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Special Provision to Special Specification 3096 

Asphalts, Oils, and Emulsions 

 

Special Specification 3096, “Asphalts, Oils, and Emulsions,” is amended with respect to the clause cited below. No other clause 
or requirements of this Item are waived or changed. 

Section 3096.2.2., Table 3 Polymer-Modified Asphalt Cement has been voided and replaced by the following: 

 
Table 3 

Polymer-Modified Asphalt Cement 

Property Test 
Procedure 

Polymer-Modified Viscosity Grade 

AC-12-5TR NT-HA1 AC-15P AC-20XP AC-10-2TR AC-20-5TR 

Min Max Min Max Min Max Min Max Min Max Min Max 

Polymer  TR – SBS SBS TR TR 

Polymer content, % (solids basis) Tex-533-C 
or Tex-
553-C 

5.0 – – – 3.0 – – – 2.0 – 5.0 – 

Dynamic shear, G*/sin , 82°C, 
10 rad/s, kPa 

T 315 – – 1.0 – – – – – – – – – 

Dynamic shear, G*/sin , 64°C, 
10 rad/s, kPa 

T 315 – – – – – –  
1.0 

– – – 1.0 – 

Dynamic shear, G*/sin , 58°C, 
10 rad/s, kPa 

T 315 1.0 – – – – – – – 1.0 – – – 

Viscosity              
 140°F, poise T 202 1,200 – – – 1,500 – 2,000 – 1,000 – 2,000 – 
 275°F, poise 

275°F, Pa-s 
T 202 
T 316 

– 
– 

– 
– 

– 
– 

– 
4.0 

– 
– 

8.0 
– 

– 
– 

– 
– 

– 
– 

8.0 
– 

– 
– 

10.0 
– 

Penetration, 77°F, 100 g, 5 sec. T 49 110 150 – 25 100 150 75 115 95 130 75 115 

Elastic recovery, 50°F, % Tex-539-C 55    55 – 55 – 30 – 55 – 

Polymer separation Tex-540-C None  – None None None None 

Flash point, C.O.C., °F T 48 425  425  425 – 425 – 425 – 425 – 

Tests on residue from RTFOT 
aging and pressure aging: 

T 240 
and R 28 

            

 Creep stiffness T 313             
  S, -18°C, MPa  – 300 – – – 300 – 300 – 300 – 300 
  m-value, -18°C  0.300 – – – 0.300 – 0.300 – 0.300 – 0.300 – 

1. This is a hot-applied TRAIL product. 

Section 3096.2.5., Diluted Emulsions tables has been added. 

Diluted Emulsions. Provide emulsified asphalt that is homogeneous, does not separate after thorough mixing, and meets the 
requirements for the specified type and grade in Tables 12A, and 12B, where the suffixes 50/50, 40/60, and 30/70 mean 50% 
emulsion diluted with 50% water; 40% emulsion diluted with 60% water, and 30% emulsion diluted with 70% water, respectively. 
For example, CSS-1H 40/60 means 40% CSS-1H diluted with 60% water and AE-P 30/70 means 30% AE-P diluted with 70% 
water. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph553.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph553.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph540.pdf
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Table 12A 
Diluted CSS-1H 

Property 
Test 

Procedure 

Type-Grade 

Diluted Slow-Setting 

CSS-1H 50/50 CSS-1H 40/60 CSS-1H 30/70 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol        

 77°F, sec. T 72 Report Only Report Only Report Only 

Distillation test: 

T 59 

      

 Residue by distillation, % by wt. 30 – 24 – 18 – 

 Oil distillate, % by volume of emulsion – 0.5 – 0.5 – 0.5 

Tests on residue from distillation: 
 

      

 Penetration, 77°F, 100 g, 5 sec. T 49 40 110 40 110 40 110 

 Solubility, % T 44 97.5 – 97.5 – 97.5 – 
 Ductility, 77°F, 5 cm/min., cm T 51 80 – 80 – 80 – 

 
 

Table 12B 
Diluted AE-P 

 

 

 

 

 

Property 
Test 

Procedure 

Type–Grade 

Diluted Slow-Setting 

AE-P 50/50 AE-P 40/60 AE-P 30/70 

Min Max Min Min Max Min 

Viscosity, Saybolt Furol T 72       
 122°F, sec.  Report Only Report Only Report Only 

Asphalt emulsion distillation to 500°F 
followed by Cutback asphalt distillation of 
residue to 680°F: 

T 59 & T 78       

 Residue after both distillations, % by wt.  20 – 16 – 12 – 
 Total oil distillate from both distillations, % 

by volume of emulsion 
 

12.5 20 10.0 16 7.5 12 

Tests on residue after all distillations:        
 Solubility, % T 44 97.5 – 97.5 – 97.5 – 
 Float test, 122°F, sec. T 50 50 200 50 200 50 200 
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Special Provision to Special Specification 6010 

Closed Circuit Television (CCTV) Field Equipment  
 
Use this Special Provision to transport, install, and test Department-furnished digital closed-circuit television (CCTV) 
field equipment. In addition, Special Specification 6010, “Closed Circuit Television (CCTV) Field Equipment,” is 
amended concerning the clauses cited below. No other clauses or requirements of this Item are waived or changed. 

Section 6010.2.1., “General Requirements” The paragraph is voided and replaced by the following:  

Provide materials not supplied by the Department necessary for the CCTV installation including the proper length of 
outdoor rated shielded Cat. 5e ethernet cable and shielded EZ-RJ45 connectors to make the necessary connection. 
All materials provided by the Contractor must be new. The Cat. 5e cable needs to be rated 100 MHz and capable to 
operate between -40ºC to 75ºC with an overall nominal diameter of 0.265 in. The ethernet cable also needs to meet 
NEC/(UL) specification of CMXUV-outdoor rated, NEMA WC-63.1 Category 5e, and supports PoE++ (802.3bt) 
4PPoE up to 100W. The EZ-RJ 45 connector needs to be shielded and accept either solid or stranded wire with 1.35 
to 1.45 mm ID. Include a task in the project schedule for delivery of Department furnished materials and provide a 
minimum of 30-day notice to the Department for pick-up of Department-furnished materials. Unless otherwise shown 
on the plans, the Department must store CCTV for pick up at the location shown on the plans. 

Ensure that all materials and construction methods necessary to complete the installation are in accordance with the 
requirements of this Item, the plans, and the pertinent requirements of the following Items: 

 Item 441, “Steel Structures” 
 Item 445, “Galvanizing” 
 Item 449, “Anchor Bolts” 
 Item 618, “Conduit” 
 Item 620, “Electrical Conductors” 
 Item 656, "Foundations for Traffic Control Devices." 
 
Section 6010.2.2., “Functional Requirements for Analog CCTV,” all paragraphs are voided and not replaced. 

Section 6010.2.3., “Functional Requirements for Digital CCTV,” all paragraphs are voided and not replaced. 

Section 6010.2.4., “Cable Assembly,” all paragraphs are voided and not replaced. 

Section 6010.2.5., “Video Encoding Interoperability,” all paragraphs are voided and not replaced. 

Section 6010.2.6., “Camera Housing,” all paragraphs are voided and not replaced. 

Section 6010.2.7., “Pan-Tilt Unit,” all paragraphs are voided and not replaced. 

Section 6010.2.8., “Preset Functions,” all paragraphs are voided and not replaced. 

Section 6010.2.9., “Control Receivers,” all paragraphs are voided and not replaced. 
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Section 6010.2.14., “Power Requirements,” the section is voided and not replaced. 

Section 6010.2.15., “Primary Input Power Interruption,” all paragraphs are voided and not replaced. 

Section 6010.2.16., “Power Service Transients,” all paragraphs are voided and not replaced. 

Section 6010.3.9., “Warranty,” the section is voided and replaced by the following: 

The Contractor must inspect visually to ensure the Department-furnished CCTV equipment is free from defects or 
failure in design, materials, and workmanship upon receiving the equipment. Notify the engineer immediately in 
writing in case of defective CCTV equipment during the inspection so the engineer can contact the vendor or 
manufacturer for warranty repair service. 
 
Section 6010.3.10., “Training,” all paragraphs are voided and not replaced. 

Section 6010.4., “Measurement,” the section is voided and replaced by the following: 

This Item will be measured as each CCTV field equipment unit with mounting apparatus and ethernet cable 
inspected and installed. 

Section 6010.5.1., “Furnish and Install,” all paragraphs are voided and not replaced. 

Carlos Molina
What about payment for the installation, transportation? Bid code?
Who is responsible for providing mounting plate if needed, or any hardware. Is TXDOT providing the PoE cable and injector?
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Special Provision to Special Specification 6064 
Intelligent Transportation System (ITS) Pole with 
Cabinet 
 

Special Specification 6064, “Intelligent Transportation System (ITS) Pole with Cabinet” is amended with respect to the clauses 
cited below. No other clauses or requirements of this Item are waived or changed. 

Section 6064.3.1., “Anchor Bolts.” The second sentence is voided and replaced with the following: 

Galvanize these items in accordance with Item 445, “Galvanizing.” 

Section 6064.3.2., “ITS Poles.” Voided and replaced with the following: 

ITS Poles. Fabricate ITS poles in accordance with the details shown on the plans, this Item, and Item 441, “Steel Structures.”  
Alternate designs are not acceptable unless approved by the Department. 

Provide properly fitting components. Provide round, octagonal (8-sided), or dodecagonal (12-sided) pole shafts tapered to the 
heights shown on the plans. 

Permanently mark, at a visible location when erected, ITS pole base plates with the design wind speed. Locate the handholes, 
as shown on the plans, opposite of the direction of traffic flow. 

Permanently mark, at a visible location when erected, ITS pole base plates with the fabrication plant’s insignia. Place the mark 
on the pole base plate adjacent to the handhole access compartment.  

Provide circumferential welds only at the ends of the shaft. Provide no more than two longitudinal seam welds in shaft sections. 
Provide 100% penetration within 6 in. of circumferential base welds and 60% minimum penetration at other locations along the 
longitudinal seam welds, unless otherwise specified. Use a welding technique that minimizes acid entrapment during later 
galvanizing. Hot-dip galvanize all fabricated parts in accordance with Item 445, “Galvanizing.” 

Perform at least 10% ultrasonic testing (UT) of longitudinal seam welds on the pole shafts. Use a Department approved UT 
procedure to ensure 60% or 85% minimum penetration where specified. Perform testing at a minimum of three locations on each 
shaft section (at both ends and middle). The minimum length of each test area must be 10 in. If minimum penetration is not 
achieved in any of the tested areas, test an additional 24 in. beyond the originally selected test areas requiring 60% or 85% 
penetration. Test the entire shaft seam weld if any locations within the additional 24 in. test areas does not achieve 60% or 85% 
penetration. Repair the deficient areas with a Department approved repair procedure and retest.   

Fabricate air terminal and bracket assembly to serve as a lightning arrestor in accordance with ITS pole air terminal details and 
IEEE standards for lightning protection. Bond air terminal with air terminal bracket via clad weld or other approved bolted 
connection. 
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Special Provision to Special Specification 6185 

Truck Mounted Attenuator (TMA) and Trailer 
Attenuator (TA) 

 

Item 6185, “Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA)” of the Standard Specifications, is hereby amended 
with respect to the clauses cited below, and no other clauses or requirements of this Item are waived or changed hereby. 

Article 4. “Measurement”, is voided and replaced by the following: 

4.1. Truck Mounted Attenuator/Trailer Attenuator (Stationary). This Item will be measured by the day.  TMA/TAs must 
be set up in a work area and operational before a calendar day can be considered measureable.  A day will be 
measured for each TMA/TA set up and operational on the worksite. 

4.2. Truck Mounted Attenuator/Trailer Attenuator (Mobile Operation).  This Item will be measured by the hour or by the 
day.  The time begins once the TMA/TA is ready for operation at the predetermined site and stops when notified by the 
Engineer.  When measurement by the hour is specified, a minimum of 4 hr. will be paid each day for each operating 
TMA/TA used in a mobile operation.  When measurement by the day is specified, a day will be measured for each 
TMA/TA set up and operational on the worksite. 
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Special Provision to Special Specification 6417 
System Integration 
 

Special Specification 6417, “System Integration,” is amended with respect to the clauses cited below, and no other clauses or 
requirements of this Item are waived or changed hereby. 

Article 1. DESCRIPTION is voided and replaced by the following: 

Integrate all furnished equipment and software as shown on the plans, as detailed in this Special Specification, and as directed. 
This work includes furnishing, installing, and testing and integrating of all traffic management hardware and software into the 
existing Combined Transportation, Emergency & Communications Center (CTECC) system and CTECC traffic management 
center (TMC). The Contractor must select, install, and integrate the equipment and software as required to achieve a complete 
and fully operational traffic management system (TMS) as shown on the plans, as detailed in this Special Specification, and as 
directed.   

Article 2.2. System Integration. The first paragraph is voided and replaced by the following: 

Provide an integrated system that encompasses the following: 
 integration of proposed Closed-Circuit TV’s (CCTV), Dynamic Message Sign (DMS), (radar vehicle sensing device) RVSD, 

Wrong Way Driver Detection System, and peripherals; 
 integration of proposed and existing fiberoptic cable supporting ITS field equipment; and  
 integration of all components into the Department TMC. 

Article 4. PAYMENT is voided and replaced by the following: 

The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will 
be paid for at the unit price bid for “ITS System Integration.” This price is full compensation for preparing, furnishing, and 
installing all materials, equipment, and incidentals necessary to provide an integrated system as directed by the Engineer. Items 
that are not specifically mentioned or addressed in this Specification but are necessary for a complete and operational system as 
described will be provided by the Contractor and will not be paid for directly, as they are considered incidental to this Item. 
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Special Provision to Special Specification 6515 
Lighting Control System 
 

Special Specification 6515, “Lighting Control System,” is amended with respect to the clauses cited below. No other clauses or 
requirements of this Item are waived or changed. 

Section 3.3., “Luminance Meter.” The last bullet of the third paragraph is voided and replaced by the following. 

 Luminance meters should be wired using two No. 10 AWG (as specified in Item 620) in 3/4-in. Type 316 stainless steel 
liquid-tight flexible metal conduit (LFMC). LCam must be mounted to RIP, where indicated on the drawings. Mounting 
should be on adjustable mount using Type 316 stainless steel pole clamps. 

Article 3., “Material,” is supplemented by the following. 

3.12. Convenience Transformer. Provide 277/480–120/240 single-phase encapsulated dry-type transformer with copper 
windings, and install within the LCS enclosure. 

3.13. 277/480 Electrical Service. The service must be rated 277/480, 400A, three-phase four-wire. A main distribution panel 
(MDP), two lighting panels with powerline filter and gateways, a lighting control cabinet, and an encapsulated 
transformer with copper windings and a power panel must be provided in a weatherproof enclosure. The Contractor 
should refer to Contract drawings for equipment ratings. The Contractor should submit the shop drawings for review, 
detailing the full interior and exterior layout of the enclosure with all the electrical equipment as proposed in the 
Contract drawings. 

3.14. 12×24×24 Junction Box. Provide large pull boxes hung from deck constructed of angle or channel frames, and sheet 
metal with welded joints for conduits carrying northbound/southbound circuits. All welds must be ground smooth. 
Provide neoprene gaskets for complete sealing. Provide continuous hinges for all covers. Provide gaskets with 
sectionalized covers where covers meet, using angle iron or channel cross-members at the joint. Furnish boxes of 
sheet metal no less than No. 12 gauge Type 316 stainless steel. Interior angles and supports must be of galvanized 
steel, or carbon steel with a corrosion-resistant phosphate coating and primer. Provide each box with a grounding lug 
for connection to the nearest ground bus. Provide ground lugs of current capacity of at least that required by the NEC 
for the largest feeder entering the equipment. 

Section 4.1., “Installation,” is supplemented by the following. 

Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration, unless contactors 
are installed in an enclosure with factory-installed vibration isolators. 

Provide means of temporary dimming of luminaires during construction to reduce intensity and glare until control system is fully 
commissioned and can manually dim addressable luminaires. 

Coordinate and install luminance camera pole on proposed RIP assemblies as detailed on drawings and in accordance with 
applicable portions of Item 610, “Roadway Illumination Assemblies.” 

Provide labor and materials for final aiming of all meters to the Engineer of Record’s satisfaction. Aiming should take place 
immediately before the work is accepted by the Engineer of Record. Image taken from LCam should be provided for verification. 

Article 4., “Construction,” is supplemented by the following. 
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4.4. Installation of Electrical Service. Furnish and install electrical service equipment. Follow NEC and local utility 
company requirements when installing the electrical equipment. Coordinate the utility companies’ work for providing 
service. 

Article 6., “Measurement,” is voided and replaced by the following. 

This Item will be measured by each “Lighting Control System,” each “ELC SRV TY A 277/480 400 (SS) (N) (U),” each “ELC SRV 
TYP C 277/480 400 (SS) (N) (U),” each “LCAM Pole Assy,” and each “12×24×24 Junction Box” indicated on the plans, 
connected, energized, tested, and made fully operational. 

Article 7., “Payment,” is voided and replaced by the following. 

The work performed and materials furnished in accordance with this Item and measured as provided under “Measurement” will 
be paid for at the unit price bid for “Lighting Control System,” “LCAM Pole Assy,” and “12×24×24 Junction Box.” This price is full 
compensation for the furnishing, installing, commissioning, and testing of the tunnel roadway lighting control system, with all 
assemblies, poles, foundations, devices, controllers, power supplies, and apparatuses necessary to provide a fully functioning 
control scheme as detailed herein, including training and 1 yr. of technical support and incidentals necessary to complete the 
work. 

The cost for each “ELC SRV TY A 277/480 400 (SS) (N) (U)” and each “ELC SRV TYP C 277/480 400 (SS) (N) (U)” is full 
compensation for paying all fees, permits, and other costs; making arrangements with the utility company for all work and 
materials provided by the utility company; furnishing, installing, and connecting all components, including poles, service supports, 
foundations, anchor bolts, riprap, enclosures, switches, breakers, service conduit (from the service equipment, including the 
elbow below ground), fittings, service conductors (from the service equipment, including the elbow below ground), brackets, 
bolts, hangers, and hardware; and materials, equipment, labor, tools, and incidentals. 

Costs for utility-owned powerline extensions, connection charges, meter charges, consumption charges, and other charges will 
be paid for by the Department. The Department will reimburse the Contractor the amount billed by the utility, and an additional 
5% of the invoice cost will be paid for labor, equipment, administrative costs, superintendence, and profit. 
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Special Specification 1002 

Landscape Amenity 

1. DESCRIPTION 

Install landscape amenity as shown on the plans or as directed. 

2. MATERIALS  

Furnish materials and use construction methods  in accordance with the plans. 

3. CONSTRUCTION  

Use construction methods in accordance with the plans.   

4. MEASUREMENT 

This Item will be measured by the each. 

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Landscape Amenity” or “Landscape Amenity” of type 
specified.  This price is full compensation for furnishing all materials, equipment, labor, and incidentals. 
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Special Specification 1004 

Tree Protection 

1. DESCRIPTION 

Install tree protection as shown on the plans or as directed.   

2. MATERIALS 

Furnish materials in accordance with the plans.   

3. CONSTRUCTION 

Use construction methods in accordance with the plans.   

4. MEASUREMENT 

This Item will be measured by the acres of trees protected or by each tree protected.   

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Tree Protection.”  This price is full compensation for 
furnishing all materials, equipment, labor, and incidentals.   
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Special Specification 2004 

Decomposed Granite 

1. DESCRIPTION 

Place the products described as decomposed granite as delineated on the plans. 

2. MATERIALS 

Use pink decomposed granite. Submit 3 samples of the decomposed granite to the Engineer for review and 
approval before delivery to the project site. 

Decomposed granite aggregate: Natural granite material consisting of granite gravel and naturally occurring 
fines to 1/4 in. maximum. Decomposed granite is any igneous rock which has been weathered in place or 
any sedimentary material principally derived from igneous rock. Furnish material consisting of 75% granite, 
25% clay, and that is free of vegetable matter and other deleterious substances. Ensure that it can be 
compacted readily under watering and rolling to form a firm, stable surface. 

   

3. CONSTRUCTION 
 

Mark the limits of decomposed granite as shown in the plans and obtain the Engineer’s approval before 

proceeding with construction. 

3.1. Backfill, Fill, and Compaction. Compact areas to a 95% standard proctor density. 

3.2. Decomposed Granite. Place over filter fabric.  Remove loose material from the exposed subgrade. Place 
decomposed granite aggregate in maximum 2 in. deep lifts, wet thoroughly, and let set according to the 
supplier’s instructions. Compact to not less than 90% nor more than 95% of maximum dry density (Tex-114-
E) with a roller. Do not use a tamp plate. 
 

4. MEASUREMENT 

This Item will be measured by the Square Yard placed with a final compacted depth of 3 in. 

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Decomposed Granite” for the depth specified. This 
price is full compensation for furnishing and placing decomposed granite and filter fabric; and for the 
materials, tools, labor, equipment, and incidentals. 
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Special Specification 2005 

Filter Fabric 

1. DESCRIPTION 

Furnish and place filter fabric (geotextiles) consisting of a single layer of approved fabric, in accordance with 
the details shown on the plans and this specification. This item is intended to be placed on top of a subgrade 
in order to separate the fine-graded or clayey subgrade from a much coarser base material. 

2. MATERIALS 

Provide fabric meeting the requirements of Departmental Material Specification DMS-6200, “Filter Fabric,” of 
the type shown on the plans. 

3. CONSTRUCTION 

Prepare the existing subgrade and embankment as indicated on the plans or as directed.  Set string lines for 
alignment if directed. Install geotextiles in accordance with the lines and grades as shown on the plans.  Any 
defects, rips, holes, flaws, or damage to the material may be cause for rejection. Roll the geotextile onto the 
prepared existing subgrade and pull taut to remove wrinkles. Place geotextile in one sheet to the greatest 
extent possible or as directed by the Engineer. Overlap geotextile panels on all exposed edges 8 ± 2 in. 
Place a minimum of 200 sq. ft. of geotextile at locations requiring odd shapes. Cut the geotextile to fit around 
utility castings and when contouring for other penetrations and gradual curvatures.  Keep the fabric material 
free from tension, stress, folds, wrinkles, or creases.  

Free edge of the geotextile should extend 4 in. or more beyond the base course and into a location that 
facilitates drainage.   Secure edges by staking or pinning at 6-ft. intervals if the geotextile edges are 
displaced because of natural or induced wind forces. Use geotextile manufacturer’s recommendation for 
securing edges.  Exposure of geotextiles to the elements between laydown and cover shall be kept to a 
minimum. In any case, exposure shall not exceed 15 days. 

Store the geotextiles in accordance with manufacturer’s recommendations. Do not remove it from its 
protective wrapping until ready for use.  

Do not allow traffic to be in direct contact with the geotextiles except for the equipment used to place, spread, 
and grade the new embankment material.  Turn equipment gradually and keep turning movements to a 
minimum to avoid damage to geotextiles. 

Repair any wind damage, traffic damage, or damage caused by any type precipitation at no additional cost to 
the Department. 

The Engineer may suspend work if attempts at securing the geotextile are unsuccessful.   Remove and 
replace damaged or excessively deformed areas. For punctured, torn, or damaged geotextile, provide a 
minimum area of 200 sq. ft. of replacement material.  

Lap repair areas a minimum of 18 in. in all directions. Repair excessively deformed materials underlying the 
geotextile as directed.  

For construction procedures not addressed, install geotextile using the manufacturer’s recommended 
installation procedures or as directed. 
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4. MEASUREMENT 

This Item will be measured by the square yard based on the calculated quantity shown on the plans with no 
allowance made for overlapping at joints or for material overlaps resulting from material repair operations. 

This is a plans quantity measurement Item. The quantity to be paid for is shown in the proposal unless 
modified by Article 9.2, “Plans Quantity Measurement.” Additional measurements or calculations will be 
made if adjustments of quantities are required. 

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Filter Fabric” of the type specified.  This price is full 
compensation for furnishing, preparing, hauling, and placing materials including labor, materials, freight, 
tools, equipment, and incidentals. 
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Special Specification 3002 

Spray Applied Underseal Membrane 

1. DESCRIPTION 

Construct an underseal membrane composed of a warm spray-applied polymer-modified emulsion meeting 
the requirements of Table 1. The membrane is applied through a spray-paver and is covered immediately 
with a mixture of aggregate, asphalt binder, and additives mixed hot in a mixing plant. 

Table 1 
Polymer-Modified Emulsions Requirements 

Test on Emulsion Test Method Min Max 

Viscosity @ 77°F, SSF Tex-513-C 20 100 

Storage Stability1, %  Tex-521-C  1 

Demulsibility2  
Anionic emulsions — 35 ml of 0.02 N CaCl2, % 
Cationic emulsions — 35 ml 0.8% sodium dioctyl sulfosuccinate, % 

Tex-521-C 55  

Sieve Test3, % Tex-521-C  0.05 

Distillation Test4 
Residue by distillation, % by wt. 
Oil portion of distillate, % by vol. 

Tex-521-C 
 
 

 
63 

 

 
 

0.5 

Test on Residue from Distillation Test Method Min Max 

Elastic Recovery @ 50°F, 50 mm/min., %  Tex-539-C 60  

Penetration @ 77°F, 100 g, 5 sec, 0.1 mm Tex-502-C 100 150 

1. After standing undisturbed for 24 hr., the surface must be smooth, must not exhibit a white or milky colored substance, and must be a 
homogeneous color throughout. 

2. Material must meet demulsibility test for emulsions.  
3. May be required by the Engineer only when the emulsion cannot be easily applied in the field.  
4. The temperature on the lower thermometer should be brought slowly to 350°F ±10°F and maintained at this temperature for 20 min. The 

total distillation should be complete in 60 ±5 min. from the first application of heat. 
 

2. EQUIPMENT 

2.1. Spray Paver. In addition to the requirements of Item 320, “Equipment for Asphalt Concrete Pavement,” 
furnish a spray paver that will spray the membrane and apply the type and grade of mix shown on the plans 
and level the surface of the pavement layer in a single pass. Configure the spray paver so that the mixture is 
placed no more than 5 sec. after the membrane is applied. 

2.2. Membrane Storage Tank and Distribution System. Equip the spray paver with an insulated storage tank 
having a minimum capacity of 900 gal., unless otherwise approved. Provide a metered mechanical pressure 
sprayer on the spray paver to apply the membrane at the specified rate. Locate the spray bar on the spray 
paver so that the membrane is applied immediately in front of the screed unit. Provide a read out device on 
the spray paver to monitor the membrane application rate. 

Unless otherwise directed, furnish a volumetric calibration and strap stick for the tank in accordance with 
Tex-922-K, Part I. Calibrate the tank within the previous 5 yr. of the date first used on the project. The 
Engineer may verify calibration accuracy in accordance with Tex-922-K, Part II. 

3. CONSTRUCTION METHODS 

3.1. Surface Preparation. Remove existing raised pavement markers. Repair any damage incurred by removal 
as directed. Remove dirt, dust, or other harmful material before sealing. When shown on the plans, remove 
vegetation and blade pavement edges. 
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3.2. Membrane Placement. Unless otherwise directed, uniformly apply the membrane at a rate between 0.15 
and 0.25 gal. per square yard. The Engineer may adjust the application rate, taking into consideration the 
existing pavement surface conditions. Spray the membrane using a metered mechanical pressure spray bar 
at a temperature between 140°F to 180°F. Monitor the membrane application rate and adjust the rate when 
needed or when directed. If required, verify that the spray bar is capable of applying the membrane at a 
uniform rate across the entire paving width as directed. Do not let the wheels or other parts of the paving 
machine contact the freshly applied membrane. Apply a uniform membrane coat to all contact surfaces and 
all joints as shown on the plans. Prevent splattering of the membrane when placed adjacent to curb, gutter, 
and other structures. 

3.3. Quality Control. Perform the quality control tests listed in Table 2. If operational tolerances in Table 2 are 
exceeded, adjust processes or cease production when directed. The Engineer may perform independent 
tests to confirm contractor compliance and may require testing differences or failing results to be resolved 
before resuming production. 

3.4. Membrane Sampling. Obtain a 1-qt. sample of the polymer-modified emulsion for each lot of mixture 
produced. The Engineer will witness the sampling of polymer-modified emulsion. Take the sample from the 
emulsion tank located on the paving machine, but not from the emulsion spraybar. Obtain the sample at 
approximately the same time the mixture random sample is obtained. Take all samples in accordance with 
Tex-500-C, Part III. Label the can with the corresponding lot and sublot numbers, and immediately deliver the 
sample to the Engineer. The Engineer will randomly choose at least 1 sample per project and test it to verify 
compliance with Table 1. 

Table 2 
Operational Tolerance and Minimum Testing Frequency 

Test Description Test Method 
Minimum Testing 

Frequency 
Operational 
Tolerance 

Membrane Application Rate Tex-247-F 1 per day ±0.02 

Emulsion Membrane Sampling1 Tex-500-C 
1 per day  

(sample only) 
Table 1 

1. The Engineer may reduce or waive the sampling and testing requirements based on a 
satisfactory history. 

 

4. MEASUREMENT 

Unless otherwise noted on the plans, underseal membrane material will be measured by one of the following 
methods: 

4.1. Volume. Underseal membrane material will be measured at the applied temperature by strapping the tank 
before and after road application and determining the net volume in gallons from the distributor’s calibrated 
strap stick. The Engineer will witness all strapping operations for volume determination. 

If the meter and readout device is accurate within 1.5% of the strapped asphalt volume, the Engineer may 
allow use of the meter and readout to determine asphalt volume used and application rate.  

The Engineer may require redetermination of meter readout at any time and will require volume 
determinations by strapping if the meter is not accurate to within 1.5% of strapped volume.  

4.2. Weight. Underseal membrane material will be measured in tons using certified scales meeting the 
requirements of Item 320, “Equipment for Asphalt Concrete Pavement,” unless otherwise approved. The 
transporting truck must have a seal attached to the driving device and other openings. The Engineer may 
require random checking on public scales, at the Contractor’s expense, to verify weight accuracy. 

Upon completion or temporary suspension, any remaining membrane material will be weighed by a certified 
public weigher or measured by volume in a calibrated tank, and the quantity converted to tons at the 
measured temperature. The quantity to be measured will be the number of tons received, minus the number 
of tons remaining after all directed work is complete, and minus the amount used for other Items. 
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5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided above 
will be paid for at the unit bid price for “Membrane Underseal.” These prices are full compensation for all 
materials, equipment, labor, tools, and incidentals necessary to complete the work. 
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Special Specification 3012 

Next Generation Concrete Surface (NGCS) Grinding 

1. DESCRIPTION 

Construct Next Generation Concrete Surface (NGCS) using diamond grinding and grooving techniques on 
existing and new pavement surfaces. Remove resulting residue at locations shown on the plans or as 
directed. 

2. EQUIPMENT 

Provide machinery, tools, and equipment necessary for proper execution of the work. 

2.1  Diamond Grinding Equipment. Utilize diamond grinding equipment that: 

 has diamond blades mounted on a self-propelled machine designed for grinding and texturing 

pavement; 

 weighs a minimum 35,000 lbs. (grinding head included); 

 has sufficient size to grind a strip at least 4 ft. wide, and can produce overlapping match lines out of the 

wheel path; 

 will not cause ravels, aggregate fractures, spalls, or disturbance to the transverse or longitudinal joints; 

and 

 has a positive means of vacuuming the grinding residue from the pavement surface and will leave the 

pavement in a clean, near-dry condition. 

3. CONSTRUCTION 

Perform and schedule construction operations to produce a neat, uniform finished surface. Transition 
auxiliary or ramp lane grinding from the edge of the mainline as required to provide drainage and an 
acceptable riding surface. Complete pavement repair operations, if required, before performing any grinding. 
Complete joint sealing subsequent to the diamond grinding operations and install joint sealing in a recessed 
condition.  

Construct a single lane NGCS test grind 500 ft. in length. 

Demonstrate that the equipment and operation procedures used are capable of attaining the desired surface 
texture and smoothness requirements. 

Work will not be allowed to proceed until test grind has been approved by the Engineer. 

3.1. Grinding. Perform grinding in a longitudinal direction beginning and ending at lines perpendicular to the 
pavement lane lines.  

Do not overlap passes of the grinding head more than 1 in. No unground surface area between passes will 
be permitted. Grind to a depth sufficient to remove the existing transverse tining but not exceeding 0.25 in. 

3.2. Two-Pass NGCS Operation. Perform two separate operations to construct the NGCS section. The first 
operation will create a flush ground surface. Mount the blades that are used to flush grind, onto a 4 ft. 
grinding head, stacked with 0.125 in. wide blades separated by the 0.035 +/-0.005 in. wide spacers. Produce 
the flush ground surface using blades that are flat across their contact surface and in the same plane with the 
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other flush ground blades when mounted. Ensure the complete head, when stacked with the blades, is 
straight across in length without bowing when mounted on the diamond grinding machine. 

No unground surface area between passes will be permitted. 

Attain and measure the smoothness level stated to the satisfaction of the Engineer before starting the 
second operation. 

The second operation will provide the longitudinal grooves. 

3.3. Final Surface Finish. Produce a pavement surface that is true to grade and uniform in appearance with a 
longitudinal grooved texture. Cut the line-type texture with corrugations that are: 

 0.125 in. wide 

 0.125 in. to 0.1875 in. deep 

 Spaced on 0.5 in. to 0.625 in. centers 

 Parallel to Centerline 

 Use a guide to ensure proper alignment of the grooves to centerline.  

 Provide a flush ground surface that appears smooth and contains no ridges that exceed 0.03 in. At a 

minimum, texture 98% of the pavement surface with both the flush ground and grooved surface. 

3.4. Repairs. As directed, perform repairs in accordance with Item 720, “Repair of Spalling in Concrete 
Pavement,” if spalls are 0.25 – 3 in. in depth. As directed, clean and seal existing joints in accordance with 
Item 438, “Cleaning and Sealing Joints.” 

3.5. Smoothness Requirements. Produce a finished NGCS final profile that has an average International 
Roughness Index (IRI) of 50 in./mi. or less when measured in accordance with Tex-1001-S. See Table 1 for 
Pay Adjustment Schedule. 

Measure surfaces for smoothness acceptance following the flush grinding operation and before the 
longitudinal grooving operation. 

Generate the smoothness profile using inertial profile equipment on the Department’s approved list of Inertial 
Profilers with equipment shown to have line lasers. Provide operators from the approved list of Inertial Profile 
Operators. 

Depressed pavement areas due to subsidence or other localized causes are excluded from the smoothness 
requirements. These areas will be reviewed and approved by the Engineer. 

Bumps exceeding 0.3 in. per 25 ft. will not be allowed in the finished ground surface. 

3.6 Slurry Removal. Remove and dispose of residue from the pavement surface in a manner to satisfy 
environmental regulations. Immediately and continuously, remove the slurry or residue resulting from the 
grinding operation. Keep pavement in a washed clean condition, free of slipperiness from the slurry, etc. Do 
not permit the residue to flow across shoulders or lanes occupied by traffic or into gutters or other drainage 
facilities. 

4. MEASUREMENT 

4.1 Grinding. Diamond grinding of concrete pavement will be measured by the square yard of surface area 
ground. 

4.2 Next Generation Concrete Surface Grinding of Concrete Pavement. NGCS Diamond grinding of 
concrete pavement will be measured by the square yard of surface area ground and accepted, regardless of 
the number of passes required to achieve acceptable results. 
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5. PAYMENT  

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Grinding” or “Next Generation Concrete Surface 
Grinding of Concrete Pavement.” This price is full compensation for grinding the pavement surface; loading, 
hauling, and disposing of the residue material; labor; tools; equipment; and incidentals. Demonstration work 
to receive approval for use of equipment will not be paid for unless work is performed in accordance with the 
contract and is accepted. 

Cleaning and sealing existing joints and cracks will be incidental to the Item “Next Generation Concrete 
Surface Grinding of Concrete Pavement.” 

 

Table 1 
Pay Adjustment Schedule 

Average IRI for each 0.10 mi. of Traffic Lane 
(in./mi.) 

Pay Adjustment 
($/0.10 mi. of Traffic Lane) 

0-35 704 

35.1-45 -69.703(IRI)+3143.6 

45.1-50 0.00 

>50 Corrective Action 
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341 

Special Specification 3076 

Dense-Graded Hot-Mix Asphalt 

1. DESCRIPTION 

Construct a hot-mix asphalt (HMA) pavement layer composed of a compacted, dense-graded mixture of 
aggregate and asphalt binder mixed hot in a mixing plant. Payment adjustments will apply to HMA placed 
under this specification unless the HMA is deemed exempt in accordance with Section 3076.4.9.4., “Exempt 
Production.” 

2. MATERIALS 

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. 

Notify the Engineer of all material sources and before changing any material source or formulation. The 
Engineer will verify that the specification requirements are met when the Contractor makes a source or 
formulation change, and may require a new laboratory mixture design, trial batch, or both. The Engineer may 
sample and test project materials at any time during the project to verify specification compliance in 
accordance with Item 6, “Control of Materials.” 

2.1. Aggregate. Furnish aggregates from sources that conform to the requirements shown in Table 1 and as 
specified in this Section. Aggregate requirements in this Section, including those shown in Table 1, may be 
modified or eliminated when shown on the plans. Additional aggregate requirements may be specified when 
shown on the plans. Provide aggregate stockpiles that meet the definitions in this Section for coarse, 
intermediate, or fine aggregate. Aggregate from reclaimed asphalt pavement (RAP) is not required to meet 
Table 1 requirements unless otherwise shown on the plans. Supply aggregates that meet the definitions in 
Tex-100-E for crushed gravel or crushed stone. The Engineer will designate the plant or the quarry as the 
sampling location. Provide samples from materials produced for the project. The Engineer will establish the 
Surface Aggregate Classification (SAC) and perform Los Angeles abrasion, magnesium sulfate soundness, 
and Micro-Deval tests. Perform all other aggregate quality tests listed in Table 1. Document all test results on 
the mixture design report. The Engineer may perform tests on independent or split samples to verify 
Contractor test results. Stockpile aggregates for each source and type separately. Determine aggregate 
gradations for mixture design and production testing based on the washed sieve analysis given in Tex-200-F, 
Part II. 

2.1.1. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% material passing the No. 8 
sieve. Aggregates from sources listed in the Department’s Bituminous Rated Source Quality Catalog 
(BRSQC) are preapproved for use. Use only the rated values for hot-mix listed in the BRSQC. Rated values 
for surface treatment (ST) do not apply to coarse aggregate sources used in hot-mix asphalt. 

For sources not listed on the Department’s BRSQC: 

 build an individual stockpile for each material; 

 request the Department test the stockpile for specification compliance; and 

 once approved, do not add material to the stockpile unless otherwise approved. 

Provide aggregate from non-listed sources only when tested by the Engineer and approved before use. Allow 
30 calendar days for the Engineer to sample, test, and report results for non-listed sources. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdfhttp:/ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
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Provide coarse aggregate with at least the minimum SAC shown on the plans. SAC requirements only apply 
to aggregates used on the surface of travel lanes. SAC requirements apply to aggregates used on surfaces 
other than travel lanes when shown on the plans. The SAC for sources on the Department’s Aggregate 
Quality Monitoring Program (AQMP) (Tex-499-A) is listed in the BRSQC. 

2.1.1.1. Blending Class A and Class B Aggregates. Class B aggregate meeting all other requirements in Table 1 
may be blended with a Class A aggregate to meet requirements for Class A materials, unless otherwise 
shown on the plans. Ensure that at least 50% by weight, or volume if required, of the material retained on the 
No. 4 sieve comes from the Class A aggregate source when blending Class A and B aggregates to meet a 
Class A requirement unless otherwise shown on the plans. Blend by volume if the bulk specific gravities of 
the Class A and B aggregates differ by more than 0.300. Coarse aggregate from RAP and Recycled Asphalt 
Shingles (RAS) will be considered as Class B aggregate for blending purposes. 

The Engineer may perform tests at any time during production, when the Contractor blends Class A and B 
aggregates to meet a Class A requirement, to ensure that at least 50% by weight, or volume if required, of 
the material retained on the No. 4 sieve comes from the Class A aggregate source. The Engineer will use the 
Department’s mix design template, when electing to verify conformance, to calculate the percent of Class A 
aggregate retained on the No. 4 sieve by inputting the bin percentages shown from readouts in the control 
room at the time of production and stockpile gradations measured at the time of production. The Engineer 
may determine the gradations based on either washed or dry sieve analysis from samples obtained from 
individual aggregate cold feed bins or aggregate stockpiles. The Engineer may perform spot checks using 
the gradations supplied by the Contractor on the mixture design report as an input for the template; however, 
a failing spot check will require confirmation with a stockpile gradation determined by the Engineer. 

2.1.1.2. Micro-Deval Abrasion. The Engineer will perform a minimum of one Micro-Deval abrasion test in 
accordance with Tex-461-A for each coarse aggregate source used in the mixture design that has a Rated 
Source Soundness Magnesium (RSSM) loss value greater than 15 as listed in the BRSQC. The Engineer will 
perform testing before the start of production and may perform additional testing at any time during 
production. The Engineer may obtain the coarse aggregate samples from each coarse aggregate source or 
may require the Contractor to obtain the samples. The Engineer may waive all Micro-Deval testing based on 
a satisfactory test history of the same aggregate source. 

The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when 
tested, using the following formula: 

Mgest. = (RSSM)(MDact./RSMD) 

where: 
Mgest. = magnesium sulfate soundness loss 
MDact. = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate 
soundness loss specified, the coarse aggregate source will not be allowed for use unless otherwise 
approved. The Engineer will consult the  Soils and Aggregates Section  of the Materials and Tests Division, 
and additional testing may be required before granting approval. 

2.1.2. Intermediate Aggregate. Aggregates not meeting the definition of coarse or fine aggregate will be defined 
as intermediate aggregate. Supply intermediate aggregates, when used that are free from organic impurities. 
The Engineer may test the intermediate aggregate in accordance with Tex-408-A to verify the material is free 
from organic impurities. Supply intermediate aggregate from coarse aggregate sources, when used that meet 
the requirements shown in Table 1 unless otherwise approved. 

Test the stockpile if 10% or more of the stockpile is retained on the No. 4 sieve, and verify that it meets the 
requirements in Table 1 for crushed face count (Tex-460-A) and flat and elongated particles (Tex-280-F). 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
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2.1.3. Fine Aggregate. Fine aggregates consist of manufactured sands, screenings, and field sands. Fine 
aggregate stockpiles must meet the gradation requirements in Table 2. Supply fine aggregates that are free 
from organic impurities. The Engineer may test the fine aggregate in accordance with Tex-408-A to verify the 
material is free from organic impurities. Unless otherwise shown on the plans,  up to 10% of the total 
aggregate may be field sand or other uncrushed fine aggregate. Use fine aggregate, with the exception of 
field sand, from coarse aggregate sources that meet the requirements shown in Table 1 unless otherwise 
approved. 

Test the stockpile if 10% or more of the stockpile is retained on the No. 4 sieve and verify that it meets the 
requirements in Table 1 for crushed face count (Tex-460-A) and flat and elongated particles (Tex-280-F). 

Table 1 
Aggregate Quality Requirements 

Property Test Method Requirement 

Coarse Aggregate 

SAC Tex-499-A (AQMP) As shown on the plans 

Deleterious material, %, Max Tex-217-F, Part I 1.5 

Decantation, %, Max Tex-217-F, Part II 1.5 

Micro-Deval abrasion, % Tex-461-A Note 1 

Los Angeles abrasion, %, Max Tex-410-A 40 

Magnesium sulfate soundness, 5 cycles, %, 
Max 

Tex-411-A 30 

Crushed face count,2 %, Min Tex-460-A, Part I 85 

Flat and elongated particles @ 5:1, %, Max Tex-280-F 10 

Fine Aggregate 

Linear shrinkage, %, Max Tex-107-E 3 

Sand equivalent, %, Min Tex-203-F 45 

1. Used to estimate the magnesium sulfate soundness loss in accordance with 
Section 3076.2.1.1.2., “Micro-Deval Abrasion.” 

2. Only applies to crushed gravel. 
Table 2 

Gradation Requirements for Fine Aggregate 

Sieve Size % Passing by Weight or Volume 

3/8″ 100 

#8 70–100 

#200 0–30 

2.2. Mineral Filler. Mineral filler consists of finely divided mineral matter such as agricultural lime, crusher fines, 
hydrated lime, or fly ash. Mineral filler is allowed unless otherwise shown on the plans. Use no more than 2% 
hydrated lime or fly ash unless otherwise shown on the plans. Use no more than 1% hydrated lime if a 
substitute binder is used unless otherwise shown on the plans or allowed. Test all mineral fillers except 
hydrated lime and fly ash in accordance with Tex-107-E to ensure specification compliance. The plans may 
require or disallow specific mineral fillers. Provide mineral filler, when used, that: 

 is sufficiently dry, free-flowing, and free from clumps and foreign matter as determined by the 

Engineer; 

 does not exceed 3% linear shrinkage when tested in accordance with Tex-107-E; and 

 meets the gradation requirements in Table 3, unless otherwise shown on the plans. 

Table 3 
Gradation Requirements for Mineral Filler 

Sieve Size % Passing by Weight or Volume 

#8 100 

#200 55–100 

2.3. Baghouse Fines. Fines collected by the baghouse or other dust-collecting equipment may be reintroduced 
into the mixing drum. 

2.4. Asphalt Binder. Furnish the type and grade of performance-graded (PG) asphalt specified on the plans. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
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2.5. Tack Coat. Furnish CSS-1H, SS-1H, or a PG binder with a minimum high-temperature grade of PG 58 for 
tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Specialized tack coat 
materials listed on the Department’s MPL are allowed or required when shown on the plans. Do not dilute 
emulsified asphalts at the terminal, in the field, or at any other location before use. 

2.6. Additives. Use the type and rate of additive specified when shown on the plans. Additives that facilitate 
mixing, compaction, or improve the quality of the mixture are allowed when approved. Provide the Engineer 
with documentation such as the bill of lading showing the quantity of additives used in the project unless 
otherwise directed. 

2.6.1. Lime and Liquid Antistripping Agent. When lime or a liquid antistripping agent is used, add in accordance 
with Item 301, “Asphalt Antistripping Agents.” Do not add lime directly into the mixing drum of any plant 
where lime is removed through the exhaust stream unless the plant has a baghouse or dust collection 
system that reintroduces the lime into the drum. 

2.6.2. Warm Mix Asphalt (WMA). Warm Mix Asphalt (WMA) is defined as HMA that is produced within a target 
temperature discharge range of 215°F and 275°F using approved WMA additives or processes from the 
Department’s MPL. 

WMA is allowed for use on all projects and is required when shown on the plans. When WMA is required, the 
maximum placement or target discharge temperature for WMA will be set at a value below 275°F. 

Department-approved WMA additives or processes may be used to facilitate mixing and compaction of HMA 
produced at target discharge temperatures above 275°F; however, such mixtures will not be defined as 
WMA. 

2.6.3. Compaction Aid. Compaction Aid is defined as a chemical warm mix additive that is used to produce an 
asphalt mixture at a discharge temperature greater than 275°F. 

Compaction Aid is allowed for use on all projects and is required when shown on the plans. 

2.7. Recycled Materials. Use of RAP and RAS is permitted unless otherwise shown on the plans. Use of RAS is 
restricted to only intermediate and base mixes unless otherwise shown on the plans. Do not exceed the 
maximum allowable percentages of RAP and RAS shown in Table 4. The allowable percentages shown in 
Table 4 may be decreased or increased when shown on the plans. Determine the asphalt binder content and 
gradation of the RAP and RAS stockpiles for mixture design purposes in accordance with Tex-236-F, Part I. 
The Engineer may verify the asphalt binder content of the stockpiles at any time during production. Perform 
other tests on RAP and RAS when shown on the plans. Asphalt binder from RAP and RAS is designated as 
recycled asphalt binder. Calculate and ensure that the ratio of the recycled asphalt binder to total binder does 
not exceed the percentages shown in Table 5 during mixture design and HMA production when RAP or RAS 
is used. Use a separate cold feed bin for each stockpile of RAP and RAS during HMA production. 

Surface, intermediate, and base mixes referenced in Tables 4 and 5 are defined as follows: 

 Surface. The final HMA lift placed at the top of the pavement structure or placed directly below mixtures 

produced in accordance with Items 316, 342, 347, or 348; 

 Intermediate. Mixtures placed below an HMA surface mix and less than or equal to 8.0 in. from the 

riding surface; and 

 Base. Mixtures placed greater than 8.0 in. from the riding surface. Unless otherwise shown on the 

plans, mixtures used for bond breaker are defined as base mixtures. 

2.7.1. RAP. RAP is salvaged, milled, pulverized, broken, or crushed asphalt pavement. Fractionated RAP is 
defined as a stockpile that contains RAP material with a minimum of 95.0% passing the 3/8-in. or 1/2-in. 
sieve, before burning in the ignition oven, unless otherwise approved. The Engineer may allow the 
Contractor to use an alternate to the 3/8-in. or 1/2-in. screen to fractionate the RAP. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
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Use of Contractor-owned RAP including HMA plant waste is permitted unless otherwise shown on the plans. 
Department-owned RAP stockpiles are available for the Contractor’s use when the stockpile locations are 
shown on the plans. If Department-owned RAP is available for the Contractor’s use, the Contractor may use 
Contractor-owned fractionated RAP and replace it with an equal quantity of Department-owned RAP. 
Department-owned RAP generated through required work on the Contract is available for the Contractor’s 
use when shown on the plans. Perform any necessary tests to ensure Contractor- or Department-owned 
RAP is appropriate for use. The Department will not perform any tests or assume any liability for the quality 
of the Department-owned RAP unless otherwise shown on the plans. The Contractor will retain ownership of 
RAP generated on the project when shown on the plans. 

Do not use Department- or Contractor-owned RAP contaminated with dirt or other objectionable materials. 
Do not use Department- or Contractor-owned RAP if the decantation value exceeds 5% and the plasticity 
index is greater than 8. Test the stockpiled RAP for decantation in accordance with Tex-406-A, Part I. 
Determine the plasticity index in accordance with Tex-106-E if the decantation value exceeds 5%. The 
decantation and plasticity index requirements do not apply to RAP samples with asphalt removed by 
extraction or ignition. 

Do not intermingle Contractor-owned RAP stockpiles with Department-owned RAP stockpiles. Remove 
unused Contractor-owned RAP material from the project site upon completion of the project. Return unused 
Department-owned RAP to the designated stockpile location. 

 
Table 4 

Maximum Allowable Amounts of RAP1 

Maximum Allowable 
Fractionated RAP (%) 

Surface Intermediate Base 

15.0 25.0 30.0 

1. Must also meet the recycled binder to total 
binder ratio shown in Table 5. 

2.7.2. RAS. Use of post-manufactured RAS or post-consumer RAS (tear-offs) is not permitted in surface mixtures 
unless otherwise shown on the plans. RAS may be used in intermediate and base mixtures unless otherwise 
shown on the plans. Up to 3% RAS may be used separately or as a replacement for fractionated RAP in 
accordance with Table 4 and Table 5. RAS is defined as processed asphalt shingle material from 
manufacturing of asphalt roofing shingles or from re-roofing residential structures. Post-manufactured RAS is 
processed manufacturer’s shingle scrap by-product. Post-consumer RAS is processed shingle scrap 
removed from residential structures. Comply with all regulatory requirements stipulated for RAS by the 
TCEQ. RAS may be used separately or in conjunction with RAP. 

Process the RAS by ambient grinding or granulating such that 100% of the particles pass the 3/8 in. sieve 
when tested in accordance with Tex-200-F, Part I. Perform a sieve analysis on processed RAS material 
before extraction (or ignition) of the asphalt binder. 

Add sand meeting the requirements of Table 1 and Table 2 or fine RAP to RAS stockpiles if needed to keep 
the processed material workable. Any stockpile that contains RAS will be considered a RAS stockpile and be 
limited to no more than 3.0% of the HMA mixture in accordance with Table 4. 

Certify compliance of the RAS with DMS-11000, “Evaluating and Using Nonhazardous Recyclable Materials 
Guidelines.” Treat RAS as an established nonhazardous recyclable material if it has not come into contact 
with any hazardous materials. Use RAS from shingle sources on the Department’s MPL. Remove 
substantially all materials before use that are not part of the shingle, such as wood, paper, metal, plastic, and 
felt paper. Determine the deleterious content of RAS material for mixture design purposes in accordance with 
Tex-217-F, Part III. Do not use RAS if deleterious materials are more than 0.5% of the stockpiled RAS unless 
otherwise approved. Submit a sample for approval before submitting the mixture design. The Department will 
perform the testing for deleterious material of RAS to determine specification compliance. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
https://www.txdot.gov/business/resources/testing.html?CFC__target=http%3A%2F%2Fwww.dot.state.tx.us%2Fapps-cg%2Ftest_procedures%2Ftms_series.htm%3Fseries%3D200-F
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/11000_series/pdfs/11000.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
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2.8. Substitute Binders. Unless otherwise shown on the plans, the Contractor may use a substitute PG binder 
listed in Table 5 instead of the PG binder originally specified, if using recycled materials, and if the substitute 
PG binder and mixture made with the substitute PG binder meet the following: 

 the substitute binder meets the specification requirements for the substitute binder grade in accordance 

with Section 300.2.10., “Performance-Graded Binders;” and 

 the mixture has less than 10.0 mm of rutting on the Hamburg Wheel test (Tex-242-F) after the number 

of passes required for the originally specified binder. Use of substitute PG binders may only be allowed 

at the discretion of the Engineer if the Hamburg Wheel test results are between 10.0 mm and 12.5 mm. 

Table 5 
Allowable Substitute PG Binders and Maximum Recycled Binder Ratios 

Originally 
Specified 
PG Binder 

Allowable Substitute 
PG Binder for 
Surface Mixes 

Allowable Substitute 
PG Binder for 

Intermediate and 
Base Mixes 

Maximum Ratio of Recycled Binder1 
to Total Binder (%) 

Surface Intermediate Base 

76-224,5 70-22 70-22 10.0 20.0 25.0 

70-222,5 N/A 64-22 10.0 20.0 25.0 

64-222,3 N/A N/A 10.0 20.0 25.0 

76-284,5 70-28 70-28 10.0 20.0 25.0 

70-282,5 N/A 64-28 10.0  20.0 25.0 

64-282,3 N/A N/A 10.0 20.0 25.0 

1. Combined recycled binder from RAP and RAS. RAS is not permitted in surface mixtures unless 
otherwise shown on the plans. 

2. Binder substitution is not allowed for surface mixtures.  
3. Binder substitution is not allowed for intermediate and base mixtures. 
4. Use no more than 10.0% recycled binder in surface mixtures when using this originally specified PG 

binder.  
5. Use no more than 20.0% recycled binder when using this originally specified PG binder for 

intermediate mixtures. Use no more than 25.0% recycled binder when using this originally specified 
PG binder for base mixtures. 

3. EQUIPMENT 

Provide required or necessary equipment in accordance with Item 320, “Equipment for Asphalt Concrete 
Pavement.” 

4. CONSTRUCTION 

Produce, haul, place, and compact the specified paving mixture. In addition to tests required by the 
specification, Contractors may perform other QC tests as deemed necessary. At any time during the project, 
the Engineer may perform production and placement tests as deemed necessary in accordance with Item 5, 
“Control of the Work.” Schedule and participate in a mandatory pre-paving meeting with the Engineer on or 
before the first day of paving unless otherwise shown on the plans. 

4.1. Certification. Personnel certified by the Department-approved hot-mix asphalt certification program must 
conduct all mixture designs, sampling, and testing in accordance with Table 6. Supply the Engineer with a list 
of certified personnel and copies of their current certificates before beginning production and when personnel 
changes are made. Provide a mixture design developed and signed by a Level 2 certified specialist. Provide 
Level 1A certified specialists at the plant during production operations. Provide Level 1B certified specialists 
to conduct placement tests. Provide AGG101 certified specialists for aggregate testing. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
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 Table 6 
 Test Methods, Test Responsibility, and Minimum Certification Levels 

Test Description Test Method Contractor Engineer Level1 

1. Aggregate and Recycled Material Testing 
Sampling Tex-221-F   1A/AGG101 

Dry sieve Tex-200-F, Part I   1A/AGG101 

Washed sieve Tex-200-F, Part II   1A/AGG101 
Deleterious material Tex-217-F, Parts I & III   AGG101 

Decantation Tex-217-F, Part II   AGG101 
Los Angeles abrasion Tex-410-A   TxDOT 

Magnesium sulfate soundness Tex-411-A   TxDOT 
Micro-Deval abrasion Tex-461-A   AGG101 

Crushed face count Tex-460-A   AGG101 

Flat and elongated particles Tex-280-F   AGG101 
Linear shrinkage Tex-107-E   AGG101 

Sand equivalent Tex-203-F   AGG101 
Organic impurities Tex-408-A   AGG101 

2. Asphalt Binder & Tack Coat Sampling 
Asphalt binder sampling Tex-500-C, Part II   1A/1B 

Tack coat sampling Tex-500-C, Part III   1A/1B 

3. Mix Design & Verification 
Design and JMF changes Tex-204-F   2 

Mixing Tex-205-F   2 
Molding (TGC) Tex-206-F   1A 

Molding (SGC) Tex-241-F   1A 

Laboratory-molded density Tex-207-F, Parts I & VI   1A 
Rice gravity Tex-227-F, Part II   1A 

Ignition oven correction factors2 Tex-236-F, Part II   2 
Indirect tensile strength Tex-226-F   1A 

Hamburg Wheel test Tex-242-F   1A 
Boil test Tex-530-C   1A 

4. Production Testing 

Selecting production random numbers Tex-225-F, Part I   1A 
Mixture sampling Tex-222-F   1A/1B 

Molding (TGC) Tex-206-F   1A 
Molding (SGC) Tex-241-F   1A 

Laboratory-molded density Tex-207-F, Parts I & VI   1A 

Rice gravity Tex-227-F, Part II   1A 
Gradation & asphalt binder content2 Tex-236-F, Part I   1A 

Control charts Tex-233-F   1A 
Moisture content Tex-212-F, Part II   1A/AGG101 

Hamburg Wheel test Tex-242-F   1A 
Micro-Deval abrasion Tex-461-A   AGG101 

Boil test Tex-530-C   1A 

Abson recovery Tex-211-F   TxDOT 
5. Placement Testing 

Selecting placement random numbers Tex-225-F, Part II   1B 
Trimming roadway cores Tex-251-F, Parts I & II   1A/1B 

In-place air voids Tex-207-F, Parts I & VI   1A 
In-place density (nuclear method) Tex-207-F, Part III   1B 

Establish rolling pattern Tex-207-F, Part IV   1B 

Control charts Tex-233-F   1A 
Ride quality measurement Tex-1001-S   Note 3 

Segregation (density profile) Tex-207-F, Part V   1B 
Longitudinal joint density Tex-207-F, Part VII   1B 

Thermal profile Tex-244-F   1B 

Shear Bond Strength Test Tex-249-F   TxDOT 
1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program. 
2. Refer to Section 3076.4.9.2.3., “Production Testing,” for exceptions to using an ignition oven. 
3. Profiler and operator are required to be certified at the Texas A&M Transportation Institute facility when Surface Test Type B is 

specified. 
 
 
 
 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit205.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit251.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit249.pdf
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4.2. Reporting and Responsibilities. Use Department-provided templates to record and calculate all test data, 
including mixture design, production and placement QC/QA, control charts, thermal profiles, segregation 
density profiles, and longitudinal joint density. Obtain the current version of the templates at 
http://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html or from 
the Engineer. The Engineer and the Contractor will provide any available test results to the other party when 
requested. The maximum allowable time for the Contractor and Engineer to exchange test data is as given in 
Table 7 unless otherwise approved. The Engineer and the Contractor will immediately report to the other 
party any test result that requires suspension of production or placement, a payment adjustment less than 
1.000, or that fails to meet the specification requirements. Record and electronically submit all test results 
and pertinent information on Department-provided templates. 

Subsequent sublots placed after test results are available to the Contractor, which require suspension of 
operations, may be considered unauthorized work. Unauthorized work will be accepted or rejected at the 
discretion of the Engineer in accordance with Article 5.3., “Conformity with Plans, Specifications, and Special 
Provisions.” 

 Table 7 
 Reporting Schedule 

Description Reported By Reported To To Be Reported Within 

Production Quality Control 

Gradation1 

Contractor Engineer 
1 working day of completion of 

the sublot 

Asphalt binder content1 

Laboratory-molded density2 

Moisture content3 

Boil test3 

Production Quality Assurance 

Gradation3 

Engineer Contractor 
1 working day of completion of 

the sublot 

Asphalt binder content3 

Laboratory-molded density1 

Hamburg Wheel test4 

Boil test3 

Binder tests4 

Placement Quality Control 

In-place air voids2 

Contractor Engineer 
1 working day of completion of 

the lot 
Segregation1 

Longitudinal joint density1 

Thermal profile1 

Placement Quality Assurance 

In-place air voids1 

Engineer Contractor 

1 working day after receiving the 
trimmed cores5 

Segregation3 

1 working day of completion of 
the lot 

Longitudinal joint density3 

Thermal profile3 

Aging ratio4 

Payment adjustment summary Engineer Contractor 

2 working days of performing all 
required tests 

 and receiving Contractor test 
data 

1. These tests are required on every sublot. 
2. Optional test. When performed on split samples, report the results as soon as they become available. 
3. To be performed at the frequency specified in Table 16 or as shown on the plans. 
4. To be reported as soon as the results become available. 
5. 2 days are allowed if cores cannot be dried to constant weight within 1 day. 

The Engineer will use the Department-provided template to calculate all payment adjustment factors for the 
lot. Sublot samples may be discarded after the Engineer and Contractor sign off on the payment adjustment 
summary documentation for the lot. 

http://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
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Use the procedures described in Tex-233-F to plot the results of all quality control (QC) and quality 
assurance (QA) testing. Update the control charts as soon as test results for each sublot become available. 
Make the control charts readily accessible at the field laboratory. The Engineer may suspend production for 
failure to update control charts. 

4.3. Quality Control Plan (QCP). Develop and follow the QCP in detail. Obtain approval for changes to the QCP 
made during the project. The Engineer may suspend operations if the Contractor fails to comply with the 
QCP. 

Submit a written QCP before the mandatory pre-paving meeting. Receive approval of the QCP before 
beginning production. Include the following items in the QCP: 

4.3.1. Project Personnel. For project personnel, include: 

 a list of individuals responsible for QC with authority to take corrective action; 

 current contact information for each individual listed; and 

 current copies of certification documents for individuals performing specified QC functions. 

4.3.2. Material Delivery and Storage. For material delivery and storage, include: 

 the sequence of material processing, delivery, and minimum quantities to assure continuous plant 

operations; 

 aggregate stockpiling procedures to avoid contamination and segregation; 

 frequency, type, and timing of aggregate stockpile testing to assure conformance of material 

requirements before mixture production; and 

 procedure for monitoring the quality and variability of asphalt binder. 

4.3.3. Production. For production, include: 

 loader operation procedures to avoid contamination in cold bins; 

 procedures for calibrating and controlling cold feeds; 

 procedures to eliminate debris or oversized material; 

 procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate, 

asphalt binder, RAP, RAS, lime, liquid antistrip, WMA); 

 procedures for reporting job control test results; and 

 procedures to avoid segregation and drain-down in the silo. 

4.3.4. Loading and Transporting. For loading and transporting, include: 

 type and application method for release agents; and 

 truck loading procedures to avoid segregation. 

4.3.5. Placement and Compaction. For placement and compaction, include: 

 proposed agenda for mandatory pre-paving meeting, including date and location; 

 proposed paving plan (e.g., paving widths, joint offsets, and lift thicknesses); 

 type and application method for release agents in the paver and on rollers, shovels, lutes, and other 

utensils; 

 procedures for the transfer of mixture into the paver, while avoiding segregation and preventing material 

spillage; 

 process to balance production, delivery, paving, and compaction to achieve continuous placement 

operations and good ride quality; 

 paver operations (e.g., operation of wings, height of mixture in auger chamber) to avoid physical and 

thermal segregation and other surface irregularities; and 

 procedures to construct quality longitudinal and transverse joints. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
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4.4. Mixture Design. 

4.4.1. Design Requirements. The Contractor will design the mixture using a Superpave Gyratory Compactor 
(SGC). A Texas Gyratory Compactor (TGC) may be used when shown on the plans. Use the dense-graded 
design procedure provided in Tex-204-F. Design the mixture to meet the requirements listed in Tables 1, 2, 
3, 4, 5, 8, 9, and 10. 

4.4.1.1. Design Number of Gyrations (Ndesign) When The SGC Is Used. Design the mixture at 50 gyrations 
(Ndesign). Use a target laboratory-molded density of 96.0% to design the mixture; however, adjustments can 
be made to the Ndesign value as noted in Table 9. The Ndesign level may be reduced to at least 
35 gyrations at the Contractor’s discretion. 

Use an approved laboratory from the Department’s MPL to perform the Hamburg Wheel test, and provide 
results with the mixture design, or provide the laboratory mixture and request that the Department perform 
the Hamburg Wheel test. The Engineer will be allowed 10 working days to provide the Contractor with 
Hamburg Wheel test results on the laboratory mixture design. 

The Engineer will provide the mixture design when shown on the plans. The Contractor may submit a new 
mixture design at any time during the project. The Engineer will verify and approve all mixture designs 
(JMF1) before the Contractor can begin production. 

Provide the Engineer with a mixture design report using the Department-provided template. Include the 
following items in the report: 

 the combined aggregate gradation, source, specific gravity, and percent of each material used; 

 asphalt binder content and aggregate gradation of RAP and RAS stockpiles; 

 the target laboratory-molded density (or Ndesign level when using the SGC); 

 results of all applicable tests; 

 the mixing and molding temperatures; 

 the signature of the Level 2 person or persons that performed the design; 

 the date the mixture design was performed; and 

 a unique identification number for the mixture design. 

 
 Table 8  

Master Gradation Limits (% Passing by Weight or Volume) and VMA Requirements 

Sieve 
Size 

B 
Fine 
Base 

C 
Coarse 
Surface 

D 
Fine 

Surface 

F 
Fine 

Mixture 

2″ – – – – 

1-1/2″ 100.01 – – – 

1″ 98.0–100.0 100.01 – – 

3/4″ 84.0–98.0 95.0–100.0 100.01 – 

1/2″ – – 98.0–100.0 100.01 

3/8″ 60.0–80.0 70.0–85.0 85.0–100.0 98.0–100.0 

#4 40.0–60.0 43.0–63.0 50.0–70.0 70.0–90.0 

#8 29.0–43.0 32.0–44.0 35.0–46.0 38.0–48.0 

#30 13.0–28.0 14.0–28.0 15.0–29.0 12.0–27.0 

#50 6.0–20.0 7.0–21.0 7.0–20.0 6.0–19.0 

#200 2.0–7.0 2.0–7.0 2.0–7.0 2.0–7.0 

Design VMA, % Minimum 

– 13.0 14.0 15.0 16.0 

Production (Plant-Produced) VMA, % Minimum 

– 12.5 13.5 14.5 15.5 

1. Defined as maximum sieve size. No tolerance allowed. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
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Table 9 
Laboratory Mixture Design Properties 

Mixture Property Test Method Requirement 

Target laboratory-molded density, % (SGC) Tex-207-F 96.0 

Design gyrations (Ndesign for SGC) Tex-241-F 501 

Indirect tensile strength (dry), psi Tex-226-F 85–2002 

Boil test3 Tex-530-C – 

1. Adjust within a range of 35–100 gyrations when shown on the plans or specification or when 
mutually agreed between the Engineer and Contractor. 

2. The Engineer may allow the IDT strength to exceed 200 psi if the corresponding Hamburg 
Wheel rut depth is greater than 3.0 mm and less than 12.5 mm. 

3. Used to establish baseline for comparison to production results. May be waived when 
approved. 

Table 10 
Hamburg Wheel Test Requirements 

High-Temperature  
Binder Grade 

Test Method 
Minimum # of Passes 

@ 12.5 mm1 Rut Depth, Tested @ 50°C 

PG 64 or lower 

Tex-242-F 

10,0002 

PG 70 15,0003 

PG 76 or higher 20,000 

1. When the rut depth at the required minimum number of passes is less than 3 mm, the 
Engineer may require the Contractor to increase the target laboratory-molded density 
(TGC) by 0.5% to no more than 97.5% or lower the Ndesign level (SGC) to at least 
35 gyrations. 

2. May be decreased to at least 5,000 passes when shown on the plans. 
3. May be decreased to at least 10,000 passes when shown on the plans. 

4.4.1.2. Target Laboratory-Molded Density When The TGC Is Used. Design the mixture at a 96.5% target 
laboratory-molded density. Increase the target laboratory-molded density to 97.0% or 97.5% at the 
Contractor’s discretion or when shown on the plans or specification. 

4.4.2. Job-Mix Formula Approval. The job-mix formula (JMF) is the combined aggregate gradation, target 
laboratory-molded density (or Ndesign level), and target asphalt percentage used to establish target values 
for hot-mix production. JMF1 is the original laboratory mixture design used to produce the trial batch. When 
WMA is used, JMF1 may be designed and submitted to the Engineer without including the WMA additive. 
When WMA is used, document the additive or process used and recommended rate on the JMF1 submittal. 
The Engineer and the Contractor will verify JMF1 based on plant-produced mixture from the trial batch 
unless otherwise approved. The Engineer may accept an existing mixture design previously used on a 
Department project and may waive the trial batch to verify JMF1. The Department may require the Contractor 
to reimburse the Department for verification tests if more than 2 trial batches per design are required. 

4.4.2.1. Contractor’s Responsibilities. 

4.4.2.1.1. Providing Gyratory Compactor. Use a SGC calibrated in accordance with Tex-241-F  to design the mixture 
in accordance with Tex-204-F, Part IV, for molding production samples. Locate the SGC, if used, at the 
Engineer’s field laboratory and make the SGC available to the Engineer for use in molding production 
samples. Furnish a TGC calibrated in accordance with Tex-914-K when shown on the plans to design the 
mixture in accordance with Tex-204-F, Part I, for molding production samples.  

4.4.2.1.2. Gyratory Compactor Correlation Factors. Use Tex-206-F, Part II, to perform a gyratory compactor 
correlation when the Engineer uses a different gyratory compactor. Apply the correlation factor to all 
subsequent production test results. 

4.4.2.1.3. Submitting JMF1. Furnish a mix design report (JMF1) with representative samples of all component 
materials and request approval to produce the trial batch. Provide approximately 10,000 g of the design 
mixture if opting to have the Department perform the Hamburg Wheel test on the laboratory mixture, and 
request that the Department perform the test. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal914.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
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4.4.2.1.4. Supplying Aggregates. Provide approximately 40 lb. of each aggregate stockpile unless otherwise directed. 

4.4.2.1.5. Supplying Asphalt. Provide at least 1 gal. of the asphalt material and enough quantities of any additives 
proposed for use. 

4.4.2.1.6. Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition 
oven in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 months old. 
Provide the Engineer with split samples of the mixtures before the trial batch production, including all 
additives (except water), and blank samples used to determine the correction factors for the ignition oven 
used for QA testing during production. Correction factors established from a previously approved mixture 
design may be used for the current mixture design if the mixture design and ignition oven are the same as 
previously used, unless otherwise directed. 

4.4.2.1.7. Boil Test. Perform the test and retain the tested sample from Tex-530-C until completion of the project or as 
directed. Use this sample for comparison purposes during production. The Engineer may waive the 
requirement for the boil test. 

4.4.2.1.8. Trial Batch Production. Provide a plant-produced trial batch upon receiving conditional approval of JMF1 
and authorization to produce a trial batch, including the WMA additive or process if applicable, for verification 
testing of JMF1 and development of JMF2. Produce a trial batch mixture that meets the requirements in 
Table 4, Table 5, and Table 11. The Engineer may accept test results from recent production of the same 
mixture instead of a new trial batch. 

4.4.2.1.9. Trial Batch Production Equipment. Use only equipment and materials proposed for use on the project to 
produce the trial batch. 

4.4.2.1.10. Trial Batch Quantity. Produce enough quantity of the trial batch to ensure that the mixture meets the 
specification requirements. 

4.4.2.1.11. Number of Trial Batches. Produce trial batches as necessary to obtain a mixture that meets the 
specification requirements. 

4.4.2.1.12. Trial Batch Sampling. Obtain a representative sample of the trial batch and split it into 3 equal portions in 
accordance with Tex-222-F. Label these portions as “Contractor,” “Engineer,” and “Referee.” Deliver samples 
to the appropriate laboratory as directed. 

4.4.2.1.13. Trial Batch Testing. Test the trial batch to ensure the mixture produced using the proposed JMF1 meets the 
mixture requirements in Table 11. Ensure the trial batch mixture is also in compliance with the Hamburg 
Wheel requirement in Table 10. Use a Department-approved laboratory to perform the Hamburg Wheel test 
on the trial batch mixture or request that the Department perform the Hamburg Wheel test. The Engineer will 
be allowed 10 working days to provide the Contractor with Hamburg Wheel test results on the trial batch. 
Provide the Engineer with a copy of the trial batch test results. 

4.4.2.1.14. Development of JMF2. Evaluate the trial batch test results after the Engineer grants full approval of JMF1 
based on results from the trial batch, determine the optimum mixture proportions, and submit as JMF2. 
Adjust the asphalt binder content or gradation to achieve the specified target laboratory-molded density. The 
asphalt binder content established for JMF2 is not required to be within any tolerance of the optimum asphalt 
binder content established for JMF1; however, mixture produced using JMF2 must meet the voids in mineral 
aggregates (VMA) requirements for production shown in Table 8. If the optimum asphalt binder content for 
JMF2 is more than 0.5% lower than the optimum asphalt binder content for JMF1, the Engineer may perform 
or require the Contractor to perform Tex-226-F on Lot 1 production to confirm the indirect tensile strength 
does not exceed 200 psi. Verify that JMF2 meets the mixture requirements in Table 5. 

4.4.2.1.15. Mixture Production. Use JMF2 to produce Lot 1 as described in Section 3076.4.9.3.1.1., “Lot 1 Placement,” 
after receiving approval for JMF2 and a passing result from the Department’s or a Department-approved 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
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laboratory’s Hamburg Wheel test on the trial batch. If desired, proceed to Lot 1 production, once JMF2 is 
approved, at the Contractor’s risk without receiving the results from the Department’s Hamburg Wheel test 
on the trial batch. 

Notify the Engineer if electing to proceed without Hamburg Wheel test results from the trial batch. Note that 
the Engineer may require up to the entire sublot of any mixture failing the Hamburg Wheel test to be 
removed and replaced at the Contractor’s expense. 

4.4.2.1.16. Development of JMF3. Evaluate the test results from Lot 1, determine the optimum mixture proportions, and 
submit as JMF3 for use in Lot 2. 

4.4.2.1.17. JMF Adjustments. If JMF adjustments are necessary to achieve the specified requirements, make the 
adjustments before beginning a new lot. The adjusted JMF must: 

 be provided to the Engineer in writing before the start of a new lot; 

 be numbered in sequence to the previous JMF; 

 meet the mixture requirements in Table 4 and Table 5; 

 meet the master gradation limits shown in Table 8; and 

 be within the operational tolerances of JMF2 listed in Table 11. 

4.4.2.1.18. Requesting Referee Testing. Use referee testing, if needed, in accordance with Section 3076.4.9.1., 
“Referee Testing,” to resolve testing differences with the Engineer. 

Table 11 
Operational Tolerances 

Description Test Method 
Allowable Difference 
Between Trial Batch 

and JMF1 Target 

Allowable Difference 
from Current JMF 

Target 

Allowable Difference 
between Contractor 

and Engineer1 

Individual % retained for #8 sieve and larger 
Tex-200-F 

or 
Tex-236-F 

Must be Within 
Master Grading Limits 

in Table 8 

±5.02,3 ±5.0 

Individual % retained for sieves smaller than #8 
and larger than #200 

±3.02,3 ±3.0 

% passing the #200 sieve ±2.02,3 ±1.6 

Asphalt binder content, % Tex-236-F ±0.5 ±0.33 ±0.3 

Laboratory-molded density, % 

Tex-207-F 

±1.0 ±1.0 ±1.0 

In-place air voids, % N/A N/A ±1.0 

Laboratory-molded bulk specific gravity N/A N/A ±0.020 

VMA, %, min Tex-204-F Note4 Note4 N/A 

Theoretical maximum specific (Rice) gravity Tex-227-F N/A N/A ±0.020 

1. Contractor may request referee testing only when values exceed these tolerances. 
2. When within these tolerances, mixture production gradations may fall outside the master grading limits; however, the % passing the 

#200 will be considered out of tolerance when outside the master grading limits. 
3. Only applies to mixture produced for Lot 1 and higher. 
4. Test and verify that Table 8 requirements are met. 

4.4.2.2. Engineer’s Responsibilities. 

4.4.2.2.1. Gyratory Compactor. For SGC mixtures designed in accordance with Tex-204-F, Part IV, the Engineer will 
use a Department SGC, calibrated in accordance with Tex-241-F, to mold samples for laboratory mixture 
design verification. For molding trial batch and production specimens, the Engineer will use the Contractor-
provided SGC at the field laboratory or provide and use a Department SGC at an alternate location. The 
Engineer will make the Contractor-provided SGC in the Department field laboratory available to the 
Contractor for molding verification samples. 

For TGC mixtures designed in accordance with Tex-204-F, Part I, the Engineer will use a Department TGC, 
calibrated in accordance with Tex-914-K, to mold samples for trial batch and production testing. The 
Engineer will make the Department TGC and the Department field laboratory available to the Contractor for 
molding verification samples, if requested by the Contractor. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal914.pdf
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4.4.2.2.2. Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 
conformance of the following information within 2 working days of receipt: 

 the Contractor’s mix design report (JMF1); 

 the Contractor-provided Hamburg Wheel test results; 

 all required materials including aggregates, asphalt, additives, and recycled materials; and  

 the mixture specifications. 

The Engineer will grant the Contractor conditional approval of JMF1 if the information provided on the paper 
copy of JMF1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor 
does not provide Hamburg Wheel test results with laboratory mixture design, 10 working days are allowed for 
conditional approval of JMF1. The Engineer will base full approval of JMF1 on the test results on mixture 
from the trial batch. 

Unless waived, the Engineer will determine the Micro-Deval abrasion loss in accordance with 
Section 3076.2.1.1.2., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after two working 
days, conditional approval of JMF1 will still be granted within two working days of receiving JMF1. When the 
Engineer’s test results become available, they will be used for specification compliance. 

After conditionally approving JMF1, including either Contractor- or Department-supplied Hamburg Wheel test 
results, the Contractor is authorized to produce a trial batch. 

4.4.2.2.3. Hamburg Wheel Testing of JMF1. If the Contractor requests the option to have the Department perform the 
Hamburg Wheel test on the laboratory mixture, the Engineer will mold samples in accordance with Tex-242-F 
to verify compliance with the Hamburg Wheel test requirement in Table 10. 

4.4.2.2.4. Ignition Oven Correction Factors. The Engineer will use the split samples provided by the Contractor to 
determine the aggregate and asphalt correction factors for the ignition oven used for QA testing during 
production in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 
months old. 

4.4.2.2.5. Testing the Trial Batch. Within 1 full working day, the Engineer will sample and test the trial batch to ensure 
that the mixture meets the requirements in Table 11. If the Contractor requests the option to have the 
Department perform the Hamburg Wheel test on the trial batch mixture, the Engineer will mold samples in 
accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement in Table 10. 

The Engineer will have the option to perform the following tests on the trial batch: 

 Tex-226-F, to verify that the indirect tensile strength meets the requirement shown in Table 9; and 

 Tex-530-C, to retain and use for comparison purposes during production. 

4.4.2.2.6. Full Approval of JMF1. The Engineer will grant full approval of JMF1 and authorize the Contractor to 
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirements in Table 11. 
The Engineer will notify the Contractor that an additional trial batch is required if the trial batch does not meet 
these requirements. 

4.4.2.2.7. Approval of JMF2. The Engineer will approve JMF2 within one working day if the mixture meets the 
requirements in Table 5 and the gradation meets the master grading limits shown in Table 8. The asphalt 
binder content established for JMF2 is not required to be within any tolerance of the optimum asphalt binder 
content established for JMF1; however, mixture produced using JMF2 must meet the VMA requirements 
shown in Table 8. If the optimum asphalt binder content for JMF2 is more than 0.5% lower than the optimum 
asphalt binder content for JMF1, the Engineer may perform or require the Contractor to perform Tex-226-F 
on Lot 1 production to confirm the indirect tensile strength does not exceed 200 psi. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
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4.4.2.2.8. Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 
(using JMF2) as soon as a passing result is achieved from the Department’s or a Department-approved 
laboratory’s Hamburg Wheel test on the trial batch. The Contractor may proceed at its own risk with Lot 1 
production without the results from the Hamburg Wheel test on the trial batch. 

If the Department’s or Department-approved laboratory’s sample from the trial batch fails the Hamburg 
Wheel test, the Engineer will suspend production until further Hamburg Wheel tests meet the specified 
values. The Engineer may require up to the entire sublot of any mixture failing the Hamburg Wheel test be 
removed and replaced at the Contractor’s expense. 

4.4.2.2.9. Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 
they meet the mixture requirements shown in Table 4, Table 5, and the master grading limits shown in 
Table 8, and are within the operational tolerances of JMF2 shown in Table 11. 

4.5. Production Operations. Perform a new trial batch when the plant or plant location is changed. Take 
corrective action and receive approval to proceed after any production suspension for noncompliance to the 
specification. Submit a new mix design and perform a new trial batch when the asphalt binder content of: 

 any RAP stockpile used in the mix is more than 0.5% higher than the value shown on the mixture design 

report; or 

 RAS stockpile used in the mix is more than 2.0% higher than the value shown on the mixture design 

report. 

4.5.1. Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in 
Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. Provide the 
Engineer with daily records of asphalt binder and hot-mix asphalt discharge temperatures (in legible and 
discernible increments) in accordance with Item 320, “Equipment for Asphalt Concrete Pavement,” unless 
otherwise directed. Do not store mixture for a period long enough to affect the quality of the mixture, nor in 
any case longer than 12 hr. unless otherwise approved. 

4.5.2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 
the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed the maximum production temperatures listed in Table 12 (or 275°F for WMA). 
The Department will not pay for or allow placement of any mixture produced above the maximum production 
temperatures listed in Table 12. 

Table 12 
Maximum Production Temperature  

High-Temperature 
Binder Grade1 

Maximum Production Temperature 

PG 64 325˚F 

PG 70 335˚F 
PG 76 345˚F 

1. The high-temperature binder grade refers to the high-temperature  
grade of the virgin asphalt binder used to produce the mixture.  

Produce WMA within the target discharge temperature range of 215°F and 275°F when WMA is required. 
Take corrective action any time the discharge temperature of the WMA exceeds the target discharge range. 
The Engineer may suspend production operations if the Contractor’s corrective action is not successful at 
controlling the production temperature within the target discharge range. Note that when WMA is produced, it 
may be necessary to adjust burners to ensure complete combustion such that no burner fuel residue remains 
in the mixture. 

Control the mixing time and temperature so that substantially all moisture is removed from the mixture before 
discharging from the plant. Determine the moisture content, if requested, by oven-drying in accordance with 
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Tex-212-F, Part II, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the 
sample immediately after discharging the mixture into the truck, and perform the test promptly. 

4.6. Hauling Operations. Clean all truck beds before use to ensure that mixture is not contaminated. Use a 
release agent shown on the Department’s MPL to coat the inside bed of the truck when necessary. 

Use equipment for hauling as defined in Section 3076.4.7.3.3., “Hauling Equipment.” Use other hauling 
equipment only when allowed. 

4.7. Placement Operations. Collect haul tickets from each load of mixture delivered to the project and provide 
the Department’s copy to the Engineer approximately every hour, or as directed. Use a hand-held thermal 
camera or infrared thermometer, when a thermal imaging system is not used, to measure and record the 
internal temperature of the mixture as discharged from the truck or Material Transfer Device (MTD) before or 
as the mix enters the paver and an approximate station number or GPS coordinates on each ticket. Calculate 
the daily yield and cumulative yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend production if the Contractor 
fails to produce and provide haul tickets and yield calculations by the end of paving operations for each day. 

Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 
pavement edges. Place the mixture to meet the typical section requirements and produce a smooth, finished 
surface with a uniform appearance and texture. Offset longitudinal joints of successive courses of hot-mix by 
at least 6 in. Place mixture so that longitudinal joints on the surface course coincide with lane lines and are 
not placed in the wheel path, or as directed. Ensure that all finished surfaces will drain properly. Place the 
mixture at the rate or thickness shown on the plans. The Engineer will use the guidelines in Table 13 to 
determine the compacted lift thickness of each layer when multiple lifts are required. The thickness 
determined is based on the rate of 110 lb./sq. yd. for each inch of pavement unless otherwise shown on the 
plans. 

Table 13 
Compacted Lift Thickness and Required Core Height 

Mixture 
Type 

Compacted Lift Thickness Guidelines Minimum Untrimmed Core 
Height (in.) Eligible for Testing Minimum (in.) Maximum (in.) 

B 2.50 5.00 1.75 

C 2.00 4.00 1.50 

D 1.50 3.00 1.25 

F 1.25 2.50 1.25 

4.7.1. Weather Conditions. 

4.7.1.1. When Using a Thermal Imaging System. Place mixture when the roadway surface is dry and the roadway 
surface temperature is at or above the temperatures listed in Table 14A. The Engineer may restrict the 
Contractor from paving surface mixtures if the ambient temperature is likely to drop below 32°F within 12 hr. 
of paving. Place mixtures only when weather conditions and moisture conditions of the roadway surface are 
suitable as determined by the Engineer. Provide output data from the thermal imaging system to 
demonstrate to the Engineer that no recurring severe thermal segregation exists in accordance with 
Section 3076.4.7.3.1.2., “Thermal Imaging System.” 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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Table 14A 
Minimum Pavement Surface Temperatures 

High-Temperature 
Binder Grade1 

Minimum Pavement Surface Temperatures (°F) 

Subsurface Layers or  
Night Paving Operations 

Surface Layers Placed in 
Daylight Operations 

PG 64 35 40 

PG 70 452 502 

PG 76 452 502 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin 
asphalt binder used to produce the mixture. 

2. Contractors may pave at temperatures 10°F lower than these values when a chemical 
WMA additive is used as a compaction aid in the mixture or when using WMA. 

4.7.1.2. When Not Using a Thermal Imaging System. When using a thermal camera instead of the thermal imaging 
system, place mixture when the roadway surface temperature is at or above the temperatures listed in 
Table 14B unless otherwise approved or as shown on the plans. Measure the roadway surface temperature 
with a hand-held thermal camera or infrared thermometer. The Engineer may allow mixture placement to 
begin before the roadway surface reaches the required temperature if conditions are such that the roadway 
surface will reach the required temperature within 2 hr. of beginning placement operations. Place mixtures 
only when weather conditions and moisture conditions of the roadway surface are suitable as determined by 
the Engineer. The Engineer may restrict the Contractor from paving if the ambient temperature is likely to 
drop below 32°F within 12 hr. of paving. 

Table 14B 
Minimum Pavement Surface Temperatures 

High-Temperature 
Binder Grade1 

Minimum Pavement Surface Temperatures (°F) 

Subsurface Layers or  
Night Paving Operations 

Surface Layers Placed in 
Daylight Operations 

PG 64 45 50 

PG 70 552 602 

PG 76 602 602 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin 
asphalt binder used to produce the mixture. 

2. Contractors may pave at temperatures 10°F lower than these values when a chemical 
WMA additive is used as a compaction aid in the mixture, when using WMA, or utilizing 
a paving process with equipment that eliminates thermal segregation. In such cases, for 
each sublot and in the presence of the Engineer, use a hand-held thermal camera 
operated in accordance with Tex-244-F to demonstrate to the satisfaction of the 
Engineer that the uncompacted mat has no more than 10°F of thermal segregation. 

4.7.2. Tack Coat.  

4.7.2.1. Application. Clean the surface before placing the tack coat. The Engineer will set the rate between 0.04 and 
0.10 gal. of residual asphalt per square yard of surface area. Apply a uniform tack coat at the specified rate 
unless otherwise directed. Apply the tack coat in a uniform manner to avoid streaks and other irregular 
patterns. Apply the tack coat to all surfaces that will come in contact with the subsequent HMA placement, 
unless otherwise directed.  Allow adequate time for emulsion to break completely before placing any 
material. Prevent splattering of tack coat when placed adjacent to curb, gutter, and structures. Do not dilute 
emulsified asphalts at the terminal, in the field, or at any other location before use.  

4.7.2.2. Sampling. The Engineer will obtain at least one sample of the tack coat binder per project in accordance 
with Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and Emulsions.” The 
Engineer will notify the Contractor when the sampling will occur and will witness the collection of the sample 
from the asphalt distributor immediately before use.  

For emulsions, the Engineer may test as often as necessary to ensure the residual of the emulsion is greater 
than or equal to the specification requirement in Item 300, “Asphalts, Oils, and Emulsions.”    

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
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4.7.3. Lay-Down Operations. Use the placement temperatures in Table 15 to establish the minimum placement 
temperature of the mixture delivered to the paver. 

Table 15 
Minimum Mixture Placement Temperature 

High-Temperature 
Binder Grade1 

Minimum Placement Temperature  
(Before Entering Paver)2,3 

PG 64  260˚F 

PG 70 270˚F 
PG 76 280˚F 

1. The high-temperature binder grade refers to the high-temperature  
grade of the virgin asphalt binder used to produce the mixture.  

2. Minimum placement temperatures may be reduced 10°F if using a  
chemical WMA additive as a compaction aid. 

3. When using WMA, the minimum placement temperature is 215°F. 

4.7.3.1. Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 
thermal profile in accordance with Tex-244-F. Thermal profiles are not applicable in areas described in 
Section 3076.4.9.3.1.4., “Miscellaneous Areas.” 

4.7.3.1.1. Thermal Segregation. 

4.7.3.1.1.1. Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F, are 
deemed as moderate thermal segregation. 

4.7.3.1.1.2. Severe. Any areas that have a temperature differential greater than 50°F are deemed as severe thermal 
segregation. 

4.7.3.1.2. Thermal Imaging System. Review the output results when a thermal imaging system is used, and provide 
the automated report described in Tex-244-F to the Engineer daily unless otherwise directed. Modify the 
paving process as necessary to eliminate any recurring (moderate or severe) thermal segregation identified 
by the thermal imaging system. The Engineer may suspend paving operations if the Contractor cannot 
successfully modify the paving process to eliminate recurring severe thermal segregation. Density profiles 
are not required and not applicable when using a thermal imaging system. Provide the Engineer with 
electronic copies of all daily data files that can be used with the thermal imaging system software to generate 
temperature profile plots daily or upon completion of the project or as requested by the Engineer. 

4.7.3.1.3. Thermal Camera. When using a thermal camera instead of the thermal imaging system, take immediate 
corrective action to eliminate recurring moderate thermal segregation when a hand-held thermal camera is 
used. Evaluate areas with moderate thermal segregation by performing density profiles in accordance with 
Section 3076.4.9.3.3.2., “Segregation (Density Profile).” Provide the Engineer with the thermal profile of 
every sublot within one working day of the completion of each lot. When requested by the Engineer, provide 
the thermal images generated using the thermal camera. Report the results of each thermal profile in 
accordance with Section 3076.4.2., “Reporting and Responsibilities.” The Engineer will use a hand-held 
thermal camera to obtain a thermal profile at least once per project. No production or placement payment 
adjustments greater than 1.000 will be paid for any sublot that contains severe thermal segregation. Suspend 
operations and take immediate corrective action to eliminate severe thermal segregation unless otherwise 
directed. Resume operations when the Engineer determines that subsequent production will meet the 
requirements of this Section. Evaluate areas with severe thermal segregation by performing density profiles 
in accordance with Section 3076.4.9.3.3.2., “Segregation (Density Profile).” Remove and replace the material 
in any areas that have both severe thermal segregation and a failing result for Segregation (Density Profile) 
unless otherwise directed. The sublot in question may receive a production and placement payment 
adjustment greater than 1.000, if applicable, when the defective material is successfully removed and 
replaced. 

4.7.3.2. Windrow Operations. Operate windrow pickup equipment so that when hot-mix is placed in windrows, 
substantially all the mixture deposited on the roadbed is picked up and loaded into the paver. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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4.7.3.3. Hauling Equipment. Use belly dumps, live bottom, or end dump trucks to haul and transfer mixture; 
however, with exception of paving miscellaneous areas, end dump trucks are only allowed when used in 
conjunction with an MTD with remixing capability or when a thermal imaging system is used unless otherwise 
allowed. 

4.7.3.4. Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 
5 min. The Engineer may evaluate the suspect area in accordance with Section 3076.4.9.3.3.4., “Recovered 
Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
paver is stopped. 

4.8. Compaction. Compact the pavement uniformly to contain between 3.8% and 8.5% in-place air voids. Take 
immediate corrective action to bring the operation within 3.8% and 8.5% when the in-place air voids exceed 
the range of these tolerances. The Engineer will allow paving to resume when the proposed corrective action 
is likely to yield between 3.8% and 8.5% in-place air voids. 

Obtain cores in areas placed under Exempt Production, as directed, at locations determined by the Engineer. 
The Engineer may test these cores and suspend operations or require removal and replacement if the in-
place air voids are less than 2.7% or more than 9.9%. Areas defined in Section 3076.4.9.3.1.4., 
“Miscellaneous Areas,” are not subject to in-place air void determination. 

Furnish the type, size, and number of rollers required for compaction as approved. Use additional rollers as 
required to remove any roller marks. Use only water or an approved release agent on rollers, tamps, and 
other compaction equipment unless otherwise directed. 

Use the control strip method shown in Tex-207-F, Part IV, on the first day of production to establish the 
rolling pattern that will produce the desired in-place air voids unless otherwise directed. 

Use tamps to thoroughly compact the edges of the pavement along curbs, headers, and similar structures 
and in locations that will not allow thorough compaction with rollers. The Engineer may require rolling with a 
trench roller on widened areas, in trenches, and in other limited areas. 

Complete all compaction operations before the pavement temperature drops below 160°F unless otherwise 
allowed. The Engineer may allow compaction with a light finish roller operated in static mode for pavement 
temperatures below 160°F. 

Allow the compacted pavement to cool to 160°F or lower before opening to traffic unless otherwise directed. 
Sprinkle the finished mat with water or limewater, when directed, to expedite opening the roadway to traffic. 

4.9. Acceptance Plan. Payment adjustments for the material will be in accordance with Article 3076.6., 
“Payment.” 

Sample and test the hot-mix on a lot and sublot basis. Suspend production until test results or other 
information indicates to the satisfaction of the Engineer that the next material produced or placed will result in 
payment factors of at least 1.000, if the production payment factor given in Section 3076.6.1., “Production 
Payment Adjustment Factors,” for two consecutive lots or the placement pay factor given in 
Section 3076.6.2., “Placement Payment Adjustment Factors,” for two consecutive lots is below 1.000. 

4.9.1. Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request 
referee testing if a “remove and replace” condition is determined based on the Engineer’s test results, or if 
the differences between Contractor and Engineer test results exceed the maximum allowable difference 
shown in Table 11 and the differences cannot be resolved. The Contractor may also request referee testing if 
the Engineer’s test results require suspension of production and the Contractor’s test results are within 
specification limits. Make the request within five working days after receiving test results and cores from the 
Engineer. Referee tests will be performed only on the sublot in question and only for the particular tests in 
question. Allow 10 working days from the time the referee laboratory receives the samples for test results to 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
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be reported. The Department may require the Contractor to reimburse the Department for referee tests if 
more than three referee tests per project are required and the Engineer’s test results are closer to the referee 
test results than the Contractor’s test results. 

The Materials and Tests Division will determine the laboratory-molded density based on the molded specific 
gravity and the maximum theoretical specific gravity of the referee sample. The in-place air voids will be 
determined based on the bulk specific gravity of the cores, as determined by the referee laboratory and the 
Engineer’s average maximum theoretical specific gravity for the lot. With the exception of “remove and 
replace” conditions, referee test results are final and will establish payment adjustment factors for the sublot 
in question. The Contractor may decline referee testing and accept the Engineer’s test results when the 
placement payment adjustment factor for any sublot results in a “remove and replace” condition. Placement 
sublots subject to be removed and replaced will be further evaluated in accordance with Section 3076.6.2.2., 
“Placement Sublots Subject to Removal and Replacement.” 

4.9.2. Production Acceptance. 

4.9.2.1. Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1 is 1,000 tons; 
however, when requested by the Contractor, the Engineer may increase the quantity for Lot 1 to no more 
than 4,000 tons. The Engineer will select subsequent lot sizes based on the anticipated daily production such 
that approximately three to four sublots are produced each day. The lot size will be between 1,000 tons and 
4,000 tons. The Engineer may change the lot size before the Contractor begins any lot. 

If the optimum asphalt binder content for JMF2 is more than 0.5% lower than the optimum asphalt binder 
content for JMF1, the Engineer may perform or require the Contractor to perform Tex-226-F on Lot 1 to 
confirm the indirect tensile strength does not exceed 200 psi. Take corrective action to bring the mixture 
within specification compliance if the indirect tensile strength exceeds 200 psi unless otherwise directed. 

4.9.2.1.1. Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of 
production or in other circumstances deemed appropriate, the Engineer may close the lot. Adjust the 
payment for the incomplete lot in accordance with Section 3076.6.1., “Production Payment Adjustment 
Factors.” Close all lots within five working days unless otherwise allowed. 

4.9.2.2. Production Sampling. 

4.9.2.2.1. Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 
sampler will split each sample into three equal portions in accordance with Tex-200-F and label these 
portions as “Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample splitting 
and take immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will maintain 
the custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is completed. 

4.9.2.2.1.1. Random Sample. At the beginning of the project, the Engineer will select random numbers for all production 
sublots. Determine sample locations in accordance with Tex-225-F. Take one sample for each sublot at the 
randomly selected location. The Engineer will perform or witness the sampling of production sublots. 

4.9.2.2.1.2. Blind Sample. For one sublot per lot, the Engineer will obtain and test a “blind” sample instead of the 
random sample collected by the Contractor. Test either the “blind” or the random sample; however, referee 
testing (if applicable) will be based on a comparison of results from the “blind” sample. The location of the 
Engineer’s “blind” sample will not be disclosed to the Contractor. The Engineer’s “blind” sample may be 
randomly selected in accordance with Tex-225-F for any sublot or selected at the discretion of the Engineer. 
The Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer. 

4.9.2.2.2. Informational Shear Bond Strength Testing. Select one random sublot from Lot 2 or higher for shear bond 
strength testing. Obtain full depth cores in accordance with Tex-249-F. Label the cores with the Control 
Section Job (CSJ), producer of the tack coat, mix type, shot rate, lot, and sublot number and provide to the 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit249.pdf
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Engineer. The Engineer will ship the cores to the Materials and Tests Division or district laboratory for shear 
bond strength testing.  Results from these tests will not be used for specification compliance.  

4.9.2.2.3. Asphalt Binder Sampling. Obtain a 1-qt. sample of the asphalt binder witnessed by the Engineer for each 
lot of mixture produced. The Contractor will notify the Engineer when the sampling will occur. Obtain the 
sample at approximately the same time the mixture random sample is obtained. Sample from a port located 
immediately upstream from the mixing drum or pug mill and upstream from the introduction of any additives 
in accordance with Tex-500-C, Part II. Label the can with the corresponding lot and sublot numbers, 
producer, producer facility location, grade, district, date sampled, and project information including highway 
and CSJ. The Engineer will retain these samples for one year. The Engineer may also obtain independent 
samples. If obtaining an independent asphalt binder sample and upon request of the Contractor, the 
Engineer will split a sample of the asphalt binder with the Contractor.  

At least once per project, the Engineer will collect split samples of each binder grade and source used. The 
Engineer will submit one split sample to MTD to verify compliance with Item 300, “Asphalts, Oils, and 
Emulsions” and will retain the other split sample for one year. 

4.9.2.3. Production Testing. The Contractor and Engineer must perform production tests in accordance with 
Table 16. The Contractor has the option to verify the Engineer’s test results on split samples provided by the 
Engineer. Determine compliance with operational tolerances listed in Table 11 for all sublots. 

Take immediate corrective action if the Engineer’s laboratory-molded density on any sublot is less than 
95.0% or greater than 97.0% to bring the mixture within these tolerances. The Engineer may suspend 
operations if the Contractor’s corrective actions do not produce acceptable results. The Engineer will allow 
production to resume when the proposed corrective action is likely to yield acceptable results. 

The Engineer may allow alternate methods for determining the asphalt binder content and aggregate 
gradation if the aggregate mineralogy is such that Tex-236-F, Part I does not yield reliable results. Provide 
evidence that results from Tex-236-F, Part I are not reliable before requesting permission to use an alternate 
method unless otherwise directed. Use the applicable test procedure as directed if an alternate test method 
is allowed. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
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Table 16 
Production and Placement Testing Frequency 

Description Test Method 
Minimum Contractor 
Testing Frequency 

Minimum Engineer 
Testing Frequency 

Individual % retained for #8 sieve and larger 
Tex-200-F 

or 
Tex-236-F 

1 per sublot 1 per 12 sublots1 
Individual % retained for sieves smaller than 
#8 and larger than #200 

% passing the #200 sieve 

Laboratory-molded density 

Tex-207-F 
N/A 1 per sublot1 

Laboratory-molded bulk specific gravity 

In-place air voids 

VMA Tex-204-F 

Segregation (density profile)2 Tex-207-F, Part V 
1 per sublot 

1 per project Longitudinal joint density Tex-207-F, Part VII 

Moisture content Tex-212-F, Part II When directed 

Theoretical maximum specific (Rice) gravity Tex-227-F N/A 1 per sublot1 

Asphalt binder content Tex-236-F 1 per sublot 1 per lot1 

Hamburg Wheel test Tex-242-F N/A 

1 per project 

Recycled Asphalt Shingles (RAS)3 Tex-217-F, Part III N/A 

Thermal profile2 Tex-244-F 1 per sublot 

Asphalt binder sampling and testing Tex-500-C, Part II 
1 per lot 

(sample only)4 

Tack coat sampling and testing Tex-500-C, Part III N/A 

Boil test5 Tex-530-C 1 per lot 

 Shear Bond Strength Test6 Tex-249-F 
1 per project (sample 

only) 

1. For production defined in Section 3076.4.9.4., “Exempt Production,” the Engineer will test one per day if 100 tons or 
more are produced. For Exempt Production, no testing is required when less than 100 tons are produced. 

2. Not required when a thermal imaging system is used. 
3. Testing performed by the Materials and Tests Division or designated laboratory. 
4. Obtain witnessed by the Engineer. The Engineer will retain these samples for one year. 
5. The Engineer may reduce or waive the sampling and testing requirements based on a satisfactory test history. 
6. Testing performed by the Materials and Tests Division or District for informational purposes only.  

4.9.2.4. Operational Tolerances. Control the production process within the operational tolerances listed in Table 11. 
When production is suspended, the Engineer will allow production to resume when test results or other 
information indicates the next mixture produced will be within the operational tolerances. 

4.9.2.4.1. Gradation. Suspend operation and take corrective action if any aggregate is retained on the maximum sieve 
size shown in Table 8. A sublot is defined as out of tolerance if either the Engineer’s or the Contractor’s test 
results are out of operational tolerance. Suspend production when test results for gradation exceed the 
operational tolerances in Table 11 for three consecutive sublots on the same sieve or four consecutive 
sublots on any sieve unless otherwise directed. The consecutive sublots may be from more than one lot. 

4.9.2.4.2. Asphalt Binder Content. A sublot is defined as out of operational tolerance if either the Engineer’s or the 
Contractor’s test results exceed the values listed in Table 11. No production or placement payment 
adjustments greater than 1.000 will be paid for any sublot that is out of operational tolerance for asphalt 
binder content. Suspend production and shipment of the mixture if the Engineer’s or the Contractor’s asphalt 
binder content deviates from the current JMF by more than 0.5% for any sublot. 

4.9.2.4.3. Voids in Mineral Aggregates (VMA). The Engineer will determine the VMA for every sublot. For sublots 
when the Engineer does not determine asphalt binder content, the Engineer will use the asphalt binder 
content results from QC testing performed by the Contractor to determine VMA. 

Take immediate corrective action if the VMA value for any sublot is less than the minimum VMA requirement 
for production listed in Table 8. Suspend production and shipment of the mixture if the Engineer’s VMA 
results on two consecutive sublots are below the minimum VMA requirement for production listed in Table 8. 
No production or placement payment adjustments greater than 1.000 will be paid for any sublot that does not 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit249.pdf
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meet the minimum VMA requirement for production listed in Table 8 based on the Engineer’s VMA 
determination. 

Suspend production and shipment of the mixture if the Engineer’s VMA result is more than 0.5% below the 
minimum VMA requirement for production listed in Table 8. In addition to suspending production, the 
Engineer may require removal and replacement or may allow the sublot to be left in place without payment. 

4.9.2.4.4. Hamburg Wheel Test. The Engineer may perform a Hamburg Wheel test at any time during production, 
including when the boil test indicates a change in quality from the materials submitted for JMF1. In addition to 
testing production samples, the Engineer may obtain cores and perform Hamburg Wheel tests on any areas 
of the roadway where rutting is observed. Suspend production until further Hamburg Wheel tests meet the 
specified values when the production or core samples fail the Hamburg Wheel test criteria in Table 10. Core 
samples, if taken, will be obtained from the center of the finished mat or other areas excluding the vehicle 
wheel paths. The Engineer may require up to the entire sublot of any mixture failing the Hamburg Wheel test 
to be removed and replaced at the Contractor’s expense. 

If the Department’s or Department approved laboratory’s Hamburg Wheel test results in a “remove and 
replace” condition, the Contractor may request that the Department confirm the results by re-testing the 
failing material. The Materials and Tests Division will perform the Hamburg Wheel tests and determine the 
final disposition of the material in question based on the Department’s test results. 

4.9.2.5. Individual Loads of Hot-Mix. The Engineer can reject individual truckloads of hot-mix. When a load of hot-
mix is rejected for reasons other than temperature, contamination, or excessive uncoated particles, the 
Contractor may request that the rejected load be tested. Make this request within 4 hr. of rejection. The 
Engineer will sample and test the mixture. If test results are within the operational tolerances shown in 
Table 11, payment will be made for the load. If test results are not within operational tolerances, no payment 
will be made for the load. 

4.9.3. Placement Acceptance. 

4.9.3.1. Placement Lot. A placement lot consists of four placement sublots. A placement sublot consists of the area 
placed during a production sublot. 

4.9.3.1.1. Lot 1 Placement. Placement payment adjustments greater than 1.000 for Lot 1 will be in accordance with 
Section 3076.6.2., “Placement Payment Adjustment Factors”; however, no placement adjustment less than 
1.000 will be assessed for any sublot placed in Lot 1 when the in-place air voids are greater than or equal to 
2.7% and less than or equal to 9.9%. Remove and replace any sublot with in-place air voids less than 2.7% 
or greater than 9.9%. 

4.9.3.1.2. Incomplete Placement Lots. An incomplete placement lot consists of the area placed as described in 
Section 3076.4.9.2.1.1., “Incomplete Production Lots,” excluding areas defined in Section 3076.4.9.3.1.4., 
“Miscellaneous Areas.” Placement sampling is required if the random sample plan for production resulted in 
a sample being obtained from an incomplete production sublot. 

4.9.3.1.3. Shoulders, Ramps, Etc. Shoulders, ramps, intersections, acceleration lanes, deceleration lanes, and turn 
lanes are subject to in-place air void determination and payment adjustments unless designated on the plans 
as not eligible for in-place air void determination. Intersections may be considered miscellaneous areas when 
determined by the Engineer. 

4.9.3.1.4. Miscellaneous Areas. Miscellaneous areas include areas that typically involve significant handwork or 
discontinuous paving operations, such as temporary detours, driveways, mailbox turnouts, crossovers, 
gores, spot level-up areas, and other similar areas. Temporary detours are subject to in-place air void 
determination when shown on the plans. Miscellaneous areas also include level-ups and thin overlays when 
the layer thickness specified on the plans is less than the minimum untrimmed core height eligible for testing 
shown in Table 13. The specified layer thickness is based on the rate of 110 lb./sq. yd. for each inch of 
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pavement unless another rate is shown on the plans. When “level up” is listed as part of the item bid 
description code, a payment adjustment factor of 1.000 will be assigned for all placement sublots as 
described in Article 3076.6, “Payment.” Miscellaneous areas are not eligible for random placement sampling 
locations. Compact miscellaneous areas in accordance with Section 3076.4.8., “Compaction.” Miscellaneous 
areas are not subject to in-place air void determination, thermal profiles testing, segregation (density 
profiles), or longitudinal joint density evaluations. 

4.9.3.2. Placement Sampling. The Engineer will select random numbers for all placement sublots at the beginning 
of the project. The Engineer will provide the Contractor with the placement random numbers immediately 
after the sublot is completed. Mark the roadway location at the completion of each sublot and record the 
station number. Determine one random sample location for each placement sublot in accordance with 
Tex-225-F. Adjust the random sample location by no more than necessary to achieve a 2-ft. clearance if the 
location is within 2 ft. of a joint or pavement edge. 

Shoulders, ramps, intersections, acceleration lanes, deceleration lanes, and turn lanes are always eligible for 
selection as a random sample location; however, if a random sample location falls on one of these areas and 
the area is designated on the plans as not subject to in-place air void determination, cores will not be taken 
for the sublot and a 1.000 pay factor will be assigned to that sublot. 

Provide the equipment and means to obtain and trim roadway cores on site. On-site is defined as in close 
proximity to where the cores are taken. Obtain the cores within one working day of the time the placement 
sublot is completed unless otherwise approved. Obtain two 6-in. diameter cores side-by-side from within 1 ft. 
of the random location provided for the placement sublot. For Type D and Type F mixtures, 4-in. diameter 
cores are allowed. Mark the cores for identification, measure and record the untrimmed core height, and 
provide the information to the Engineer. The Engineer will witness the coring operation and measurement of 
the core thickness. Visually inspect each core and verify that the current paving layer is bonded to the 
underlying layer. Take corrective action if an adequate bond does not exist between the current and 
underlying layer to ensure that an adequate bond will be achieved during subsequent placement operations. 

Trim the cores immediately after obtaining the cores from the roadway in accordance with Tex-251-F if the 
core heights meet the minimum untrimmed value listed in Table 13. Trim the cores on site in the presence of 
the Engineer. Use a permanent marker or paint pen to record the lot and sublot numbers on each core as 
well as the designation as Core A or B. The Engineer may require additional information to be marked on the 
core and may choose to sign or initial the core. The Engineer will take custody of the cores immediately after 
witnessing the trimming of the cores and will retain custody of the cores until the Department’s testing is 
completed. Before turning the trimmed cores over to the Engineer, the Contractor may wrap the trimmed 
cores or secure them in a manner that will reduce the risk of possible damage occurring during transport by 
the Engineer. After testing, the Engineer will return the cores to the Contractor. 

The Engineer may have the cores transported back to the Department’s laboratory at the HMA plant via the 
Contractor’s haul truck or other designated vehicle. In such cases where the cores will be out of the 
Engineer’s possession during transport, the Engineer will use Department-provided security bags and the 
Roadway Core Custody protocol located at http://www.txdot.gov/business/specifications.htm to provide a 
secure means and process that protects the integrity of the cores during transport. 

Decide whether to include the pair of cores in the air void determination for that sublot if the core height 
before trimming is less than the minimum untrimmed value shown in Table 13. Trim the cores as described 
above before delivering to the Engineer if electing to have the cores included in the air void determination. 
Deliver untrimmed cores to the Engineer and inform the Engineer of the decision to not have the cores 
included in air void determination if electing to not have the cores included in air void determination. The 
placement pay factor for the sublot will be 1.000 if cores will not be included in air void determination. 

Instead of the Contractor trimming the cores on site immediately after coring, the Engineer and the 
Contractor may mutually agree to have the trimming operations performed at an alternate location such as a 
field laboratory or other similar location. In such cases, the Engineer will take possession of the cores 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit251.pdf
http://www.txdot.gov/business/specifications.htm
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immediately after they are obtained from the roadway and will retain custody of the cores until testing is 
completed. Either the Department or Contractor representative may perform trimming of the cores. The 
Engineer will witness all trimming operations in cases where the Contractor representative performs the 
trimming operation. 

Dry the core holes and tack the sides and bottom immediately after obtaining the cores. Fill the hole with the 
same type of mixture and properly compact the mixture. Repair core holes with other methods when 
approved. 

4.9.3.3. Placement Testing. Perform placement tests in accordance with Table 16. After the Engineer returns the 
cores, the Contractor may test the cores to verify the Engineer’s test results for in-place air voids. The 
allowable differences between the Contractor’s and Engineer’s test results are listed in Table 11. 

4.9.3.3.1. In-Place Air Voids. The Engineer will measure in-place air voids in accordance with Tex-207-F and 
Tex-227-F. Before drying to a constant weight, cores may be pre-dried using a CoreDry or similar vacuum 
device to remove excess moisture. The Engineer will average the values obtained for all sublots in the 
production lot to determine the theoretical maximum specific gravity. The Engineer will use the average air 
void content for in-place air voids. 

The Engineer will use the vacuum method to seal the core if required by Tex-207-F. The Engineer will use 
the test results from the unsealed core to determine the placement payment adjustment factor if the sealed 
core yields a higher specific gravity than the unsealed core. After determining the in-place air void content, 
the Engineer will return the cores and provide test results to the Contractor. 

4.9.3.3.2. Segregation (Density Profile). Test for segregation using density profiles in accordance with Tex-207-F, 
Part V when using a thermal camera insead of the thermal imaging system. Density profiles are not required 
and are not applicable when using a thermal imaging system. Density profiles are not applicable in areas 
described in Section 3076.4.9.3.1.4., “Miscellaneous Areas.” 

Perform a minimum of one density profile per sublot. Perform additional density profiles when any of the 
following conditions occur, unless otherwise approved: 

 the paver stops due to lack of material being delivered to the paving operations and the 
temperature of the uncompacted mat before the initial break down rolling is less than the 
temperatures shown in Table 17;  

 areas that are identified by either the Contractor or the Engineer with thermal segregation;,  

 any visibly segregated areas that exist. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
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Table 17 
Mimimum Uncompacted Mat Temperature Requiring a Segregation Profile 

High-Temperature 
Binder Grade1 

Minimum Temperature of the Uncompacted Mat 
Allowed Before Initial Break Down Rolling2,3,4  

PG 64  <250˚F 

PG 70 <260˚F 
PG 76 <270˚F 

1. The high-temperature binder grade refers to the high-temperature grade  
of the virgin asphalt binder used to produce the mixture.  

2. Segregation profiles are required in areas with moderate and severe thermal  
segregation as described in Section 3076.4.7.3.1.3. 

3. Minimum uncompacted mat temperature requiring a segregation profile may be  
reduced 10°F if using a chemical WMA additive as a compaction aid. 

4. When using WMA, the minimum uncompacted mat temperature requiring  
a segregation profile is 215°F. 

Provide the Engineer with the density profile of every sublot in the lot within one working day of the 
completion of each lot. Report the results of each density profile in accordance with Section 3076.4.2., 
“Reporting and Responsibilities.” 

The density profile is considered failing if it exceeds the tolerances in Table 18. No production or placement 
payment adjustments greater than 1.000 will be paid for any sublot that contains a failing density profile. 
When a hand-held thermal camera is used instead of a thermal imaging system, the Engineer will measure 
the density profile at least once per project. The Engineer’s density profile results will be used when 
available. The Engineer may require the Contractor to remove and replace the area in question if the area 
fails the density profile and has surface irregularities as defined in Section 3076.4.9.3.3.5., “Irregularities.” 
The sublot in question may receive a production and placement payment adjustment greater than 1.000, if 
applicable, when the defective material is successfully removed and replaced. 

Investigate density profile failures and take corrective actions during production and placement to eliminate 
the segregation. Suspend production if 2 consecutive density profiles fail unless otherwise approved. 
Resume production after the Engineer approves changes to production or placement methods. 

Table 18 
Segregation (Density Profile) Acceptance Criteria 

Mixture Type 
Maximum Allowable 

Density Range 
(Highest to Lowest) 

Maximum Allowable 
Density Range 

(Average to Lowest) 

Type B 8.0 pcf 5.0 pcf 

Type C, Type D & Type F 6.0 pcf 3.0 pcf 

4.9.3.3.3. Longitudinal Joint Density. 

4.9.3.3.3.1. Informational Tests. Perform joint density evaluations while establishing the rolling pattern and verify that 
the joint density is no more than 3.0 pcf below the density taken at or near the center of the mat. Adjust the 
rolling pattern, if needed, to achieve the desired joint density. Perform additional joint density evaluations, at 
least once per sublot, unless otherwise directed. 

4.9.3.3.3.2. Record Tests. Perform a joint density evaluation for each sublot at each pavement edge that is or will 
become a longitudinal joint. Joint density evaluations are not applicable in areas described in 
Section 3076.4.9.3.1.4., “Miscellaneous Areas.” Determine the joint density in accordance with Tex-207-F, 
Part VII. Record the joint density information and submit results on Department forms to the Engineer. The 
evaluation is considered failing if the joint density is more than 3.0 pcf below the density taken at the core 
random sample location and the correlated joint density is less than 90.0%. The Engineer will make 
independent joint density verification at least once per project and may make independent joint density 
verifications at the random sample locations. The Engineer’s joint density test results will be used when 
available. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
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Provide the Engineer with the joint density of every sublot in the lot within one working day of the completion 
of each lot. Report the results of each joint density in accordance with Section 3076.4.2., “Reporting and 
Responsibilities.” 

Investigate joint density failures and take corrective actions during production and placement to improve the 
joint density. Suspend production if the evaluations on two consecutive sublots fail unless otherwise 
approved. Resume production after the Engineer approves changes to production or placement methods. 

4.9.3.3.4. Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take production samples or 
cores from suspect areas of the project to determine recovered asphalt properties. Asphalt binders with an 
aging ratio greater than 3.5 do not meet the requirements for recovered asphalt properties and may be 
deemed defective when tested and evaluated by the Materials and Tests Division. The aging ratio is the DSR 
value of the extracted binder divided by the DSR value of the original unaged binder. Obtain DSR values in 
accordance with AASHTO T 315 at the specified high temperature performance grade of the asphalt. The 
Engineer may require removal and replacement of the defective material at the Contractor’s expense. The 
asphalt binder will be recovered for testing from production samples or cores in accordance with Tex-211-F. 

4.9.3.3.5. Irregularities. Identify and correct irregularities including segregation, rutting, raveling, flushing, fat spots, 
mat slippage, irregular color, irregular texture, roller marks, tears, gouges, streaks, uncoated aggregate 
particles, or broken aggregate particles. The Engineer may also identify irregularities, and in such cases, the 
Engineer will promptly notify the Contractor. If the Engineer determines that the irregularity will adversely 
affect pavement performance, the Engineer may require the Contractor to remove and replace (at the 
Contractor’s expense) areas of the pavement that contain irregularities. The Engineer may also require the 
Contractor to remove and replace (at the Contractor’s expense) areas where the mixture does not bond to 
the existing pavement. 

If irregularities are detected, the Engineer may require the Contractor to immediately suspend operations or 
may allow the Contractor to continue operations for no more than one day while the Contractor is taking 
appropriate corrective action. 

4.9.4. Exempt Production. The Engineer may deem the mixture as exempt production for the following conditions: 

 anticipated daily production is less than 500 tons; 

 total production for the project is less than 5,000 tons; 

 when mutually agreed between the Engineer and the Contractor; or 

 when shown on the plans. 

For exempt production, the Contractor is relieved of all production and placement sampling and testing 
requirements, except for coring operations when required by the Engineer. The production and placement 
pay factors are 1.000 if the specification requirements listed below are met, all other specification 
requirements are met, and the Engineer performs acceptance tests for production and placement listed in 
Table 16 when 100 tons or more per day are produced. 

 produce, haul, place, and compact the mixture in compliance with the specification and as directed; 

 control mixture production to yield a laboratory-molded density that is within ±1.0% of the target 

laboratory-molded density as tested by the Engineer; 

 compact the mixture in accordance with Section 3076.4.8., “Compaction;” and 

 when a thermal imaging system is not used, the Engineer may perform segregation (density profiles) 

and thermal profiles in accordance with the specification. 

4.9.5. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 
unless otherwise shown on the plans. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
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5. MEASUREMENT 

5.1. Dense Graded Hot-Mix Asphalt. Hot mix will be measured by the ton of composite hot-mix, which includes 
asphalt, aggregate, and additives. Measure the weight on scales in accordance with Item 520, “Weighing and 
Measuring Equipment.” 

5.2. Tack Coat. Tack coat will be measured at the applied temperature by strapping the tank before and after 
road application and determining the net volume in gallons from the calibrated distributor. The Engineer will 
witness all strapping operations for volume determination. All tack, including emulsions, will be measured by 
the gallon applied. 

The Engineer may allow the use of a metering device to determine asphalt volume used and application rate 
if the device is accurate within 1.5% of the strapped volume. 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3076.5.1, “Measurement,” will be paid for at the unit bid price for “Dense Graded Hot-Mix Asphalt” of 
the mixture type, SAC, and binder specified. These prices are full compensation for surface preparation, 
materials, placement, equipment, labor, tools, and incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Article 3076.5.2, “Measurement,” will be paid for at the unit bid price for “Tack Coat” of the tack coat 
provided. These prices are full compensation for materials, placement, equipment, labor, tools, and 
incidentals. Payment adjustments will be applied as determined in this Item; however, a payment adjustment 
factor of 1.000 will be assigned for all placement sublots for “level ups” only when “level up” is listed as part 
of the item bid description code. A payment adjustment factor of 1.000 will be assigned to all production and 
placement sublots when “exempt” is listed as part of the item bid description code, and all testing 
requirements are met. 

Payment for each sublot, including applicable payment adjustments greater than 1.000, will only be paid for 
sublots when the Contractor supplies the Engineer with the required documentation for production and 
placement QC/QA, thermal profiles, segregation density profiles, and longitudinal joint densities in 
accordance with Section 3076.4.2., “Reporting and Responsibilities.” When a thermal imaging system is 
used, documentation is not required for thermal profiles or segregation density profiles on individual sublots; 
however, the thermal imaging system automated reports described in Tex-244-F are required. 

Trial batches will not be paid for unless they are included in pavement work approved by the Department. 

Payment adjustment for ride quality will be determined in accordance with Item 585, “Ride Quality for 
Pavement Surfaces.” 

6.1. Production Payment Adjustment Factors. The production payment adjustment factor is based on the 
laboratory-molded density using the Engineer’s test results. The bulk specific gravities of the samples from 
each sublot will be divided by the Engineer’s maximum theoretical specific gravity for the sublot.  The 
individual sample densities for the sublot will be averaged to determine the production payment adjustment 
factor in accordance with Table 19 for each sublot, using the deviation from the target laboratory-molded 
density defined in Table 9. The production payment adjustment factor for completed lots will be the average 
of the payment adjustment factors for the four sublots sampled within that lot. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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Table 19 
Production Payment Adjustment Factors for Laboratory-Molded Density1 

Absolute Deviation from 
Target Laboratory-Molded Density 

Production Payment Adjustment Factor 
(Target Laboratory-Molded Density) 

0.0 1.050 

0.1 1.050 

0.2 1.050 

0.3 1.044 

0.4 1.038 

0.5 1.031 

0.6 1.025 

0.7 1.019 

0.8 1.013 

0.9 1.006 

1.0 1.000 

1.1 0.965 

1.2 0.930 

1.3 0.895 

1.4 0.860 

1.5 0.825 

1.6 0.790 

1.7 0.755 

1.8 0.720 

> 1.8 Remove and replace 

1. If the Engineer’s laboratory-molded density on any sublot is less than 95.0% or greater than 
98.0%, take immediate corrective action to bring the mixture within these tolerances. The 
Engineer may suspend operations if the Contractor’s corrective actions do not produce 
acceptable results. The Engineer will allow production to resume when the proposed 
corrective action is likely to yield acceptable results. 

6.1.1. Payment for Incomplete Production Lots. Production payment adjustments for incomplete lots, described 
under Section 3076.4.9.2.1.1., “Incomplete Production Lots,” will be calculated using the average production 
payment factors from all sublots sampled.  

A production payment factor of 1.000 will be assigned to any lot when the random sampling plan did not 
result in collection of any samples within the first sublot. 

6.1.2. Production Sublots Subject to Removal and Replacement. If after referee testing, the laboratory-molded 
density for any sublot results in a “remove and replace” condition as listed in Table 19, the Engineer may 
require removal and replacement or may allow the sublot to be left in place without payment. The Engineer 
may also accept the sublot in accordance with Section 3076.5.3.1., “Acceptance of Defective or 
Unauthorized Work.” Replacement material meeting the requirements of this Item will be paid for in 
accordance with this Section. 

6.2. Placement Payment Adjustment Factors. The placement payment adjustment factor is based on in-place 
air voids using the Engineer’s test results. The bulk specific gravities of the cores from each sublot will be 
divided by the Engineer’s average maximum theoretical specific gravity for the lot.  The individual core 
densities for the sublot will be averaged to determine the placement payment adjustment factor in 
accordance with Table 20 for each sublot that requires in-place air void measurement. A placement payment 
adjustment factor of 1.000 will be assigned to the entire sublot when the random sample location falls in an 
area designated on the plans as not subject to in-place air void determination. A placement payment 
adjustment factor of 1.000 will be assigned to quantities placed in areas described in Section 3076.4.9.3.1.4., 
“Miscellaneous Areas.” The placement payment adjustment factor for completed lots will be the average of 
the placement payment adjustment factors for up to four sublots within that lot. 
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Table 20 
Placement Payment Adjustment Factors for In-Place Air Voids 

In-Place 
Air Voids 

Placement Pay 
Adjustment Factor 

In-Place 
Air Voids 

Placement Pay 
Adjustment Factor 

< 2.7 Remove and Replace 6.4 1.042 

2.7 0.710 6.5 1.040 

2.8 0.740 6.6 1.038 

2.9 0.770 6.7 1.036 

3.0 0.800 6.8 1.034 

3.1 0.830 6.9 1.032 

3.2 0.860 7.0 1.030 

3.3 0.890 7.1 1.028 

3.4 0.920 7.2 1.026 

3.5 0.950 7.3 1.024 

3.6 0.980 7.4 1.022 

3.7 0.998 7.5 1.020 

3.8 1.002 7.6 1.018 

3.9 1.006 7.7 1.016 

4.0 1.010 7.8 1.014 

4.1 1.014 7.9 1.012 

4.2 1.018 8.0 1.010 

4.3 1.022 8.1 1.008 

4.4 1.026 8.2 1.006 

4.5 1.030 8.3 1.004 

4.6 1.034 8.4 1.002 

4.7 1.038 8.5 1.000 

4.8 1.042 8.6 0.998 

4.9 1.046 8.7 0.996 

5.0 1.050 8.8 0.994 

5.1 1.050 8.9 0.992 

5.2 1.050 9.0 0.990 

5.3 1.050 9.1 0.960 

5.4 1.050 9.2 0.930 

5.5 1.050 9.3 0.900 

5.6 1.050 9.4 0.870 

5.7 1.050 9.5 0.840 

5.8 1.050 9.6 0.810 

5.9 1.050 9.7 0.780 

6.0 1.050 9.8 0.750 

6.1 1.048 9.9 0.720 

6.2 1.046 > 9.9 Remove and Replace 

6.3 1.044   

6.2.1. Payment for Incomplete Placement Lots. Payment adjustments for incomplete placement lots described 
under Section 3076.4.9.3.1.2., “Incomplete Placement Lots,” will be calculated using the average of the 
placement payment factors from all sublots sampled and sublots where the random location falls in an area 
designated on the plans as not eligible for in-place air void determination.  

If the random sampling plan results in production samples, but not in placement samples, the random core 
location and placement adjustment factor for the sublot will be determined by applying the placement random 
number to the length of the sublot placed. 

If the random sampling plan results in placement samples, but not in production samples, no placement 
adjustment factor will apply for that sublot placed. 

A placement payment adjustment factor of 1.000 will be assigned to any lot when the random sampling plan 
did not result in collection of any production samples. 
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6.2.2. Placement Sublots Subject to Removal and Replacement. If after referee testing, the placement payment 
adjustment factor for any sublot results in a “remove and replace” condition as listed in Table 20, the 
Engineer will choose the location of two cores to be taken within 3 ft. of the original failing core location. The 
Contractor will obtain the cores in the presence of the Engineer. The Engineer will take immediate 
possession of the untrimmed cores and submit the untrimmed cores to the Materials and Tests Division, 
where they will be trimmed if necessary and tested for bulk specific gravity within 10 working days of receipt. 

The bulk specific gravity of the cores from each sublot will be divided by the Engineer’s average maximum 
theoretical specific gravity for the lot. The individual core densities for the sublot will be averaged to 
determine the new payment adjustment factor of the sublot in question. If the new payment adjustment factor 
is 0.700 or greater, the new payment adjustment factor will apply to that sublot. If the new payment 
adjustment factor is less than 0.700, no payment will be made for the sublot. Remove and replace the failing 
sublot, or the Engineer may allow the sublot to be left in place without payment. The Engineer may also 
accept the sublot in accordance with Section 3076.5.3.1., “Acceptance of Defective or Unauthorized Work.” 
Replacement material meeting the requirements of this Item will be paid for in accordance with this Section. 

6.3. Total Adjusted Pay Calculation. Total adjusted pay (TAP) will be based on the applicable payment 
adjustment factors for production and placement for each lot. 

TAP = (A+B)/2 

where: 
A = Bid price × production lot quantity × average payment adjustment factor for the production lot 
B = Bid price × placement lot quantity × average payment adjustment factor for the placement lot + (bid price 
× quantity placed in miscellaneous areas × 1.000) 

Production lot quantity = Quantity actually placed - quantity left in place without payment 

Placement lot quantity = Quantity actually placed - quantity left in place without payment - quantity placed in 
miscellaneous areas 
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Special Specification 3079 

Permeable Friction Course 
 

 

1.  DESCRIPTION 
 

Construct a hot-mix asphalt (HMA) surface course composed of a compacted permeable mixture of 
aggregate, asphalt binder, and additives mixed hot in a mixing plant. 

 
 

2. MATERIALS 
 

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. 

 
Notify the Engineer of all material sources and before changing any material source or formulation. The 
Engineer will verify that the specification requirements are met when the Contractor makes a source or 
formulation change, and may require a new laboratory mixture design, trial batch, or both. The Engineer may 
sample and test project materials at any time during the project to verify specification compliance in 
accordance with Item 6, “Control of Materials.” 

 
2.1. Aggregate. Furnish aggregates from sources that conform to the requirements in accordance with Table 1 and 

as specified in this Section. Aggregate requirements in this Section, including those shown in Table 1, may be 
modified or eliminated when shown on the plans. Additional aggregate requirements may be specified when 
shown on the plans. Provide aggregate stockpiles that meet the definitions in this Section for coarse 
aggregate. Do not use intermediate or fine aggregate in permeable friction course (PFC) mixtures. Supply 
aggregates that meet the definitions in Tex-100-E for crushed gravel or crushed stone. The Engineer will 
designate the plant or the quarry as the sampling location. Provide samples from materials produced for the 
project. The Engineer will establish the Surface Aggregate Classification (SAC) and perform Los Angeles 
abrasion, magnesium sulfate soundness, and Micro-Deval tests. Perform all other aggregate quality tests in 
accordance with Table 1. Document all test results on the mixture design report. The Engineer may perform 
tests on independent or split samples to verify Contractor test results. Stockpile aggregates for each source 
and type separately. Determine aggregate gradations for mixture design and production testing based on the 
washed sieve analysis given in Tex-200-F, Part II. 

 

2.1.1. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% material passing the No. 8 
sieve. Aggregates from sources listed in the Department’s Bituminous Rated Source Quality Catalog 
(BRSQC) are preapproved for use. Use only the rated values for hot-mix listed in the BRSQC. Rated values 
for surface treatment (ST) do not apply to coarse aggregate sources used in hot-mix asphalt. 

 
For sources not listed on the Department’s BRSQC: 

▪ build an individual stockpile for each material; 

▪ request the Department test the stockpile for specification compliance; 

▪ approved only when tested by the Engineer; 

▪ once approved, do not add material to the stockpile unless otherwise approved; and 

▪ allow 30 calendar days for the Engineer to sample, test, and report results. 

 
Provide coarse aggregate with at least the minimum SAC shown on the plans. SAC requirements only apply 
to aggregates used on the surface of travel lanes, unless otherwise shown on the plans. SAC requirements 
apply to aggregates used on surfaces other than travel lanes when shown on the plans. The SAC for sources 
on the Department’s Aggregate Quality Monitoring Program (AQMP) (Tex-499-A) is listed in the BRSQC. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
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2.1.1.1. Blending Class A and Class B Aggregates. To prevent crushing of the Class B aggregate when blending, 
Class B aggregate may be blended with a Class A aggregate to meet requirements for Class A materials if 
the Department’s BRSQC rated source soundness magnesium (RSSM) rating for the Class B aggregate is 
less than the Class A aggregate or if the RSSM rating for the Class B aggregate is less than or equal to 10%. 
Use the rated values for hot mix asphaltic concrete (HMAC) published in the BRSQC. When blending Class A 
and B aggregates to meet a Class A requirement, ensure that at least 50% by weight, or volume if required, 
of all the aggregates used in the mixture design retained on the No. 4 sieve comes from the Class A aggregate 
source, unless otherwise shown on the plans. Blend by volume if the bulk specific gravities of the Class A 
and B aggregates differ by more than 0.300. Class B aggregate may be disallowed when shown on the plans. 

 
The Engineer may perform tests at any time during production, when the Contractor blends Class A and B 
aggregates to meet a Class A requirement, to ensure that at least 50% by weight, or volume if required, of the 
material retained on the No. 4 sieve comes from the Class A aggregate source. The Engineer will use the 
Department’s mix design template, when electing to verify conformance, to calculate the percent of Class A 
aggregate retained on the No. 4 sieve by inputting the bin percentages shown from readouts in the control 
room at the time of production and stockpile gradations measured at the time of production. The Engineer may 
determine the gradations based on either washed or dry sieve analysis from samples obtained from individual 
aggregate cold feed bins or aggregate stockpiles. The Engineer may perform spot checks using the 
gradations supplied by the Contractor on the mixture design report as an input for the template; however, a 
failing spot check will require confirmation with a stockpile gradation determined by the Engineer. 

 
2.1.1.2. Micro-Deval Abrasion. The Engineer will perform a minimum of one Micro-Deval abrasion test in accordance 

with Tex-461-A for each coarse aggregate source used in the mixture design that has a Rated Source 
Soundness Magnesium (RSSM) loss value greater than 10 as listed in the BRSQC, unless otherwise directed. 
The Engineer will perform testing before the start of production and may perform additional testing at any time 
during production. The Engineer may obtain the coarse aggregate samples from each coarse aggregate 
source or may require the Contractor to obtain the samples. The Engineer may waive all Micro-Deval testing 
based on a satisfactory test history of the same aggregate source. 

 
The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when 
tested, using the following formula: 

 
Mgest. = (RSSM)(MDact./RSMD) 

 
where: 

Mgest. = magnesium sulfate soundness loss 
RSSM = Rated Source Soundness Magnesium 
MDact. = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

 
When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate 
soundness loss specified, the coarse aggregate source will not be allowed for use unless otherwise 
approved. The Engineer will consult the Soils and Aggregates Section of the Materials and Tests Division, 
and additional testing may be required before granting approval. 

 Table 1  
Coarse Aggregate Quality Requirements 

Property Test Method Requirement 
SAC Tex-499-A (AQMP) As shown on the plans 
Deleterious material, %, Max Tex-217-F, Part I 1.0 
Decantation, %, Max Tex-217-F, Part II 1.5 
Micro-Deval abrasion, % Tex-461-A Note 1 
Los Angeles abrasion, %, Max Tex-410-A 30 
Magnesium sulfate soundness, 5 cycles, %, Max Tex-411-A 20 
Crushed face count,2 %, Min Tex-460-A, Part I 95 
Flat and elongated particles @ 5:1, %, Max Tex-280-F 10 
1. Used to estimate the magnesium sulfate soundness loss in accordance with Section 3079.2.1.1.2., “Micro-Deval 

Abrasion.” 
2. Only applies to crushed gravel. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
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2.2. Baghouse Fines. Fines collected by the baghouse or other dust-collecting equipment may be reintroduced 
into the mixing drum. 

2.3. Asphalt Binder. Furnish the type and grade of binder specified on the plans that meets the requirements of 
Item 300, “Asphalts, Oils, and Emulsions.” 

 
2.3.1. Performance-Graded (PG) Binder. Provide an asphalt binder with a high-temperature grade of PG 76 and 

low-temperature grade as shown on the plans in accordance with Section 300.2.10., “Performance-Graded 
Binders,” when PG binder is specified. 

 
2.3.2. Asphalt-Rubber (A-R) Binder. Provide A-R binder that meets the Type I or Type II requirements of 

Section 300.2.9., “Asphalt-Rubber Binders,” when A-R is specified unless otherwise shown on the plans. Use 
at least 15.0% by weight of Crumb Rubber Modifier (CRM) that meets the Grade B or Grade C requirements 
of Section 300.2.7., “Crumb Rubber Modifier,” unless otherwise shown on the plans. Provide the Engineer the 
A-R binder blend design with the mix design (JMF1) submittal. Provide the Engineer with documentation such 
as the bill of lading showing the quantity of CRM used in the project unless otherwise directed. 

 
2.4. Tack Coat. Furnish CSS-1H, SS-1H, EBL, or a PG binder with a minimum high-temperature grade of PG 58 

for tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Specialized tack coat 
materials listed on the Department’s Tracking Resistant Asphalt Interlayer (TRAIL) MPL may be allowed or 
required when shown on the plans. Do not dilute emulsified asphalts at the terminal, in the field, or at any 
other location before use. 

 
2.5. Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of 

additives used in the project unless otherwise directed. 

 
2.5.1. Fibers. Provide cellulose or mineral fibers when PG binder is specified. Do not use fibers when A-R binder is 

specified. Submit written certification to the Engineer that the fibers proposed for use meet the requirements 
of DMS-9204, “Fiber Additives for Bituminous Mixtures.” Fibers may be pre-blended into the binder at the 
asphalt supply terminal unless otherwise shown on the plans. 

 
2.5.2. Lime Mineral Filler. Add lime as mineral filler at a rate of 1.0% by weight of the total dry aggregate in 

accordance with Item 301, “Asphalt Antistripping Agents,” unless otherwise shown on the plans or waived by 
the Engineer based on Hamburg Wheel test results. Do not add lime directly into the mixing drum of any 
plant where lime is removed through the exhaust stream unless the plant has a baghouse or dust collection 
system that reintroduces the lime into the drum. 

 
2.5.3. Lime and Liquid Antistripping Agent. When lime or a liquid antistripping agent is used, add in accordance 

with Item 301, “Asphalt Antistripping Agents.” Do not add lime directly into the mixing drum of any plant 
where lime is removed through the exhaust stream unless the plant has a baghouse or dust collection system 
that reintroduces the lime into the drum. When the plans require lime to be added as an antistripping agent, 
lime added as mineral filler will count towards the total quantity of lime specified. 
 

2.5.4. Compaction Aid. Compaction aid is defined as a Department-approved chemical warm mix additive denoted 
as “chemical additive” on the Department’s materials producer list (MPL) that is used to facilitate mixing and 
compaction of HMA.  
 
Compaction aid is allowed for use on all projects. Compaction aid is required when shown on the plans or 
as required in Section 3079.4.7.1., “Weather Conditions.” 
 
Warm mix foaming processes, denoted as “foaming process” on the Department-approved MPL, may be 
used to facilitate mixing and compaction of HMA; however warm mix foaming processes are not defined 
as a Compaction aid. 

 
2.6. Recycled Materials. Recycled materials are not allowed for use. 
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3. EQUIPMENT 
 

Provide required or necessary equipment in accordance with Item 320, “Equipment for Asphalt Concrete 
Pavement.” When A-R binder is specified, equip the hot-mix plant with an in-line viscosity-measuring device 
located between the blending unit and the mixing drum. Provide a means to calibrate the asphalt mass flow 
meter on-site when a meter is used. 

 
 

4. CONSTRUCTION 
 

Produce, haul, place, and compact the specified paving mixture. In addition to tests required by the 
specification, Contractors may perform other QC tests as deemed necessary. At any time during the project, 
the Engineer may perform production and placement tests as deemed necessary in accordance with Item 5, 
“Control of the Work.” Schedule and participate in a mandatory pre-paving meeting with the Engineer on or 
before the first day of paving unless otherwise shown on the plans. 

 
4.1. Certification. Personnel certified by the Department-approved hot-mix asphalt certification program must 

conduct all mixture designs, sampling, and testing in accordance with Table 2. Supply the Engineer with a list 
of certified personnel and copies of their current certificates before beginning production and when personnel 
changes are made. Provide a mixture design developed and signed by a Level 2 certified specialist. Provide 
Level 1A certified specialists at the plant during production operations. Provide Level 1B certified specialists 
to conduct placement tests. Provide Level AGG101 certified specialists for aggregate testing. 
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Table 2 
Test Methods, Test Responsibility, and Minimum Certification Levels 

Test Description Test Method Contractor Engineer Level1 

1. Aggregate Testing 

 Sampling Tex-221-F ✓ ✓ 1A/AGG101 

 Dry sieve Tex-200-F, Part I ✓ ✓ 1A/AGG101 

 Washed sieve Tex-200-F, Part II ✓ ✓ 1A/AGG101 

 Deleterious material Tex-217-F, Parts I & III ✓ ✓ AGG101 

 Decantation Tex-217-F, Part II ✓ ✓ AGG101 

 Los Angeles abrasion Tex-410-A  ✓ Department 

 Magnesium sulfate soundness Tex-411-A  ✓ Department 

 Micro-Deval abrasion Tex-461-A  ✓ AGG101 

 Crushed face count Tex-460-A ✓ ✓ AGG101 

 Flat and elongated particles Tex-280-F ✓ ✓ AGG101 

2. Asphalt Binder & Tack Coat Sampling 

 Asphalt binder sampling Tex-500-C, Part II ✓ ✓ 1A/1B 

 Tack coat sampling Tex-500-C, Part III ✓ ✓ 1A/1B 

3. Mix Design & Verification 

 Design and JMF changes Tex-204-F ✓ ✓ 2 

 Mixing Tex-205-F ✓ ✓ 2 

 Molding (SGC) Tex-241-F ✓ ✓ 1A 

Laboratory-molded density Tex-207-F, Parts I, VI, & VIII ✓ ✓ 1A 

 Rice gravity Tex-227-F, Part II ✓ ✓ 1A 

 Ignition oven correction factors2 Tex-236-F, Part II ✓ ✓ 2 

 Drain-down Tex-235-F ✓ ✓ 1A 

 Hamburg Wheel test Tex-242-F ✓ ✓ 1A 

 Boil test4 Tex-530-C ✓ ✓ 1A 

 Cantabro loss Tex-245-F ✓ ✓ 1A 

4. Production Testing 

 Control charts Tex-233-F ✓ ✓ 1A 

 Mixture sampling Tex-222-F ✓ ✓ 1A/1B 

Gradation & asphalt binder     
content2 

Tex-236-F, Part I ✓ ✓ 1A 

 Moisture content Tex-212-F, Part II ✓ ✓ 1A/AGG101 

 Micro-Deval abrasion Tex-461-A  ✓ AGG101 

 Drain-down Tex-235-F ✓ ✓ 1A 

 Boil test4 Tex-530-C ✓ ✓ 1A 

 Abson recovery Tex-211-F  ✓ Department 

5. Placement Testing 

 Control charts Tex-233-F ✓ ✓ 1A 

 Ride quality measurement Tex-1001-S ✓ ✓ Note 3 

 Thermal profile Tex-244-F ✓ ✓ 1B 

 Water flow test Tex-246-F ✓ ✓ 1B 

 Shear bond strength test Tex-249-F  ✓ Department 

1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program. 
2. Refer to Section 3079.4.9.2.3., “Production Testing,” for exceptions to using an ignition oven. 
3. Profiler and operator are required to be certified at the Texas A&M Transportation Institute facility when Surface 

Test Type B is specified. 
4. When shown on the plans. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit205.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
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4.2. Reporting and Responsibilities. Use Department-provided templates to record and calculate all test data, 
including mixture design, production and placement tests, control charts, and thermal profiles. Obtain the 
current version of the templates at https://www.txdot.gov/inside-txdot/forms-publications/consultants-
contractors/forms/site-manager.html or from the Engineer. The Engineer and the Contractor will provide any 
available test results to the other party when requested. The maximum allowable time for the Contractor and 
Engineer to exchange test data is given in Table 3. The Engineer and the Contractor will immediately report to 
the other party any test result that requires suspension of production or placement or that fails to meet the 
specification requirements. Record and electronically submit all test results and pertinent information on 
Department-provided templates. 

 
Subsequent sublots placed after test results are available to the Contractor, which require suspension of 
operations, may be considered unauthorized work. Unauthorized work will be accepted or rejected at the 
discretion of the Engineer in accordance with Article 5.3., “Conformity with Plans, Specifications, and Special 
Provisions.” 

Table 3 
Reporting Schedule 

Description Reported By Reported To To Be Reported Within 
Production Quality Control 

 Gradation1 

Contractor Engineer 
1 working day of completion of 

the sublot 

 Asphalt binder content1 
 Laboratory-molded density1 
 Moisture content2 

  Drain-down1 

  Boil test4 
Production Quality Assurance 

 Gradation2  
 

 
Engineer 

 
 

 
Contractor 

 
 

1 working day of completion of 
the sublot 

 Asphalt binder content2 
 Laboratory-molded density2 
 Hamburg Wheel test3 
 Boil test4 
 Drain-down2 

 Binder tests3 
Placement Quality Control 

 Thermal profile1 
Contractor Engineer 1 working day of completion of 

the lot  Water flow1 
Placement Quality Assurance 

 Thermal profile2  
Engineer 

 
Contractor 1 working day of completion of 

the lot  Aging ratio3 
 Water flow2 
1. These tests are required on every sublot. 

2. To be performed at the frequency in accordance with Table 9 or as shown on the plans. 
3. To be reported as soon as the results become available. 
4. When shown on the plans 

 

Use the procedures described in Tex-233-F to plot the results of all production and placement testing, when 
directed. Update the control charts as soon as test results for each sublot become available. Make the 
control charts readily accessible at the field laboratory. The Engineer may suspend production for failure to 
update control charts. 

 
4.3. Quality Control Plan (QCP). Develop and follow the QCP in detail. Obtain approval for changes to the QCP 

made during the project. The Engineer may suspend operations if the Contractor fails to comply with the 
QCP. 

 
Submit a written QCP before the mandatory pre-paving meeting when directed. Receive approval of the QCP 
before pre-paving meeting. Include the following items in the QCP: 

 
4.3.1. Project Personnel. For project personnel, include: 

■ a list of individuals responsible for QC with authority to take corrective action; 

■ current contact information for each individual listed; and 

https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
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■ current copies of certification documents for individuals performing specified QC functions. 

 
4.3.2. Material Delivery and Storage. For material delivery and storage, include: 

■ the sequence of material processing, delivery, and minimum quantities to assure continuous plant 

operations; 

■ aggregate stockpiling procedures to avoid contamination and segregation; 

■ frequency, type, and timing of aggregate stockpile testing to assure conformance of material 

requirements before mixture production; and 

■ procedure for monitoring the quality and variability of asphalt binder. 

 
4.3.3. Production. For production, include: 

■ loader operation procedures to avoid contamination in cold bins; 

■ procedures for calibrating and controlling cold feeds; 

■ procedures to eliminate debris or oversized material; 

■ procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate, 

asphalt binder, lime, liquid antistrip, compaction aid, foaming process, fibers); 

■ procedures for reporting job control test results; and 

■ procedures to avoid segregation and drain-down in the silo. 

 
4.3.4. Loading and Transporting. For loading and transporting, include: 

■ type and application method for release agents; and 

■ truck loading procedures to avoid segregation. 

 
4.3.5. Placement and Compaction. For placement and compaction, include: 

■ proposed agenda for mandatory pre-paving meeting, including date and location; 

■ proposed paving plan (e.g., production rate, paving widths, joint offsets, and lift thicknesses); 

■ type and application method for release agents in the paver and on rollers, shovels, lutes, and other 

utensils; 

■ procedures for the transfer of mixture into the paver, while avoiding physical and thermal segregation and 

preventing material spillage; 

■ process to balance production, delivery, paving, and compaction to achieve continuous placement 

operations and good ride quality; 

■ paver operations (e.g., speed, operation of wings, height of mixture in auger chamber) to avoid 

physical and thermal segregation and other surface irregularities; and 

■ procedures to construct quality longitudinal and transverse joints. 

4.4. Mixture Design. 

4.4.1. Design Requirements. Use the PFC design procedure provided in Tex-204-F, unless otherwise shown on 
the plans. Design the mixture to meet the requirements in accordance with Tables 1, 4, 5, and 6. Use a 
Superpave Gyratory Compactor (SGC) at 50 gyrations as the design number of gyrations (Ndesign). 

 
The Engineer will provide the mixture design when shown on the plans. The Contractor may submit a new 
mixture design at any time during the project. The Engineer will verify and approve all mixture designs 
(JMF1) before the Contractor can begin production. 

 
Provide the Engineer with a mixture design report using the Department-provided template. Include the 
following items in the report: 

■ the combined aggregate gradation, source, specific gravity, and percent of each material used; 

■ results of all applicable tests; 

■ the mixing and molding temperatures; 

■ the signature of the Level 2 person or persons that performed the design; 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
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■ the date the mixture design was performed; and 

■ a unique identification number for the mixture design. 

 
Table 4 

Master Gradation Limits (% Passing by Weight or Volume) 

Sieve Size 

PG 76 Mixtures A-R Mixtures 

Test Procedure Fine 
(PFC-F) 

Coarse 
(PFC-C) 

Fine 
(PFCR-F) 

Coarse 
(PFCR-C) 

3/4″ – 100.01 100.01 100.01 

Tex-200-F 

1/2″ 100.01 80.0–100.0 95.0–100.0 80.0–100.0 

3/8″ 95.0–100.0 35.0–60.0 50.0–80.0 35.0–60.0 

#4 20.0–55.0 1.0–20.0 0.0–8.0 0.0–20.0 

#8 1.0–10.0 1.0–10.0 0.0–4.0 0.0–10.0 

#200 1.0–4.0 1.0–4.0 0.0–4.0 0.0–4.0 

1. Defined as maximum sieve size. No tolerance allowed. 

 

Table 5 
Mixture Design Properties 

Mix Property 

PG 76 Mixtures A-R Mixtures 

Test 
Procedure 

Fine  
(PFC-F) 

Requirements 

Coarse  
(PFC-C) 

Requirements 

Fine  
(PFCR-F) 

Requirements 

Coarse 
(PFCR-C) 

Requirements 

Design gyrations 
(Ndesign) 

50 50 50 50 Tex-241-F 

Lab-molded density, % 78.0 Max 82.0 Max 82.0 Max 82.0 Max Tex-207-F 

Asphalt Binder Content, 
% 

6.0–7.0 6.0–7.0 8.0–10.0 7.0–9.0 -- 

Hamburg Wheel test,1 
passes at 12.5 mm rut 
depth 

10,000 Min2 Note 3 Note 3 Note 3 Tex-242-F 

Drain-down, % 0.10 Max 0.10 Max 0.10 Max 0.10 Max Tex-235-F 

Fiber content,  
% by wt. of total PG 76 
mixture 

0.20–0.50 0.20–0.50 – – Calculated 

Lime content,  
% by wt. of total 
aggregate 

1.04 1.04 – – Calculated 

CRM content,  
% by wt. of A-R binder 

– – 15.0 Min 15.0 Min Calculated 

Boil test5 – – – – Tex-530-C 

Cantabro loss, % 20.0 Max 20.0 Max 20.0 Max 20.0 Max Tex-245-F 

1. Mold test specimens to Ndesign at the optimum asphalt binder content.  
2. May be decreased when shown on the plans. 
3. No specification value is required unless otherwise shown on the plans. 
4. Unless otherwise shown on the plans or waived by the Engineer based on Hamburg Wheel results. 
5. When shown on the plans. Used to establish baseline for comparison to production results. 

 

4.4.2. Job-Mix Formula Approval. The job-mix formula (JMF) is the combined aggregate gradation, Ndesign level, 
and target asphalt percentage used to establish target values for hot-mix production. JMF1 is the original 
laboratory mixture design used to produce the trial batch. When a compaction aid or foaming process is used, 
JMF1 may be designed and submitted to the Engineer without including the compaction aid or foaming 
process. When a compaction aid or foaming process is used, document the compaction aid or foaming 
process used and recommended rate on the JMF1 submittal. The Engineer and the Contractor will verify JMF1 
based on plant-produced mixture from the trial batch unless otherwise approved. The Engineer may accept an 
existing mixture design previously used on a Department project and may waive the trial batch to verify JMF1. 
The Department may require the Contractor to reimburse the Department for verification tests if more than two 
trial batches per design are required. 

 
4.4.2.1. Contractor’s Responsibilities. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
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4.4.2.1.1. Providing Gyratory Compactor. Furnish an SGC calibrated in accordance with Tex-241-F for molding 

production samples. Locate the SGC at the Engineer’s field laboratory or make the SGC available to the 
Engineer for use in molding production samples. 

 
4.4.2.1.2. Gyratory Compactor Correlation Factors. Use Tex-206-F, Part II, to perform a gyratory compactor 

correlation when the Engineer uses a different SGC. Apply the correlation factor to all subsequent production 
test results. 

 
4.4.2.1.3. Submitting JMF1. Furnish a mix design report (JMF1) with representative samples of all component 

materials and request approval to produce the trial batch. Provide an additional 25 lb. of the design mixture if 
opting to have the Department perform the Hamburg Wheel test on the laboratory mixture when required 
in accordance with Table 5, and request that the Department perform the test. 

 
4.4.2.1.4. Supplying Aggregates. Provide approximately 40 lb. of each aggregate stockpile unless otherwise directed. 

 
4.4.2.1.5. Supplying Asphalt. Provide at least 1 gal. of the asphalt material and enough quantities of any additives 

proposed for use. 

 
4.4.2.1.6. Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition 

oven in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. old. Note 
that the asphalt content correction factor takes into account the percent fibers in the mixture so that the fibers 
are excluded from the binder content determination. Provide the Engineer with split samples of the mixtures 
before the trial batch production, including all additives (except water), and blank samples used to determine 
the correction factors for the ignition oven used for quality assurance (QA) testing during production. 
Correction factors established from a previously approved mixture design may be used for the current 
mixture design if the mixture design and ignition oven are the same as previously used and the correction 
factors are not more than 12 mo. old, unless otherwise directed. 

 
4.4.2.1.7. Boil Test. When shown on the plans, perform the test and retain the tested sample from Tex-530-C until 

completion of the project or as directed. Use this sample for comparison purposes during production.  Add 
lime or liquid antistripping agent, as directed, if signs of stripping exist. 

 
4.4.2.1.8. Trial Batch Production. Provide a plant-produced trial batch upon receiving conditional approval of JMF1 

and authorization to produce a trial batch including the compaction aid or foaming process, if applicable, for 
verification testing of JMF1 and development of JMF2. Produce a trial batch mixture that meets the 
requirements in accordance with Table 6. The Engineer may accept test results from recent production of the 
same mixture instead of a new trial batch. 

 
4.4.2.1.9. Trial Batch Production Equipment. Use only equipment and materials proposed for use on the project to 

produce the trial batch. Provide documentation to verify the calibration or accuracy of the asphalt mass flow 
meter to measure the binder content. Verify that asphalt mass flow meter meets the requirements of 0.4% 
accuracy, when required, in accordance with Item 520, “Weighing and Measuring Equipment.” The Engineer 
may require that the accuracy of the mass flow meter be verified based on quantities used. 

4.4.2.1.10. Trial Batch Quantity. Produce enough quantity of the trial batch to ensure that the mixture meets the 
specification requirements. 

 
4.4.2.1.11. Number of Trial Batches. Produce trial batches as necessary to obtain a mixture that meets the 

specification requirements. 

 
4.4.2.1.12. Trial Batch Sampling. Obtain a representative sample of the trial batch and split it into three equal portions in 

accordance with Tex-222-F. Label these portions as “Contractor,” “Engineer,” and “Referee.” Deliver samples 
to the appropriate laboratory as directed. 

 
4.4.2.1.13. Trial Batch Testing. Test the trial batch to ensure the mixture produced using the proposed JMF1 meets the 

mixture requirements in accordance with Table 6. Ensure the trial batch mixture is also in compliance with the 
requirements in accordance with Table 5. Use a Department-approved laboratory listed on the MPL to perform 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
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the Hamburg Wheel test on the trial batch mixture or request that the Department perform the Hamburg 
Wheel test. Provide an additional 25 lb. of the trial batch mixture if opting to have the Department perform the 
Hamburg Wheel test, if applicable, and request that the Department perform the test. The Engineer will be 
allowed 10 working days to provide the Contractor with Hamburg Wheel test results on the trial batch. Provide 
the Engineer with a copy of the trial batch test results. 

 
4.4.2.1.14. Development of JMF2. Evaluate the trial batch test results, determine the target mixture proportions, and 

submit as JMF2 after the Engineer grants full approval of JMF1 based on results from the trial batch. The 
mixture produced using JMF2 must meet the requirements in accordance with Tables 4 and 5. Verify 
that JMF2 meets the operational tolerances in accordance with Table 6. 

 
4.4.2.1.15. Mixture Production. Use JMF2 to produce Lot 1 after receiving approval for JMF2. 

 
4.4.2.1.16. Development of JMF3. Evaluate the test results from Lot 1, determine the optimum mixture proportions, and 

submit as JMF3 for use in Lot 2. 

 
4.4.2.1.17. JMF Adjustments. If JMF adjustments are necessary to achieve the specified requirements, make the 

adjustments before beginning a new lot. The adjusted JMF must: 

■ be provided to the Engineer in writing before the start of a new lot; 

■ be numbered in sequence to the previous JMF; 

■ meet the master gradation limits in accordance with Table 4; and 

■ be within the operational tolerances of JMF2 in accordance with Table 6. 

4.4.2.1.18. Requesting Referee Testing. Use referee testing, if needed, in accordance with Section 3079.4.9.1., 
“Referee Testing,” to resolve testing differences with the Engineer. 

 
Table 6 

Operational Tolerances 

Test 
Description 

Test 
Method 

Allowable Difference 
between JMF2 and 

JMF1 Target1 

Allowable 
Difference from 
Current JMF and 

JMF22 

Allowable Difference 
between 

Contractor and 
Engineer3 

Individual % retained for sieve 
sized larger than #200 

Tex-200-F 

Must be Within Master 
Grading Limits in 
accordance with  

Table 4 

±3.04 
±5.04 

% passing the #200 sieve ±2.04 

Laboratory-molded density, % Tex-207-F, Part VIII ±1.0 ±1.0 ±1.0 

Asphalt binder content, % Tex-236-F, Part I5 ±0.36,7 ±0.34,6,7 ±0.36,7 

Drain-down, % Tex-235-F Note 8 Note 8 N/A 

Boil test Tex-530-C Note 9 Note 9 N/A 

1. JMF1 is the approved laboratory mixture design used for producing the trial batch. JMF2 is the approved 
mixture design developed from the trial batch used to produce Lot 1. 

2. Current JMF is JMF3 or higher. JMF3 is the approved mixture design used to produce Lot 2. 
3. Contractor may request referee testing only when values exceed these tolerances. 
4. Only applies to mixture produced for Lot 1 and higher. Aggregate gradation is not allowed to be outside the limits 

shown in Table 4. 
5. Ensure the binder content determination excludes fibers. 
6. May be obtained from asphalt mass flow meter readouts as determined by the Engineer. 
7. Binder content is not allowed to be outside the limits in accordance with Table 5. 
8. Verify that Table 5 requirements are met. 
9. When shown on the plans. 

 

4.4.2.2. Engineer’s Responsibilities. 

 
4.4.2.2.1. Superpave Gyratory Compactor. The Engineer will use a Department SGC calibrated in 

accordance with Tex-241-F to mold samples for laboratory mixture design verification. For molding 
trial batch and production specimens, the Engineer will use the Contractor-provided SGC at the 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
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field laboratory or provide and use a Department SGC at an alternate location. 

 
4.4.2.2.2. Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 

conformance of the following information within two working days of receipt: 

■ the Contractor’s mix design report (JMF1); 

■ the Contractor-provided Hamburg Wheel test results; 

■ all required materials including aggregates, asphalt, and additives; and 

■ the mixture specifications. 
 

The Engineer will grant the Contractor conditional approval of JMF1 if the information provided on the paper 
copy of JMF1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor 
does not provide Hamburg Wheel test with laboratory mixture design, 10 working days are allowed for 
conditional approval of JMF1. The Engineer will base full approval of JMF1 on the test results on mixture from 
the trial batch. 

 
Unless waived, the Engineer will determine the Micro-Deval abrasion loss in accordance with 
Section 3079.2.1.1.2., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after two 
working days, conditional approval of JMF1 will still be granted within two working days of receiving 
JMF1. When the Engineer’s test results become available, they will be used for specification 
compliance. 

 
The Contractor is authorized to produce a trial batch after the Engineer grants conditional approval of JMF1. 

4.4.2.2.3. Hamburg Wheel Testing. At the Contractor’s request, the Department will perform the Hamburg 
Wheel test on the laboratory mixture in accordance with Tex-242-F to verify compliance with the 
Hamburg Wheel test requirement in accordance with Table 5. The Engineer will be allowed 10 
working days to provide the Contractor with Hamburg Wheel test results on the laboratory 
mixture design. 

4.4.2.2.4. Ignition Oven Correction Factors. The Engineer will use the split samples provided by the 
Contractor to determine the aggregate and asphalt correction factors for the ignition oven used for 
QA testing during production in accordance with Tex-236-F, Part II. Provide correction factors 
that are not more than 12 mo. old. The Engineer will verify that the asphalt content correction 
factor takes into account the percent fibers in the mixture so that the fibers are excluded from the 
binder content determination. 

4.4.2.2.5. Testing the Trial Batch. Within one full working day, the Engineer will sample and test the trial batch to 
ensure that the mixture meets the requirements in accordance with Table 6. If the Contractor requests the 
option to have the Department perform the Hamburg Wheel test on the trial batch mixture, the Engineer will 
mold samples in accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement 
in accordance with Table 5. 

The Engineer will have the option to perform Tex-530-C on the trial batch when shown on the plans. These results 
may be retained and used for comparison purposes during production. 

4.4.2.2.6. Full Approval of JMF1. The Engineer will grant full approval of JMF1 and authorize the Contractor to 
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirements in 
accordance with Table 5. 

The Engineer will notify the Contractor that an additional trial batch is required if the trial batch does not meet 
these requirements. 

4.4.2.2.7. Approval of JMF2. The Engineer will approve JMF2 within one working day if the mixture meets the 
requirements in accordance with Tables 4, 5, and 6.  

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
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4.4.2.2.8. Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 
(using JMF2). 

4.4.2.2.9. Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 
they meet the master grading limits in accordance with Table 4, the asphalt binder content in accordance with 
Table 5, and are within the operational tolerances of JMF2 in accordance with Table 6. 

4.4.2.2.10. Binder Content Adjustments. For JMF2 and above, the Engineer may require the Contractor to adjust the 
target binder content by no more than 0.3% from the current JMF. 

4.5. Production Operations. Perform a new trial batch when the plant or plant location is changed. Take 
corrective action and receive approval to proceed after any production suspension for noncompliance to the 
specification.  

4.5.1. Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in 
Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. Provide the 
Engineer with daily records of asphalt binder and hot-mix asphalt discharge temperatures (in legible and 
discernible increments) in accordance with Item 320, “Equipment for Asphalt Concrete Pavement,” unless 
otherwise directed. Do not store mixture for a period long enough to affect the quality of the mixture, nor in 
any case longer than 12 hr. unless otherwise approved. 

4.5.2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 
the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed the maximum production temperatures in accordance with Table 7. The 
Department will not pay for or allow placement of any mixture produced above the maximum production 
temperatures in accordance with Table 7. 

Table 7 
Maximum Production Temperature 

High-Temperature Binder Grade1 Maximum Production Temperature 

PG 76 345˚F 
A-R Binder 345˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture. 

 
Control the mixing time and temperature so that substantially all moisture is removed from the mixture before 
discharging from the plant. Determine the moisture content, if requested, by oven-drying in accordance with 
Tex-212-F, Part II, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the 
sample immediately after discharging the mixture into the truck and perform the test promptly. 

 
4.6. Hauling Operations. Clean all truck beds before use to ensure that mixture is not contaminated. Use a 

release agent, when necessary, shown on the Department’s MPL to coat the inside bed of the truck. Do 
not use diesel or any release agent not shown on the Department’s MPL. 

 
Use equipment for hauling as defined in Section 3079.4.7.3.3., “Hauling Equipment.” Use other hauling 
equipment only when allowed. 

 
4.7. Placement Operations. Collect haul tickets from each load of mixture delivered to the project and provide the 

Department’s copy to the Engineer approximately every hour or as directed. Use a hand-held thermal camera 
or infrared thermometer, when a thermal imaging system is not used, to measure and record the internal 
temperature of the mixture as discharged from the truck or Material Transfer Device (MTD) before or as the 
mix enters the paver and an approximate station number or GPS coordinates on each ticket. Calculate the 
daily yield and cumulative yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend production if the Contractor 
fails to produce and provide haul tickets and yield calculations by the end of paving operations for each day. 

 
Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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pavement edges. Place the mixture to meet the typical section requirements and produce a smooth, finished 
surface with a uniform appearance and texture. Offset longitudinal joints of successive courses of hot-mix by 
at least 6 in. Place mixture so that longitudinal joints on the surface course coincide within 6-in. of lane lines 
and are not placed in the wheel path, or as directed. Ensure that all finished surfaces will drain properly. 

 
4.7.1. Weather Conditions. 

 
4.7.1.1. When Using a Thermal Imaging System. The Contractor may pave any time the roadway is dry and the 

roadway surface temperature is at least 60°F unless otherwise approved or as shown on the plans; however, 
the Engineer may restrict the Contractor from paving if the ambient temperature is likely to drop below 32°F 
within 12 hr. of paving. Place mixtures when weather conditions and moisture conditions of the roadway surface 
are suitable as determined by the Engineer. Provide output data from the thermal imaging system to 
demonstrate to the Engineer that no recurring severe thermal segregation exists in accordance with Section 
3079.4.7.3.1.2., “Thermal Imaging System.” 
 
Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to 
facilitate compaction when the air temperature is 70°F and falling. 

 
4.7.1.1.1. When Not Using a Thermal Imaging System. When using a thermal camera instead of the thermal imaging 

system, place mixture when the roadway surface temperature is at or above 70°F unless otherwise approved 
or as shown on the plans. Measure the roadway surface temperature with a hand-held thermal camera or 
infrared thermometer. Place mixtures only when weather conditions and moisture conditions of the roadway 
surface are suitable as determined by the Engineer. The Engineer may restrict the Contractor from paving if 
the air temperature is 60°F and falling. 

 
Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to 
facilitate compaction when the air temperature is 70°F and falling. 

 
4.7.2. Tack Coat.  

 
4.7.2.1. Application. Clean the surface before placing the tack coat. The Engineer will set the rate between 0.04 and 

0.10 gal. of residual asphalt per square yard of surface area. Apply a uniform tack coat at the specified rate 
unless otherwise directed. Apply the tack coat in a uniform manner to avoid streaks and other irregular 
patterns. Apply adequate overlap of the tack coat in the longitudinal direction during the placement of the 
mat to ensure bond of adjacent PFC mats, unless otherwise directed. Unless otherwise directed, avoid 
tacking the vertical faces of adjacent PFC mats in the longitudinal direction to avoid restricting lateral drainage. 
Apply tack coat to all transverse joints. Allow adequate time for emulsion to break completely before placing 
any material. Do not dilute emulsified asphalts at the terminal, in the field, or at any other location before use. 
 

4.7.2.2. Sampling. The Engineer will obtain at least one sample of the tack coat binder per project in accordance with 
Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and Emulsions.” The 
Engineer will notify the Contractor when the sampling will occur and will witness the collection of the sample 
from the asphalt distributor immediately before use. Label the can with the corresponding lot and sublot 
numbers, producer, producer facility, grade, district, date sampled, and project information including highway 
and CSJ. For emulsions, the Engineer may test as often as necessary to ensure the residual of the emulsion is 
greater than or equal to the specification requirement in Item 300, “Asphalts, Oils, and Emulsions.” 
 

4.7.3. Lay-Down Operations. Use the placement temperature in accordance with Table 8 to establish the minimum 
placement temperature of the mixture delivered to the paving operation. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
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Table 8 

Minimum Mixture Placement Temperature 

High-Temperature Binder Grade1 
Minimum Placement Temperature  

(Before Entering Paving Operation)2,3 

PG 76 280˚F 
A-R Binder 280˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture.   

2. The mixture temperature must be measured using a hand-held thermal camera or infrared thermometer nearest to the 
point of entry of the paving operation.  

3. Minimum placement temperatures may be reduced 10°F if using a compaction aid. 

 
4.7.3.1. Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 

thermal profile in accordance with Tex-244-F. Thermal profiles are not applicable in areas described in 
Section 3079.4.9.3.2., “Miscellaneous Areas.” 

 
4.7.3.1.1. Thermal Segregation. 

 
4.7.3.1.1.1.  Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F. 

 
4.7.3.1.1.2.  Severe. Any areas that have a temperature differential greater than 50°F.  

 
4.7.3.1.2.  Thermal Imaging System. Review the output results when a thermal imaging system is used, and provide 

 the report described in Tex-244-F to the Engineer daily. Modify the paving process as necessary to eliminate 
 any recurring (moderate or severe) thermal segregation identified by the thermal imaging system..  

 
The Engineer may suspend subsequent paving operations if the Contractor cannot successfully modify the 
paving process to eliminate recurring severe or moderate thermal segregation.  
 
Provide the Engineer with electronic copies of all daily data files that can be used with the thermal imaging 
system software to generate temperature profile plots daily or as requested by the Engineer. 

 
4.7.3.1.2.1.  Thermal Camera. When using a thermal camera instead of the thermal imaging system, take immediate corrective 

 action to eliminate recurring moderate thermal segregation when a hand-held thermal camera is used. Provide 
 the Engineer with the thermal profile of every sublot within one working day of the completion of each lot. 
 When requested by the Engineer, provide the electronic files generated using the thermal camera. Report the 
 results of each thermal profile in accordance with Section 3079.4.2., “Reporting and Responsibilities.” The 
 Engineer will use a hand-held thermal camera to obtain a thermal profile at least once per project. Suspend 
 operations and take immediate corrective action to eliminate severe thermal segregation unless otherwise 
 directed. Resume operations when the Engineer determines that subsequent production will meet the 
 requirements of this Section. 

 
4.7.3.2.  Windrow Operations. Operate windrow pickup equipment so that when hot-mix is placed in windrows, 

 substantially all the mixture deposited on the roadbed is picked up and loaded into the paver. 

 
4.7.3.3.  Hauling Equipment. Use belly dumps, live bottom, or end dump trucks to haul and transfer mixture; however, 

 with exception of paving miscellaneous areas, end dump trucks are only allowed when used in conjunction 
 with an MTD with remixing capability or when a thermal imaging system is used unless otherwise allowed. 

 
4.7.3.4.  Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 

 5 min. The Engineer may evaluate the suspect area in accordance with Section 3079.4.9.3.3., “Recovered 
 Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
 paver is stopped. 

 
4.8.  Compaction. Roll the freshly placed PFC with as many steel-wheeled rollers as necessary, operated in 

 static mode, to seat the mixture without excessive breakage of the aggregate and to provide a smooth 
 surface and uniform texture. Do not use pneumatic rollers. Moisten the roller drums thoroughly with a soap 
 and water solution to prevent adhesion. Use only water or an approved release agent on rollers, tamps, and 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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 other compaction equipment unless otherwise directed. 

 

Use Tex-246-F to test and verify that the compacted mixture has adequate permeability. Measure the water flow 
once per sublot at locations directed by the Engineer. The water flow rate must be less than 20 sec. Investigate the 
cause of the water flow rate test failures and take corrective actions during production and placement to ensure 
the water flow rate is less than 20 sec. Suspend production if two consecutive water flow rate tests fail unless 
otherwise approved. Resume production after the Engineer approves changes to production or placement 
methods.  
 
Complete all compaction operations before the pavement temperature drops below 180°F unless otherwise 
allowed. The Engineer may allow compaction with a light finish roller operated in static mode for pavement 
temperatures below 180°F. 

 
Allow the compacted pavement to cool to 160°F or lower before opening to traffic unless otherwise directed. 
Sprinkle the finished mat with water or limewater, when directed, to expedite opening the roadway to traffic. 

 
4.9.  Acceptance Plan. Sample and test the hot-mix on a lot and sublot basis. 

 
4.9.3.  Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request 

 referee testing if the differences between Contractor and Engineer test results exceed the operational 
 tolerances in accordance with Table 6 and the differences cannot be resolved. The Contractor may also 
 request referee testing if the Engineer’s test results require suspension of production and the Contractor’s 
 test results are within specification limits. Make the request within five working days after receiving test 
 results and cores from the Engineer. Referee tests will be performed only on the sublot in question and only 
 for the particular tests in question. Allow 10 working days from the time the referee laboratory receives the 
 samples for test results to be reported. The Department may require the Contractor to reimburse the 
 Department for referee tests if more than three referee tests per project are required and the Engineer’s test 
 results are closer to the referee test results than the Contractor’s test results. 

 
4.9.4.  Production Acceptance. 

 
4.9.4.1.  Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1 is 1,000 ton; 

 however, when requested by the Contractor, the Engineer may increase the quantity for Lot 1 to no more than 
 2,000 ton. The Engineer will select subsequent lot sizes based on the anticipated daily production such that 
 approximately three to four sublots are produced each day. The lot size will be between 1,000 ton and 

4,000 ton. The Engineer may change the lot size before the Contractor begins any lot. 
 

4.9.4.1.1.  Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of production 
 or in other circumstances deemed appropriate, the Engineer may close the lot. Close all lots within five 
 working days unless otherwise allowed. 

 
4.9.4.2.  Production Sampling. 

 
4.9.4.2.1.  Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 

 sampler will split each sample into three equal portions in accordance with Tex-200-F and label these portions 
 as “Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample splitting and take 
 immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will maintain the 
 custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is completed. 

 
4.9.4.2.1.1.  Random Sample. At the beginning of the project, the Engineer will select random numbers for all production 

 sublots. Determine sample locations in accordance with Tex-225-F. Take one sample for each sublot at the 
 randomly selected location. The Engineer will perform or witness the sampling of production sublots. 

 
4.9.4.2.1.2.  Blind Sample. For one sublot per lot, the Engineer will obtain and test a “blind” sample instead of the random 

 sample collected by the Contractor. Test either the “blind” or the random sample; however, referee testing (if 
 applicable) will be based on a comparison of results from the “blind” sample. The location of the Engineer’s 
 “blind” sample will not be disclosed to the Contractor. The Engineer’s “blind” sample may be randomly 
 selected in accordance with Tex-225-F for any sublot or selected at the discretion of the Engineer. The 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
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 Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer. 

 
4.9.4.2.2.  Informational Shear Bond Strength Testing. Select one random sublot from Lot 2 or higher for shear bond 

 strength testing. Obtain full depth cores in accordance with Tex-249-F. Label the cores with the Control 
 Section Job (CSJ), producer of the tack coat, mix type, shot rate, lot, and sublot number and provide to the 
 Engineer. The Engineer will ship the cores to the Materials and Tests Division or district laboratory for shear 
 bond strength testing. Results from these tests will not be used for specification compliance. 

 
4.9.4.2.3.  Informational Hamburg and Overlay Testing. Select one random sublot from Lot 2 or higher for Hamburg 

 and Overlay testing during the first week of production. Obtain and provide the Engineer with approximately 
 90 lb. of mixture, sampled in accordance with Tex-222-F, in sealed containers, boxes, or bags labeled with 
 the Control-Section-Job (CSJ), mixture type, lot, and sublot number. The Engineer will ship the mixture to the 
 Materials and Tests Division for Hamburg and Overlay testing. Results from these tests will not be used for 
 specification compliance. 

 
4.9.4.2.4.  Asphalt Binder Sampling. Obtain a 1 qt. (1 gal. for A-R binder) sample of the asphalt binder witness by the 

 Engineer for each lot of mixture produced. The Contractor will notify the Engineer when the sampling will occur. 
 Obtain the sample at approximately the same time the mixture random sample is obtained. Sample from a 
 port located immediately upstream from the mixing drum or pug mill and upstream from the introduction of any 
 additives in accordance with Tex-500-C, Part II. Label the can with the corresponding lot and sublot numbers, 
 producer, producer facility, grade, district, date sampled, and project information including highway and CSJ. 
 The Engineer will retain these samples for one year. The Engineer may also obtain independent samples. If 
 obtaining an independent asphalt binder sample and upon request of the Contractor, the Engineer will split a 
 sample of the asphalt binder with the Contractor 

 
At least once per project, the Engineer will collect split samples of each binder grade and source used. 
The Engineer will submit one split sample to the Materials and Tests Division to verify compliance with 
Item 300, “Asphalts, Oils, and Emulsions” and will retain the other split sample for one year. 
 

4.9.4.3.  Production Testing. The Contractor and Engineer must perform production tests in accordance with Table 9. 
 The Contractor has the option to verify the Engineer’s test results on split samples provided by the Engineer. 
 Determine compliance with operational tolerances in accordance with Table 6 for all sublots. 

 
At any time during production, the Engineer may require the Contractor to verify the following based on 
quantities used: 

▪ lime content (within ±0.1% of JMF), when PG binder is specified; 

▪ fiber content (within ±0.03% of JMF), when PG binder is specified; and 

▪ CRM content (within ±1.5% of JMF), when A-R binder is specified. 

 
Maintain the in-line measuring device when A-R binder is specified to verify the A-R binder viscosity between 
2,500 and 4,000 centipoise at 350°F unless otherwise approved. Record A-R binder viscosity at least once 
per hour and provide the Engineer with a daily summary unless otherwise directed. 

 
If the aggregate mineralogy is such that Tex-236-F, Part I does not yield reliable results, the Engineer may 
allow alternate methods for determining the asphalt content and aggregate gradation. The Engineer will 
require the Contractor to provide evidence that results from Tex-236-F, Part I are not reliable before permitting 
an alternate method unless otherwise allowed. Use the applicable test procedure as directed if an alternate 
test method is allowed. 

 
 

 

 

 

 

 

 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit249.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
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Table 9 

Production and Placement Testing Frequency 

Description Test Method 
Minimum Contractor 
Testing Frequency 

Minimum Engineer Testing 
Frequency 

Individual % retained for 
sieve sized larger than 
#200 Tex-200-F 1 per sublot 1 per 12 sublots 

% passing the #200 
sieve 

Laboratory-molded 
density, % 

Tex-207-F, Part VIII 1 per sublot 1 per lot 

Asphalt binder content1, 
% Tex-236-F, Part I2 1 per sublot 1 per lot 

Drain-down, % Tex-235-F 1 per sublot 1 per 12 sublots 

Boil test3 Tex-530-C 1 per project 1 per project 

Moisture content Tex-212-F, Part II When directed 1 per project 

Cantabro loss, % Tex-245-F 

1 per project 

(sample only) 

 

1 per project 

Overlay test Tex-248-F 

1 per project 

(sample only) 

 

1 per project4,9 

Hamburg Wheel test Tex-242-F 

1 per project 

(sample only) 

 

1 per project4,9 

Water flow test Tex-246-F 1 per sublot 1 per project 

Asphalt binder sampling Tex-500-C, Part II 
1 per lot 

(sample only)5 
1 per project 

Tack coat sampling and 
testing 

Tex-500-C, Part III N/A 1 per project 

Thermal profile Tex-244-F 1 per sublot,6,7,8 1 per project7 

1. May be obtained from t mass flow meter readouts as determined by the Engineer. 

2. Ensure the binder content determination excludes fibers. 

3. When shown on the plans.  

4. Testing performed by the Materials and Tests Division on sample obtained from Lot 2 or higher. 

5. Obtain samples witness by the Engineer. The Engineer will retain these samples for one year. 

6. To be performed in the presence of the Engineer when using the thermal camera, unless otherwise approved. 

7. Not required when a thermal imaging system is used. 

8. When using the thermal imaging system, the test report must include the temperature measurements taken in 

accordance with Tex-244-F.  

9. Testing performed by the Materials and Tests Division for informational purposes only. 

 
4.9.4.4.  Operational Tolerances. Control the production process within the operational tolerances in accordance with 

 Table 6. Suspend production and placement operations when production or placement test results exceed 
 the tolerances in accordance with Table 6 unless otherwise allowed. When production is suspended, the 
 Engineer will allow production to resume when test results or other information indicates the next mixture 
 produced will be within the operational tolerances. 

 
4.9.4.5.  Individual Loads of Hot-Mix. The Engineer can reject individual truckloads of hot-mix. When a load of 

 hot-mix is rejected for reasons other than temperature, contamination, or excessive uncoated particles, the 
 Contractor may request that the rejected load be tested. Make this request within 4 hr. of rejection. The 
 Engineer will sample and test the mixture. If test results are within the operational tolerances in accordance 
 with Table 6, payment will be made for the load. If test results are not within operational tolerances, no 
 payment will be made for the load. 

 
4.9.5.  Placement Acceptance. 

 
4.9.5.1.  Placement Lot. A placement lot consists of four placement sublots. A placement sublot consists of the area 

 placed during a production sublot. 

 
4.9.5.2.  Miscellaneous Areas. Miscellaneous areas include areas that typically involve significant handwork or 

 discontinuous paving operations such as driveways, mailbox turnouts, crossovers, gores, spot level-up 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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 areas, and other similar areas. The specified layer thickness is based on the rate of 90 lb. per square yard 
 for each inch of pavement unless another rate is shown on the plans. Miscellaneous areas are not subject to 
 thermal profiles testing. 

 
4.9.5.3.  Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take production samples or 

 cores from suspect areas of the project to determine recovered asphalt properties. Asphalt binders with an 
 aging ratio greater than 3.5 do not meet the requirements for recovered asphalt properties and may be 
 deemed defective when tested and evaluated by the Materials and Tests Division. The aging ratio is the DSR 
 value of the extracted binder divided by the DSR value of the original unaged binder. Obtain DSR values in 
 accordance with AASHTO T 315 at the specified high temperature performance grade of the asphalt. The 
 Engineer may require removal and replacement of the defective material at the Contractor’s expense. The 
 asphalt binder will be recovered for testing from production samples or cores in accordance with Tex-211-F. 

 

4.9.5.4.  Irregularities. Identify and correct irregularities, including segregation, rutting, raveling, flushing, fat spots, 
 mat slippage, irregular color, irregular texture, roller marks, tears, gouges, streaks, uncoated aggregate 
 particles, or broken aggregate particles. The Engineer may also identify irregularities, and in such cases, the 
 Engineer will promptly notify the Contractor. If the Engineer determines that the irregularity will adversely 
 affect pavement performance, the Engineer may require the Contractor to remove and replace (at the 
 Contractor’s expense) areas of the pavement that contain irregularities. The Engineer may also require the 
 Contractor to remove and replace (at the Contractor’s expense) areas where the mixture does not bond to 
 the existing pavement.  

 

If irregularities are detected, the Engineer may require the Contractor to immediately suspend operations or 
may allow the Contractor to continue operations for no more than one day while the Contractor is taking 
appropriate corrective action. 

 
4.9.6. Exempt Production. When the anticipated daily production is less than 100 ton, all QC and QA 

sampling and testing are waived. The Engineer may deem the mixture as exempt production for the 
following conditions: 

■ anticipated daily production is more than 100 ton but less than 250 ton; 

■ total production for the project is less than 2,500 ton; 

■ when mutually agreed between the Engineer and the Contractor; or 

■ when shown on the plans. 

 
For exempt production, the Contractor is relieved of all production and placement sampling and testing 
requirements. All other specification requirements apply, and the Engineer will perform acceptance tests for 
production and placement in accordance with Table 9. 

For exempt production: 

■ produce, haul, place, and compact the mixture as directed by the Engineer; and 

■ control mixture production to yield a laboratory-molded density that is within ±1.0% of the target density 

as tested by the Engineer. 

 
4.9.7. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 

unless otherwise shown on the plans. 

 
 

5. MEASUREMENT 
 

5.1. PFC Hot-Mix Asphalt. Permeable friction course (PFC) hot-mix will be measured by the ton of composite 
mixture which includes asphalt, aggregate, and additives. Measure the weight on scales in accordance 
with Item 520, “Weighing and Measuring Equipment. 
 

5.2. Tack Coat. Tack coat will be measured at the applied temperature by strapping the tank before and after 
road application and determining the net volume in gallons from the calibrated distributor. The Engineer will 
witness all strapping operations for volume determination. All tack, including emulsions, will be measured 
by the gallon applied. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
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The Engineer may allow the use of a metering device to determine asphalt volume used and application 
rate if the device is accurate to within 1.5% of the strapped volume. 

 
 

6. PAYMENT 
 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3079.5.1., “PFC Hot-Mix Asphalt,” will be paid for at the unit bid price for “Permeable friction course 
Hot Mix Asphalt” of the mixture type, SAC, and binder specified. These prices are full compensation for 
surface preparation, materials, placement, equipment, labor, tools, and incidentals. 

 
The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3079.5.2., “Tack Coat,” will be paid for at the unit bid price for “Tack Coat” of the tack coat provided. 
These prices are full compensation for materials, placement, equipment, labor, tools, and incidentals. 
 
Trial batches will not be paid for unless they are included in pavement work approved by the Department. 

 
Payment adjustment for ride quality will be determined in accordance with Item 585, “Ride Quality for 
Pavement Surfaces.” 
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Special Specification 3080 

Stone-Matrix Asphalt 
 

 

1. DESCRIPTION 
 

Construct a hot-mix asphalt (HMA) pavement layer composed of compacted stone-matrix asphalt (SMA) or 
stone-matrix asphalt rubber (SMAR) mixture of aggregate, asphalt binder, and additives mixed hot in a 
mixing plant. Payment adjustments will apply to HMA placed under this specification unless the HMA is 
deemed exempt in accordance with Section 3080.4.9.4., “Exempt Production.” 

 
 

2. MATERIALS 

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. 

Notify the Engineer of all material sources and before changing any material source or formulation. The 
Engineer will verify that the specification requirements are met when the Contractor makes a source or 
formulation change, and may require a new laboratory mixture design, trial batch, or both. The Engineer may 
sample and test project materials at any time during the project to verify specification compliance in 
accordance with Item 6, “Control of Materials.” 

2.1. Aggregate. Furnish aggregates from sources that conform to the requirements in accordance with Table 1 
and as specified in this Section. Aggregate requirements in this Section, including those shown in Table 1, 
may be modified or eliminated when shown on the plans. Additional aggregate requirements may be specified 
when shown on the plans. Provide aggregate stockpiles that meet the definitions in this Section for coarse, 
intermediate, or fine aggregate. Aggregate from reclaimed asphalt pavement (RAP) is not required to meet 
Table 1 requirements unless otherwise shown on the plans. Supply aggregates that meet the definitions in 
Tex-100-E for crushed gravel or crushed stone. The Engineer will designate the plant or the quarry as the 
sampling location. Provide samples from materials produced for the project. The Engineer will establish the 
Surface Aggregate Classification (SAC) and perform Los Angeles abrasion, magnesium sulfate soundness, 
and Micro-Deval tests. Perform all other aggregate quality tests in accordance with Table 1. Document all 
test results on the mixture design report. The Engineer may perform tests on independent or split samples to 
verify Contractor test results. Stockpile aggregates for each source and type separately. Determine 
aggregate gradations for mixture design and production testing based on the washed sieve analysis given in 
Tex-200-F, Part II. 

2.1.1. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% material passing the No. 8 
sieve. Aggregates from sources listed in the Department’s Bituminous Rated Source Quality Catalog 
(BRSQC) are preapproved for use. Use only the rated values for hot-mix listed in the BRSQC. Rated values 
for surface treatment (ST) do not apply to coarse aggregate sources used in hot-mix asphalt. 

For sources not listed on the Department’s BRSQC: 
■ build an individual stockpile for each material; 
■ request the Department test the stockpile for specification compliance;  
■ approved only when tested by the Engineer; 
■ once approved, do not add material to the stockpile unless otherwise approved; and 
■ allow 30 calendar days for the Engineer to sample, test, and report results. 

Provide coarse aggregate with at least the minimum SAC shown on the plans. SAC requirements only apply 
to aggregates used on the surface of travel lanes, unless otherwise shown on the plans. SAC requirements 
apply to aggregates used on surfaces other than travel lanes when shown on the plans. The SAC for 
sources on the Department’s Aggregate Quality Monitoring Program (AQMP) (Tex-499-A) is listed in the 
BRSQC. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
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2.1.1.1. Blending Class A and Class B Aggregates. Class B aggregate meeting all other requirements in 
accordance with Table 1 may be blended with a Class A aggregate to meet requirements for Class A 
materials. When blending Class A and B aggregates to meet a Class A requirement, ensure that at least 50% 
by weight, or volume if required, of all the aggregates used in the mixture design retained on the No. 4 
sieve comes from the Class A aggregate source, unless otherwise shown on the plans. Blend by volume if 
the bulk specific gravities of the Class A and B aggregates differ by more than 0.300. Coarse aggregate from 
RAP and Recycled Asphalt Shingles (RAS) will be considered as Class B aggregate for blending purposes. 
Class B aggregate may be disallowed when shown on the plans. 

The Engineer may perform tests at any time during production, when the Contractor blends Class A and B 
aggregates to meet a Class A requirement, to ensure that at least 50% by weight, or volume if required, of the 
material retained on the No. 4 sieve comes from the Class A aggregate source. The Engineer will use the 
Department’s mix design template, when electing to verify conformance, to calculate the percent of Class A 
aggregate retained on the No. 4 sieve by inputting the bin percentages shown from readouts in the control 
room at the time of production and stockpile gradations measured at the time of production. The Engineer may 
determine the gradations based on either washed or dry sieve analysis from samples obtained from individual 
aggregate cold feed bins or aggregate stockpiles. The Engineer may perform spot checks using the 
gradations supplied by the Contractor on the mixture design report as an input for the template; however, a 
failing spot check will require confirmation with a stockpile gradation determined by the Engineer. 

2.1.1.2. Micro-Deval Abrasion. The Engineer will perform a minimum of one Micro-Deval abrasion test in accordance 
with Tex-461-A for each coarse aggregate source used in the mixture design that has a Rated Source 
Soundness Magnesium (RSSM) loss value greater than 15 as listed in the BRSQC, unless otherwise directed. 
The Engineer will perform testing before the start of production and may perform additional testing at any time 
during production. The Engineer may obtain the coarse aggregate samples from each coarse aggregate 
source or may require the Contractor to obtain the samples. The Engineer may waive all Micro-Deval testing 
based on a satisfactory test history of the same aggregate source. 

The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when 
tested, using the following formula: 

Mgest. = (RSSM)(MDact./RSMD) 

where: 

Mgest. = magnesium sulfate soundness loss  
RSSM = Rated Source Soundness Magnesium 

MDact. = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate 
soundness loss specified, the coarse aggregate source will not be allowed for use unless otherwise 
approved. The Engineer will consult the Soils and Aggregates Section of the Materials and Tests Division and 
additional testing may be required before granting approval. 

2.1.2. Intermediate Aggregate. Aggregates not meeting the definition of coarse or fine aggregate will be defined as 
intermediate aggregate. Supply intermediate aggregates, when used that are free from organic impurities. The 
Engineer may test the intermediate aggregate in accordance with Tex-408-A to verify the material is free from 
organic impurities. Supply intermediate aggregate from coarse aggregate sources, when used that meet the 
requirements in accordance with Table 1 unless otherwise approved. 

If 10% or more of the stockpile is retained on the No. 4 sieve, verify that it meets the requirements in 
accordance with Table 1 for crushed face count (Tex-460-A) and flat and elongated particles (Tex-280-F). 

2.1.3. Fine Aggregate. Fine aggregates consist of manufactured sands, screenings, and field sands. Fine 
aggregate stockpiles must meet the fine aggregate properties in accordance with Table 1 and the gradation 
requirements in accordance with Table 2. Supply fine aggregates that are free from organic impurities. The 
Engineer may test the fine aggregate in accordance with Tex-408-A to verify the material is free from organic 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
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impurities. Unless otherwise shown on the plans, no more than 15% of the total aggregate may be field sand or 
other uncrushed fine aggregate. Use fine aggregate, with the exception of field sand, from coarse aggregate 
sources that meet the requirements in accordance with Table 1 unless otherwise approved.   

If 10% or more of the stockpile is retained on the No. 4 sieve, verify that it meets the requirements in 
accordance with Table 1 for crushed face count (Tex-460-A) and flat and elongated particles (Tex-280-F). 

 
Table 1 

Aggregate Quality Requirements 
Property Test Method Requirement 

Coarse Aggregate 
SAC Tex-499-A (AQMP) A1 

Deleterious material, %, Max Tex-217-F, Part I 1.0 
Decantation, %, Max Tex-217-F, Part II 1.5 
Micro-Deval abrasion, % Tex-461-A Note 2 
Los Angeles abrasion, %, Max Tex-410-A 30 
Magnesium sulfate soundness, 5 cycles, %, Max Tex-411-A 20 
Crushed face count,3 %, Min Tex-460-A, Part I 95 
Flat and elongated particles @ 5:1, %, Max Tex-280-F 10 

Fine Aggregate 
Linear shrinkage, %, Max Tex-107-E 3 
Sand equivalent, %, Min Tex-203-F 45 

1. Surface Aggregate Classification of “A” is required only for surface mixtures, unless 
otherwise shown on the plans. 

2. Used to estimate the magnesium sulfate soundness loss in accordance with 
Section 3080.2.1.1.2., “Micro-Deval Abrasion.” 

3. Only applies to crushed gravel. 
 

Table 2 
Gradation Requirements for Fine Aggregate 

Sieve Size % Passing by Weight or Volume 
3/8-in. 100 

#8 70–100 
#200 0–30 

 

2.2. Mineral Filler. Mineral filler consists of finely divided mineral matter such as agricultural lime, crusher fines, 
hydrated lime, or fly ash. Mineral filler is allowed unless otherwise shown on the plans. Use no more than 2% 
hydrated lime unless otherwise shown on the plans. Fly ash may not be used unless otherwise shown on the 
plans. When shown on the plans, no more than 5% fly ash may be used. Test all mineral fillers except hydrated 
lime and fly ash in accordance with Tex-107-E to ensure specification compliance. The plans may require or 
disallow specific mineral fillers. Provide mineral filler, when used, that: 
■ is sufficiently dry, free-flowing, and free from clumps and foreign matter as determined by the Engineer; 
■ does not exceed 3% linear shrinkage when tested in accordance with Tex-107-E; and 
■ meets the gradation requirements in accordance with Table 3, unless otherwise shown on the plans. 

 

Table 3 
Gradation Requirements for Mineral Filler 

Sieve Size % Passing by Weight or Volume 
#8 100 

#200 55–100 
 

2.3. Baghouse Fines. Fines collected by the baghouse or other dust-collecting equipment may be reintroduced 
into the mixing drum. 

 
2.4. Asphalt Binder. Furnish the type and grade of binder specified on the plans that meets the requirements of 

Item 300, “Asphalts, Oils, and Emulsions.” 

 
2.4.1. Performance-Graded (PG) Binder. When SMA is specified, provide an asphalt binder with a high- 

temperature grade of PG 76 and low-temperature grade as shown on the plans in accordance with 
Section 300.2.10., “Performance-Graded Binders.” 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
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2.4.2. Asphalt-Rubber (A-R) Binder. When SMAR is specified, provide A-R binder that meets the Type I or Type 
II requirements of Section 300.2.9., “Asphalt-Rubber Binders,” unless otherwise shown on the plans. Use at 
least 15.0% by weight of Crumb Rubber Modifier (CRM) that meets the Grade B or Grade C requirements 
of Section 300.2.7., “Crumb Rubber Modifier,” unless otherwise shown on the plans. Provide the Engineer 
the A-R binder blend design with the mix design (JMF1) submittal. Provide the Engineer with 
documentation such as the bill of lading showing the quantity of CRM used in the project unless otherwise 
directed. 

 
2.5. Tack Coat. Furnish CSS-1H, SS-1H, EBL, or a PG binder with a minimum high-temperature grade of PG 58 

for tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Specialized tack coat 
materials listed on the Department’s Tracking Resistant Asphalt Interlayer (TRAIL) material producers list 
(MPL) may be allowed or required when shown on the plans. Do not dilute emulsified asphalts at the 
terminal, in the field, or at any other location before use. 

 
2.6. Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of 

additives used in the project unless otherwise directed. 

 
2.6.1. Fibers. Provide cellulose or mineral fibers when PG binder is specified. Submit written certification to the 

Engineer that the fibers proposed for use meet the requirements of DMS-9204, “Fiber Additives for 
Bituminous Mixtures.” Fibers may be pre-blended into the binder at the asphalt supply terminal unless 
otherwise shown on the plans. 

 
When 3% RAS is used in the mixture, the Contractor may reduce the amount of fibers as specified in Note 2 
of Table 8. 

 
2.6.2. Lime and Liquid Antistripping Agent. When lime or a liquid antistripping agent is used, add in accordance 

with Item 301, “Asphalt Antistripping Agents.” Do not add lime directly into the mixing drum of any plant where 
lime is removed through the exhaust stream unless the plant has a baghouse or dust collection system that 
reintroduces the lime into the drum. 

 
2.6.3. Warm Mix Asphalt (WMA). Warm Mix Asphalt (WMA) is defined as HMA that is produced within a target 

temperature discharge range of 215°F and 275°F using approved WMA additives or processes from the 
Department’s MPL. 

 
WMA is allowed for use on all projects and is required when shown on the plans. When WMA is required, the 
maximum placement or target discharge temperature for WMA will be set at a value at or below 275°F. 

 
Department-approved WMA additives or processes may be used to facilitate mixing and compaction of HMA 
produced at target discharge temperatures above 275°F; however, such mixtures will not be defined as 
WMA. 
 

2.6.4. Compaction Aid. Compaction aid is defined as a Department-approved chemical warm mix additive denoted 
as “chemical additive” on the Department’s MPL that is used to facilitate mixing and compaction of HMA at a 
discharge temperature greater than 275°F.  
 
Compaction aid is allowed for use on all projects. Compaction aid is required when shown on the plans or 
as required in Section 3080.4.7.1., “Weather Conditions.” 
 
Warm mix foaming processes, denoted as “foaming process” on the Department-approved MPL, may be 
used to facilitate mixing and compaction of HMA at target discharge temperatures greater than 275°F; 
however WMA processes are not defined as a compaction aid. 

 
2.7. Recycled Materials. Use of RAP and RAS is permitted unless otherwise shown on the plans. Use of RAS is 

restricted to only non-surface mixes unless otherwise shown on the plans. Do not exceed the maximum 
allowable percentages of RAP and RAS in accordance with Table 4. The allowable percentages in accordance 
with Table 4 may be decreased or increased when shown on the plans. Determine the asphalt binder content 
and gradation of the RAP and RAS stockpiles for mixture design purposes in accordance with Tex-236-F, 
Part I. The Engineer may verify the asphalt binder content of the stockpiles at any time during production. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
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Perform other tests on RAP and RAS when shown on the plans. Asphalt binder from RAP and RAS is 
designated as recycled asphalt binder. Calculate and ensure that the ratio of the recycled asphalt binder to 
total binder does not exceed the percentages in accordance with Table 4 during mixture design and HMA 
production when RAP or RAS is used. Use a separate cold feed bin for each stockpile of RAP and RAS during 
HMA production. 

 
Surface and non-surface mixes referenced in Table 4 are defined as follows: 
■ Surface. The final HMA lift placed at the top of the pavement structure; and 
■ Non-Surface. Mixtures placed below an HMA surface mix. 

 
2.7.1. RAP. RAP is salvaged, milled, pulverized, broken, or crushed asphalt pavement. Fractionated RAP is defined 

as a stockpile that contains RAP material with a minimum of 95.0% passing the 3/8-in. or 1/2-in. sieve, before 
burning in the ignition oven, unless otherwise approved. The Engineer may allow the Contractor to use an 
alternate to the 3/8-in. or 1/2-in. screen to fractionate the RAP. 

 
Use of Contractor-owned RAP including HMA plant waste is permitted unless otherwise shown on the plans. 
Department-owned RAP stockpiles are available for the Contractor’s use when the stockpile locations are 
shown on the plans. If Department-owned RAP is available for the Contractor’s use, the Contractor may use 
Contractor-owned fractionated RAP and replace it with an equal quantity of Department-owned RAP. 
Department-owned RAP generated through required work on the Contract is available for the Contractor’s 
use when shown on the plans. Perform any necessary tests to ensure Contractor- or Department-owned RAP 
is appropriate for use. The Department will not perform any tests or assume any liability for the quality of the 
Department-owned RAP unless otherwise shown on the plans. The Contractor will retain ownership of RAP 
generated on the project when shown on the plans. 

 
Do not use Department- or Contractor-owned RAP contaminated with dirt or other objectionable materials. 
Do not use Department- or Contractor-owned RAP if the decantation value exceeds 5% and the plasticity 
index is greater than 8. Test the stockpiled RAP for decantation in accordance with Tex-406-A, Part I. 
Determine the plasticity index in accordance with Tex-106-E if the decantation value exceeds 5%. The 
decantation and plasticity index requirements do not apply to RAP samples with asphalt removed by 
extraction or ignition. 

 
Do not intermingle Contractor-owned RAP stockpiles with Department-owned RAP stockpiles. Remove 
unused Contractor-owned RAP material from the project site upon completion of the project. Return unused 
Department-owned RAP to the designated stockpile location. 

 
2.7.2. RAS. Use of post-manufactured RAS or post-consumer RAS (tear-offs) is not permitted in surface mixtures 

unless otherwise shown on the plans. Use of post-manufactured RAS or post-consumer RAS (tear-offs) may be 
used in non-surface mixtures unless otherwise shown on the plans. RAS is defined as processed asphalt shingle 
material from manufacturing of asphalt roofing shingles or from re-roofing residential structures. Post-
manufactured RAS is processed manufacturer’s shingle scrap by-product. Post-consumer RAS is processed 
shingle scrap removed from residential structures. Comply with all regulatory requirements stipulated for RAS 
by the TCEQ. RAS may be used separately or in conjunction with RAP. 

 
Process the RAS by ambient grinding or granulating such that 100% of the particles pass the 3/8 in. sieve 
when tested in accordance with Tex-200-F, Part I. Perform a sieve analysis on processed RAS material 
before extraction (or ignition) of the asphalt binder. 

 
Add sand meeting the requirements in accordance with Table 1 and Table 2 or fine RAP to RAS stockpiles if 
needed to keep the processed material workable. Any stockpile that contains RAS will be considered a RAS 
stockpile and be limited to no more than 3.0% of the HMA mixture in accordance with Table 4. 

 
Certify compliance of the RAS with DMS-11000, “Evaluating and Using Nonhazardous Recyclable Materials 
Guidelines.” Treat RAS as an established nonhazardous recyclable material if it has not come into contact 
with any hazardous materials. Use RAS from shingle sources on the Department’s MPL. Remove 
substantially all materials before use that are not part of the shingle, such as wood, paper, metal, plastic, and 
felt paper. Determine the deleterious content of RAS material for mixture design purposes in accordance with 
Tex-217-F, Part III. Do not use RAS if deleterious materials are more than 0.5% of the stockpiled RAS unless 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
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otherwise approved. Submit a sample for approval before submitting the mixture design. The Department will 
perform the testing for deleterious material of RAS to determine specification compliance. 
 

Table 4 
Maximum Allowable Amounts of Recycled Binder, RAP, and RAS 

Mixture Description & 
Location 

Max Ratio of Recycled 
Binder to Total Binder1 

(%) 

Max Allowable Recycled Material2 (%) 

Fractionated RAP2 RAS3 

Surface 15.0 20.0 0.0 

Non-Surface 20.0 25.0 3.0 
1. Combined recycled binder from fractionated RAP and RAS. RAS is not permitted in surface mixtures unless otherwise 

shown on the plans.  
2. Up to 3% RAS may be used as a replacement for fractionated RAP for non-surface mixtures. 
3. Up to 3% RAS may be used separately or as a replacement for fractionated RAP for non-surface mixtures. 

 
 

3. EQUIPMENT 
 

Provide required or necessary equipment in accordance with Item 320, “Equipment for Asphalt Concrete 
Pavement.” When A-R binder is specified, equip the hot-mix plant with an in-line viscosity-measuring device 
located between the blending unit and the mixing drum. Provide a means to calibrate the asphalt mass flow 
meter on-site when a meter is used. 

 
 

4. CONSTRUCTION 
 

Produce, haul, place, and compact the specified paving mixture. In addition to tests required by the 
specification, Contractors may perform other QC tests as deemed necessary. At any time during the project, 
the Engineer may perform production and placement tests as deemed necessary in accordance with Item 5, 
“Control of the Work.” Schedule and participate in a mandatory pre-paving meeting with the Engineer on or 
before the first day of paving unless otherwise shown on the plans. 

 
4.1. Certification. Personnel certified by the Department-approved hot-mix asphalt certification program must 

conduct all mixture designs, sampling, and testing in accordance with Table 5. Supply the Engineer with a list 
of certified personnel and copies of their current certificates before beginning production and when personnel 
changes are made. Provide a mixture design developed and signed by a Level 2 certified specialist. Provide 
Level 1A certified specialists at the plant during production operations. Provide Level 1B certified specialists 
to conduct placement tests. Provide AGG101 certified specialists for aggregate testing. 
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Table 5 
Test Methods, Test Responsibility, and Minimum Certification Levels 

Test Description Test Method Contractor Engineer Level1 

1. Aggregate and Recycled Material Testing 

Sampling Tex-221-F ✓ ✓ 1A/AGG101 

Dry sieve Tex-200-F, Part I ✓ ✓ 1A/AGG101 

Washed sieve Tex-200-F, Part II ✓ ✓ 1A/AGG101 

Deleterious material Tex-217-F, Parts I & III ✓ ✓ AGG101 

Decantation Tex-217-F, Part II ✓ ✓ AGG101 

Los Angeles abrasion Tex-410-A  ✓ Department 

Magnesium sulfate soundness Tex-411-A  ✓ Department 

Micro-Deval abrasion Tex-461-A  ✓ AGG101 

Crushed face count Tex-460-A ✓ ✓ AGG101 

Flat and elongated particles Tex-280-F ✓ ✓ AGG101 

Sand equivalent Tex-203-F ✓ ✓ AGG101 

Organic impurities Tex-408-A ✓ ✓ AGG101 

Methylene blue test Tex-252-F  ✓ Department 

2. Asphalt Binder & Tack Coat Sampling 

Asphalt binder sampling Tex-500-C, Part II ✓ ✓ 1A/1B 

Tack coat sampling Tex-500-C, Part III ✓ ✓ 1A/1B 

3. Mix Design & Verification 

Design and JMF changes Tex-204-F ✓ ✓ 2 

Mixing Tex-205-F ✓ ✓ 2 

Molding (SGC) Tex-241-F ✓ ✓ 1A 

Laboratory-molded density Tex-207-F, Parts I & VI ✓ ✓ 1A 

Rice gravity Tex-227-F, Part II ✓ ✓ 1A 

Ignition oven correction factors2 Tex-236-F, Part II ✓ ✓ 2 

Drain-down Tex-235-F ✓ ✓ 1A 

Hamburg Wheel test Tex-242-F ✓ ✓ 1A 

Overlay test  Tex-248-F  ✓ Department 

Boil test4 Tex-530-C ✓ ✓ 1A 

4. Production Testing 

Selecting production random numbers Tex-225-F, Part I  ✓ 1A 

Mixture sampling Tex-222-F ✓ ✓ 1A/1B 

Molding (SGC) Tex-241-F ✓ ✓ 1A 

Laboratory-molded density Tex-207-F, Parts I & VI ✓ ✓ 1A 

Rice gravity Tex-227-F, Part II ✓ ✓ 1A 

Gradation & asphalt binder content2 Tex-236-F, Part I ✓ ✓ 1A 

Control charts Tex-233-F ✓ ✓ 1A 

Moisture content Tex-212-F, Part II ✓ ✓ 1A/AGG101 

Hamburg Wheel test Tex-242-F ✓ ✓ 1A 

Drain-down Tex-235-F ✓ ✓ 1A 

Boil test4 Tex-530-C ✓ ✓ 1A 

Abson recovery Tex-211-F  ✓ Department 

Overlay test Tex-248-F  ✓ Department 

5. Placement Testing 

Selecting placement random numbers Tex-225-F, Part II  ✓ 1B 

In-place air voids Tex-207-F, Parts I & VI ✓ ✓ 1A 

In-place density (nuclear method) Tex-207-F, Part III ✓  1B 

Establish rolling pattern Tex-207-F, Part IV ✓ ✓ 1B 

Control charts Tex-233-F ✓ ✓ 1A 

Ride quality measurement Tex-1001-S ✓ ✓ Note 3 

Segregation (density profile) Tex-207-F, Part V ✓ ✓ 1B 

Longitudinal joint density  Tex-207-F, Part VII ✓ ✓ 1B 

Thermal profile Tex-244-F ✓ ✓ 1B 

Shear bond strength test Tex-249-F  ✓ Department 
1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program. 
2. Refer to Section 3080.4.9.2.3., “Production Testing,” for exceptions to using an ignition oven. 
3. Profiler and operator are required to be certified at the Texas A&M Transportation Institute facility when Surface Test Type B is 

specified. 
4. When shown on the plans. 

 

4.2. Reporting and Responsibilities. Use Department-provided templates to record and calculate all test data, 
including mixture design, production and placement QC/QA, control charts, thermal profiles, segregation 
density profiles, and longitudinal joint density. Obtain the current version of the templates at 
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site- manager.html or 
from the Engineer. The Engineer and the Contractor will provide any available test  results to  the other 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit205.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-%20manager.html
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party when requested. The Contractor and Engineer must exchange test data within the maximum 
allowable time in accordance with Table 6 unless otherwise approved. The Engineer and the  Contractor 
will immediately report to the other party any test result that requires suspension of production or 
placement, a payment adjustment less than1.000, or that fails to meet the specification requirements. 
Record and electronically submit all test results and pertinent information on Department-provided 
templates.   

 
Subsequent sublots placed after test results are available to the Contractor, which require suspension of 
operations, may be considered unauthorized work. Unauthorized work will be accepted or rejected at the 
discretion of the Engineer in accordance with Section 5.3., “Conformity with Plans, Specifications, and Special 
Provisions.” 

Table 6 
Reporting Schedule 

Description Reported By Reported To To Be Reported Within 

 
Production Quality Control 

Gradation1 

Contractor Engineer 1 working day of completion of 
the sublot 

Asphalt binder content1 
Laboratory-molded density2 
Moisture content3 
Drain-down1 

Boil test6 
Production Quality Assurance 

Gradation3 

Engineer Contractor 
1 working day of completion of 

the sublot 

Asphalt binder content3 
Laboratory-molded density1 
Hamburg Wheel test4 
Overlay test4 

Drain-down3 

Boil test6 
Binder tests4 

Placement Quality Control 
In-place air voids2 

Contractor Engineer 
 

1 working day of the 
completion of the lot 

Segregation1 
Longitudinal joint density1 
Thermal profile1 

Placement Quality Assurance 

In-place air voids1 

Engineer Contractor 

1 working day after receiving the 
trimmed cores5 

1 working day of receipt of 
the trimmed cores for in-

place air voids4 

Segregation3 
1 working day of completion of 

the lot 
Longitudinal joint density3 
Thermal profile3 
Aging ratio4 

 

Payment adjustment summary 
 

Engineer 
 

Contractor 
2 working days of performing 

all required tests and 
receiving Contractor test 

data 1. These tests are required on every sublot. 

2. Optional test. When performed on split samples, report the results as soon as they become available. 
3. To be performed at the frequency specified in accordance with Table 13 or as shown on the plans. 
4. To be reported as soon as the results become available. 
5. Two days are allowed if cores cannot be dried to constant weight within 1 day. 
6. When shown on the plans. 

 

The Engineer will use the Department-provided template to calculate all payment adjustment factors for the lot. 
Sublot samples may be discarded after the Engineer and Contractor sign off on the payment adjustment 
summary documentation for the lot. 

Use the procedures described in Tex-233-F to plot the results of all quality control (QC) and quality 
assurance (QA) testing. Update the control charts as soon as test results for each sublot become available. 
Make the control charts readily accessible at the field laboratory. The Engineer may suspend production for 
failure to update control charts. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
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4.3. Quality Control Plan (QCP). Develop and follow the QCP in detail. Obtain approval for changes to the QCP 
made during the project. The Engineer may suspend operations if the Contractor fails to comply with the QCP. 

Submit a written QCP before the mandatory pre-paving meeting. Receive approval of the QCP before pre-
paving meeting. Include the following items in the QCP: 

 
4.3.1. Project Personnel. For project personnel, include: 

■ a list of individuals responsible for QC with authority to take corrective action; 
■ current contact information for each individual listed; and 
■ current copies of certification documents for individuals performing specified QC functions. 

 
4.3.2. Material Delivery and Storage. For material delivery and storage, include: 

■ the sequence of material processing, delivery, and minimum quantities to assure continuous plant 

operations; 

■ aggregate stockpiling procedures to avoid contamination and segregation; 
■ frequency, type, and timing of aggregate stockpile testing to assure conformance of material 

requirements before mixture production; and 

■ procedure for monitoring the quality and variability of asphalt binder. 

 
4.3.3. Production. For production, include: 

■ loader operation procedures to avoid contamination in cold bins; 
■ procedures for calibrating and controlling cold feeds; 
■ procedures to eliminate debris or oversized material; 
■ procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate, 

asphalt binder, RAP, RAS, lime, liquid antistrip, WMA, compaction aid, fibers); 

■ procedures for reporting job control test results; and 
■ procedures to avoid segregation and drain-down in the silo. 

 
4.3.4. Loading and Transporting. For loading and transporting, include: 

■ type and application method for release agents; and 
■ truck loading procedures to avoid segregation. 

 
4.3.5. Placement and Compaction. For placement and compaction, include: 

■ proposed agenda for mandatory pre-paving meeting, including date and location; 
■ proposed paving plan (e.g., production rate, paving widths, joint offsets, and lift thicknesses); 
■ type and application method for release agents in the paver and on rollers, shovels, lutes, and other 

utensils; 

■ procedures for the transfer of mixture into the paver while avoiding physical and thermal segregation 

and preventing material spillage; 

■ process to balance production, delivery, paving, and compaction to achieve continuous placement 

operations and good ride quality; 

■ paver operations (e.g., speed, operation of wings, height of mixture in auger chamber) to avoid 

physical and thermal segregation and other surface irregularities; and 

■ procedures to construct quality longitudinal and transverse joints. 

 
4.4. Mixture Design. 

 
4.4.1 Requirements. Use the SMA design procedure provided in Tex-204-F, unless otherwise shown on the 

plans. Design the mixture to meet the requirements in accordance with Tables 1, 2, 3, 4, 7, 8, and 9. 
 

Design SMA or SMAR mixtures using a Superpave Gyratory Compactor (SGC) at 50 gyrations as the design 
number of gyrations (Ndesign). The Ndesign level may be reduced to at least 35 gyrations at the 
Contractor’s discretion. 
 
Use an approved laboratory from the Department’s MPL to perform the Hamburg Wheel test, and provide 
results with the mixture design, or provide the laboratory mixture and request that the Department perform 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf


3080 
 

 10 – 30 01-22 
  Statewide  

the Hamburg Wheel test. Provide laboratory mixture and request that the  Department perform the Overlay 
test. The Engineer will be allowed 10 working days to provide the Contractor with Hamburg Wheel and 
Overlay test results on the laboratory mixture design. 
 
The Engineer will provide the mixture design when shown on the plans. The Contractor may submit a new 
mixture design at any time during the project. The Engineer will verify and approve all mixture  designs 
(JMF1) before the Contractor can begin production. 
 
Provide the Engineer with a mixture design report using the Department-provided template. Include the 
following items in the report: 
■ the combined aggregate gradation, source, specific gravity, and percent of each material used; 
■ asphalt binder content and aggregate gradation of RAP and RAS stockpiles; 
■ the Ndesign level used; 
■ results of all applicable tests; 
■ the mixing and molding temperatures; 
■ the signature of the Level 2 person or persons that performed the design; 
■ the date the mixture design was performed; and 
■ a unique identification number for the mixture design. 

 
Table 7 

Master Gradation Limits (% Passing by Weight or Volume) and VMA Requirements 

Sieve 
Size 

SMA-C 
Coarse 

SMA-D 
Medium 

SMA-F 
Fine 

SMAR-C 
Coarse 

SMAR-F 
Fine 

3/4-in. 100.01 100.01 – 100.01 – 
1/2-in. 80.0–90.0 85.0–99.0 100.01 72.0–85.0 100.01 
3/8-in. 25.0–60.0 50.0–75.0 70.0–100.0 50.0–70.0 95.0–100.0 

#4 20.0–28.0 20.0–32.0 30.0–60.0 30.0–45.0 40.0–50.0 
#8 14.0–20.0 16.0–28.0 20.0–40.0 17.0–27.0 17.0–27.0 
#16 8.0–20.0 8.0–28.0 6.0–30.0 12.0–22.0 12.0–22.0 
#30 8.0–20.0 8.0–28.0 6.0–30.0 8.0–20.0 8.0–20.0 
#50 8.0–20.0 8.0–28.0 6.0–30.0 6.0–15.0 6.0–15.0 

#200 8.0–12.0 8.0–12.0 4.0–12.0 5.0–9.0 5.0–9.0 
Design VMA, % Min 

 17.5 17.5 17.5 19.0 19.0 
Production (Plant-Produced) VMA, % Min 

 17.0 17.0 17.0 18.5 18.5 
1. Defined as maximum sieve size. No tolerance allowed. 
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Table 8 
Mixture Design Properties 

Mixture Property SMA 
Mixtures 

SMAR 
Mixtures 

Test 
Procedure 

Design gyrations, (Ndesign)1 50 50 Tex-241-F 
Target laboratory-molded density, % 96.0 96.0 Tex-207-F 
Asphalt binder content, % 6.0-7.0 7.0-10.0 – 
Drain-down, % 0.10 Max 0.10 Max Tex-235-F 
Fiber content, % by wt. of total mixture 0.202-0.50 – Calculated 
CRM content, % by wt. of A-R binder – 15.0 Min Calculated 
Hamburg Wheel test,3 rut depth @ 20,000 passes tested @ 
50°C, mm 12.5 Max 12.5 Max Tex-242-F 

Overlay test, Critical Fracture Energy, lb.-in/sq. in 
Critical Fracture Energy Rate, lb.-in/sq. in 

1.0 Min 1.0 Min 
Tex-248-F 

Overlay test, Crack Progression Rate 0.45 Max 0.45 Max 

Boil test4 – – Tex-530-C 
1. Adjust within a range of 35–100 gyrations when shown on the plans or specification or when mutually agreed 

between the Engineer and Contractor. 
2. When 3% RAS is used in the mixture, the Contractor may reduce the amount of fibers to at least 0.10% 

provided the mixture meets the drain-down requirement. RAS is not permitted in surface mixtures unless 
otherwise shown on the plans.  

3. For SMAR mixes, the number of passes required for the Hamburg Wheel test may be decreased. Other tests may 
be required for SMAR mixes instead of, or in addition to, the Hamburg Wheel test when shown on the plans. 

4. When shown on the plans. Used to establish baseline for comparison to production results. 
 

4.4.2. Job-Mix Formula Approval. The job-mix formula (JMF) is the combined aggregate gradation, Ndesign level, 
and target asphalt percentage used to establish target values for hot-mix production. JMF1 is the original 
laboratory mixture design used to produce the trial batch. When WMA is used, JMF1 may be designed and 
submitted to the Engineer without including the WMA additive or process or compaction aid. When WMA or a 
compaction aid is used, document the additive or process used and recommended rate on the JMF1 submittal. 
The Engineer and the Contractor will verify JMF1 based on plant-produced mixture from the trial batch unless 
otherwise approved. The Engineer may accept an existing mixture design previously used on a Department 
project and may waive the trial batch to verify JMF1. The Department may require the Contractor to reimburse 
the Department for verification tests if more than two trial batches per design are required. 

 
4.4.2.1. Contractor’s Responsibilities. 

 
4.4.2.1.1. Providing Superpave Gyratory Compactor. Furnish an SGC calibrated in accordance with Tex-241-F for 

molding production samples. Locate the SGC at the Engineer’s field laboratory or make the SGC available 
to the Engineer for use in molding production samples. 

 
4.4.2.1.2. Gyratory Compactor Correlation Factors. Use Tex-206-F, Part II, to perform a gyratory compactor 

correlation when the Engineer uses a different SGC. Apply the correlation factor to all subsequent production 
test results. 

 
4.4.2.1.3. Submitting JMF1. Furnish a mix design report (JMF1) with representative samples of all component 

materials and request approval to produce the trial batch. Provide approximately 60 lb. of the laboratory 
mixture and request the Department perform the Overlay test. Provide an additional 25 lb. of the design 
mixture if opting to have the Department perform the Hamburg Wheel test on the laboratory mixture, and 
request that the Department perform the test. 

 
4.4.2.1.4. Supplying Aggregates. Provide approximately 40 lb. of each aggregate stockpile unless otherwise directed. 

 
4.4.2.1.5. Supplying Asphalt. Provide at least 1 gal. of the asphalt material and enough quantities of any additives 

proposed for use. 

 
4.4.2.1.6. Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition 

oven in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. old. Note 
that the asphalt content correction factor takes into account the percent fibers in the mixture so that the fibers 
are excluded from the binder content determination. Provide the Engineer with split samples of the mixtures, 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
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before the trial batch production, including all additives (except water), and blank samples used to determine 
the correction factors for the ignition oven used for QA testing during production. Correction factors 
established from a previously approved mixture design may be used for the current mixture design, if the 
mixture design and ignition oven are the same as previously used and the correction factors are not more 
than 12 mo. old, unless otherwise directed. 

 
4.4.2.1.7. Boil Test. When shown on the plans, perform the test and retain the tested sample from Tex-530-C until 

completion of the project or as directed. Use this sample for comparison purposes during production. 

 
4.4.2.1.8. Trial Batch Production. Provide a plant-produced trial batch upon receiving conditional approval of JMF1 

and authorization to produce a trial batch, including the WMA additive or process or compaction aid if 
applicable, for verification testing of JMF1 and development of JMF2. Produce a trial batch mixture that 
meets the requirements in accordance with Table 4 and Table 9. The Engineer may accept test results from 
recent production of the same mixture instead of a new trial batch. 

 
4.4.2.1.9. Trial Batch Production Equipment. Use only equipment and materials proposed for use on the project to 

produce the trial batch. Provide documentation to verify the calibration or accuracy of the asphalt mass flow 
meter to measure the binder content. Verify that asphalt mass flow meter meets the requirements of 0.4% 
accuracy, when required, in accordance with Item 520, “Weighing and Measuring Equipment.” The Engineer 
may require that the accuracy of the mass flow meter be verified based on quantities used. 

 
4.4.2.1.10. Trial Batch Quantity. Produce enough quantity of the trial batch to ensure that the mixture meets the 

specification requirements. 

 
4.4.2.1.11. Number of Trial Batches. Produce trial batches as necessary to obtain a mixture that meets the 

specification requirements. 

 
4.4.2.1.12. Trial Batch Sampling. Obtain a representative sample of the trial batch and split it into three equal portions 

in accordance with Tex-222-F. Label these portions as “Contractor,” “Engineer,” and “Referee.” Deliver 
samples to the appropriate laboratory as directed. 

 
4.4.2.1.13. Trial Batch Testing. Test the trial batch to ensure the mixture produced using the proposed JMF1 meets the 

mixture requirements in accordance with Table 9. Ensure the trial batch mixture is also in compliance with the 
Hamburg Wheel requirement in accordance with Table 8. Use a Department-approved laboratory listed on the 
MPL to perform the Hamburg Wheel test on the trial batch mixture or request that the Department perform the 
Hamburg Wheel test. Provide an additional 25 lb. of the trial batch mixture if opting to have the Department 
perform the Hamburg Wheel test, and request that the Department perform the test. Obtain and provide 
approximately 60 lb. of trial batch mixture in sealed containers, boxes, or bags labeled with the CSJ, mixture type, 
lot, and sublot number in accordance with Tex-222-F for the Overlay test when requested by the Engineer. The 
Engineer will be allowed 10 working days to provide the Contractor with Hamburg Wheel test and Overlay test 
results on the trial batch. Provide the Engineer with a copy of the trial batch test results. 

 
4.4.2.1.14. Development of JMF2. Evaluate the trial batch test results after the Engineer grants full approval of JMF1 based 

on the results from the trial batch, determine the optimum mixture proportions, and submit as JMF2. Adjust the 
asphalt binder content or gradation to achieve the specified target laboratory-molded density. The mixture produced 
using JMF2 must meet the requirements in accordance with Tables 4, 7, and 8. Overlay requirements for the trial 
batch are not applicable unless requested by the Engineer. Verify that JMF2 meets the operational tolerances of 
JMF1 in accordance with Table 9. 

 
4.4.2.1.15. Mixture Production. Use JMF2 to produce Lot 1 as described in Section 3080.4.9.3.1.1., “Lot 1 

Placement,” after receiving approval for JMF2 and a passing result from the Department’s or a Department-
approved laboratory’s Hamburg Wheel test on the trial batch. If desired, proceed to Lot 1 production, once 
JMF2 is approved, at the Contractor’s risk without receiving the results from the Department’s Hamburg 
Wheel test on the trial batch. 

 
Notify the Engineer if electing to proceed without Hamburg Wheel test results from the trial batch. Note that 
the Engineer may require up to the entire sublot of any mixture failing the Hamburg Wheel test be removed 
and replaced at the Contractor’s expense. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
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4.4.2.1.16. Development of JMF3. Evaluate the test results from Lot 1, determine the optimum mixture proportions, and 
submit as JMF3 for use in Lot 2. 

 
4.4.2.1.17. JMF Adjustments. If JMF adjustments are necessary to achieve the specified requirements, make the 

adjustments before beginning a new lot. The adjusted JMF must: 

■ be provided to the Engineer in writing before the start of a new lot; 

■ be numbered in sequence to the previous JMF; 

■ meet the mixture requirements in accordance with Table 4; 

■ meet the master gradation limits in accordance with Table 7; and 

■ be within the operational tolerances of JMF2 in accordance with Table 9. 

 
4.4.2.1.18. Requesting Referee Testing. Use referee testing, if needed, in accordance with Section 

3080.4.9.1., “Referee Testing,” to resolve testing differences with the Engineer. 
 

Table 9 
Sample Table 

Description Test Method 

Allowable 
Difference 
Between 
JMF2 and 

JMF1 Target1 

Allowable 
Difference from 

Current JMF 
and JMF22 

Allowable Difference 
Between Contractor 

and Engineer3 

Individual % retained for #8 
sieve and larger 

Tex-200-F 
or Tex-236-F 

Must be 
within Master 

Grading 
Limits in 

accordance 
with Table 7 

±3.04,5 ±5.0 

Individual % retained for 
sieves smaller than #8 and 
larger than #200 

±3.04,5 ±3.0 

% passing the #200 sieve ±2.04,5 ±1.6 

Asphalt binder content, % Tex-236-F4 ±0.57,8 ±0.35,7,8 ±0.37,8 
Laboratory-molded density, 
% 

Tex-207-F 

±1.0 ±1.0 ±0.5 

In-place air voids, % N/A N/A ±1.0 

Laboratory-molded bulk 
specific gravity 

N/A N/A ±0.020 

VMA, % Min Tex-204-F Note 9 Note 9 N/A 

Theoretical maximum 
specific (Rice) gravity 

Tex-227-F N/A N/A ±0.020 

Drain-down Tex-235-F Note 10 Note 10 N/A 

1. JMF1 is the approved laboratory mixture design used for producing the trial batch. JMF2 is the approved 
mixture design developed from the trial batch used to produce Lot 1. 

2. Current JMF is JMF3 or higher. JMF3 is the approved mixture design used to produce Lot 2. 
3. Contractor may request referee testing only when values exceed these tolerances. 
4. When within these tolerances, mixture production gradations may fall outside the master grading limits; 

however, the % passing the #200 will be considered out of tolerance when outside the master grading limits. 
5. Only applies to mixture produced for Lot 1 and higher. 
6. Ensure the asphalt binder content determination excludes fibers. Add the recycled binder content to the flow 

meter readout when the asphalt mass flow meter is used to determine binder content.  
7. May be obtained from asphalt flow meter readouts as determined by the Engineer. 
8. Binder content is not allowed to be outside the limits shown in accordance with Table 8. 
9. Verify that Table 7 requirements are met for VMA. 
10. Verify that Table 8 requirements are met for drain-down. 

 

4.4.2.2. Engineer’s Responsibilities. 

 
4.4.2.2.1. Superpave Gyratory Compactor. The Engineer will use a Department SGC, calibrated in accordance with 

Tex-241-F, to mold samples for laboratory mixture design verification. For molding trial batch and production 
specimens, the Engineer will use the Contractor-provided SGC at the field laboratory or provide and use a 
Department SGC at an alternate location.  

 
4.4.2.2.2. Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 

conformance of the following information within two working days of receipt: 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
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■ the Contractor’s mix design report (JMF1); 
■ the Department-provided Overlay test results; 
■ the Contractor-provided Hamburg Wheel test results; 
■ all required materials including aggregates, asphalt, additives, and recycled materials; and 
■ the mixture specifications. 

 
The Engineer will grant the Contractor conditional approval of JMF1 if the information provided on the paper 
copy of JMF1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor 
does not provide Hamburg Wheel test and department provided Overlay test results with laboratory mixture 
design, 10 working days are allowed for conditional approval of JMF1. The Engineer will base full approval of 
JMF1 on the test results on mixture from the trial batch. 

 
Unless waived, the Engineer will determine the Micro-Deval abrasion loss in accordance with 
Section 3080.2.1.1.2., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after two working 
days, conditional approval of JMF1 will still be granted within two working days of receiving JMF1. When the 
Engineer’s test results become available, they will be used for specification compliance. 

 
The Contractor is authorized to produce a trial batch after the Engineer grants conditional approval of JMF1. 

 
4.4.2.2.3. Hamburg Wheel and Overlay Testing of JMF1. If the Contractor requests the option to have the 

Department perform the Hamburg Wheel test on the laboratory mixture, the Engineer will mold samples in 
accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement in accordance 
with Table 8. The Engineer will perform the Overlay test. The Engineer will mold samples in accordance 
with Tex-248-F to verify compliance with the Overlay test requirements in accordance with Table 8. The 
Engineer will be allowed 10 working days to provide the Contractor with Hamburg Wheel and Overlay test 
results on the laboratory mixture design. 

 
4.4.2.2.4. Ignition Oven Correction Factors. The Engineer will use the split samples provided by the Contractor to 

determine the aggregate and asphalt correction factors for the ignition oven used for QA testing during 
production in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. old. 
The Engineer will verify that the asphalt content correction factor takes into account the percent fibers in 
the mixture so that the fibers are excluded from the binder content determination. 

 
4.4.2.2.5. Testing the Trial Batch. Within one full working day, the Engineer will sample and test the trial batch to 

ensure that the mixture meets the requirements in accordance with Table 9. If the Contractor requests the 
option to have the Department perform the Hamburg Wheel test on the trial batch mixture, the Engineer will 
mold samples in accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement 
in accordance with Table 8. 

 

The Engineer will have the option to perform the following tests on the trial batch: 

■ Tex-248-F to confirm the mixture meets the Overlay test requirements in accordance with Table 8; and 

■ When shown on the plans, Tex-530-C to retain and use for comparison purposes during production. 
 

4.4.2.2.6. Full Approval of JMF1. The Engineer will grant full approval of JMF1 and authorize the Contractor to 
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirements in 
accordance with Table 8.  

The Engineer will notify the Contractor that an additional trial batch is required if the trial batch does not meet 
these requirements. 

 
4.4.2.2.7. Approval of JMF2.The Engineer will approve JMF2 within one working day if the mixture meets the 

requirements in accordance with Tables 4, 7, 8, and 9. Overlay requirements for the trial batch are not applicable 
unless requested by the Engineer.   

 
4.4.2.2.8. Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 

(using JMF2) as soon as a passing result is achieved from the Department’s or a Department-approved 
laboratory’s Hamburg Wheel test on the trial batch. The Contractor may proceed at its own risk with Lot 1 
production without the results from the Hamburg Wheel test on the trial batch. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
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If the Department’s or Department-approved laboratory’s sample from the trial batch fails the Hamburg 
Wheel test, the Engineer will suspend production until further Hamburg Wheel tests meet the specified 
values. The Engineer may require up to the entire sublot of any mixture failing the Hamburg Wheel test to 
be removed and replaced at the Contractor’s expense. 

 
4.4.2.2.9. Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 

they meet the mixture requirements shown in accordance with Table 4, the master grading limits in 
accordance with Table 7, the asphalt binder content in accordance with Table 8, and are within the 
operational tolerances of JMF2 in accordance with Table 9. 

 
4.5. Production Operations. Perform a new trial batch when the plant or plant location is changed. Take 

corrective action and receive approval to proceed after any production suspension for noncompliance to the 
specification. Submit a new mix design and perform a new trial batch when the asphalt binder content of: 
■ any RAP stockpile used in the mix is more than 0.5% higher than the value shown on the mixture design 

report; or 

■ RAS stockpile used in the mix is more than 2.0% higher than the value shown on the mixture design 

report. 

 
4.5.1. Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in 

Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. Provide the 
Engineer with daily records of asphalt binder and hot-mix asphalt discharge temperatures (in legible and 
discernible increments) in accordance with Item 320, “Equipment for Asphalt Concrete Pavement,” unless 
otherwise directed. Do not store mixture for a period long enough to affect the quality of the mixture, nor in 
any case longer than 12 hr. unless otherwise approved. 

 
4.5.2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 

the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed the maximum production temperature in accordance with Table 10 (or 275°F 
for WMA). The Department will not pay for or allow placement of any mixture produced above the maximum 
production temperature in accordance with Table 10. 

 
Table 10 

Maximum Production Temperature 

High-Temperature Binder Grade1 Maximum Production Temperature 

PG 76 345°F2 
A-R Binder 345°F2 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture.  

2. The maximum production temperature for WMA is 275°F. 

 
Produce WMA within the target discharge temperature range of 215°F and 275°F when WMA is required. 
Take corrective action any time the discharge temperature of the WMA exceeds the target discharge range. 
The Engineer may suspend production operations if the Contractor’s corrective action is not successful at 
controlling the production temperature within the target discharge range. Note that when WMA is produced, it 
may be necessary to adjust burners to ensure complete combustion such that no burner fuel residue remains 
in the mixture. 

 
Control the mixing time and temperature so that substantially all moisture is removed from the mixture before 
discharging from the plant. Determine the moisture content, if requested, by oven-drying in accordance with 
Tex-212-F, Part II, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the 
sample immediately after discharging the mixture into the truck and perform the test promptly. 

 
4.6. Hauling Operations. Clean all truck beds before use to ensure that mixture is not contaminated. Use a 

release agent shown on the Department’s MPL to coat the inside bed of the truck when necessary. Do 
not use diesel or any release agent not shown on the Department’s MPL. 
 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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Use equipment for hauling as defined in Section 3080.4.7.3.3., “Hauling Equipment.” Use other hauling 
equipment only when allowed. 

 
4.7. Placement Operations. Collect haul tickets from each load of mixture delivered to the project and provide the 

Department’s copy to the Engineer approximately every hour or as directed. Use a hand-held thermal camera 
or infrared thermometer, when a thermal imaging system is not used, to measure and record the internal 
temperature of the mixture as discharged from the truck or Material Transfer Device (MTD) before or as      
the mix enters the paver and an approximate station number or GPS coordinates on each ticket. Calculate the 
daily yield and cumulative yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend production if the Contractor 
fails to produce and provide haul tickets and yield calculations by the end of paving operations for each day. 

Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 
pavement edges. Place the mixture to meet the typical section requirements and produce a smooth, finished 
surface with a uniform appearance and texture. Offset longitudinal joints of successive courses of hot-mix by 
at least 6 in. Place mixture so that longitudinal joints on the surface course coincide within 6-in. of lane lines 
and are not placed in the wheel path, or as directed. Ensure that all finished surfaces will drain properly. 
Place the mixture at the rate or thickness shown on the plans. The Engineer will use the guidelines in 
accordance with Table 11 to determine the compacted lift thickness of each layer when multiple lifts are 
required. The thickness determined is based on the rate of 110 lb. per square yard for each inch of 
pavement unless otherwise shown on the plans. 

 

Table 11 
Compacted Lift Thickness and Required Core Height 

Mixture 
Type 

Compacted Lift Thickness Guidelines Min Untrimmed Core Height 
(in.) Eligible for Testing 

Min (in.) Max (in.) 

SMA-C 2.25 4.00 1.75 
SMA-D 1.50 3.00 1.25 
SMA-F 1.25 2.00 1.25 

SMAR-C 2.00 4.00 1.75 
SMAR-F 1.50 3.00 1.25 

 

4.7.1. Weather Conditions. 

 
4.7.1.1. When Using a Thermal Imaging System. The Contractor may pave any time the roadway is dry and the 

roadway surface temperature is at least 60°F unless otherwise approved or as shown on the plans; however, 
the Engineer may restrict the Contractor from paving surface mixtures if the ambient temperature is likely to 
drop below 32°F within 12 hr. of paving. Place mixtures only when weather conditions and moisture conditions 
of the roadway surface are suitable as determined by the Engineer. Provide output data from the thermal 
imaging system to demonstrate to the Engineer that no recurring severe thermal segregation exists in 
accordance with Section 3080.4.7.3.1.2., “Thermal Imaging System.” 
 
When producing HMA (not WMA), produce mixture with a target discharge temperature higher than 300°F 
and with a compaction aid to facilitate compaction when the air temperature is 70°F and falling. 

 
4.7.1.2. When Not Using a Thermal Imaging System. When using a thermal camera instead of the thermal imaging 

system, place mixture when the roadway surface temperature is at or above 70°F unless otherwise approved 
or as shown on the plans. Measure the roadway surface temperature with a hand-held thermal camera or 
infrared thermometer. Place mixtures only when weather conditions and moisture conditions of the roadway 
surface are suitable as determined by the Engineer. The Engineer may restrict the Contractor from paving if 
the air temperature is 60°F and falling. 

 
When producing HMA (not WMA), produce mixture with a target discharge temperature higher than 300°F 
and with a compaction aid to facilitate compaction when the air temperature is 70°F and falling. 

 
4.7.2. Tack Coat.  
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4.7.2.1. Application. Clean the surface before placing the tack coat. The Engineer will set the rate between 0.04 and 

0.10 gal. of residual asphalt per square yard of surface area. Apply a uniform tack coat at the specified rate 
unless otherwise directed. Apply the tack coat in a uniform manner to avoid streaks and other irregular 
patterns. Apply the tack coat to all surfaces that will come in contact with the subsequent HMA placement, 
unless otherwise directed. Allow adequate time for emulsion to break completely before placing any 
material. Prevent splattering of tack coat when placed adjacent to curb, gutter, and structures. Do not dilute 
emulsified asphalts at the terminal, in the field, or at any other location before use 
 

4.7.2.2. Sampling. The Engineer will obtain at least one sample of the tack coat binder per project in accordance with 
Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and Emulsions.” The 
Engineer will notify the Contractor when the sampling will occur and will witness the collection of the sample 
from the asphalt distributor immediately before use. Label the can with the corresponding lot and sublot 
numbers, producer, producer facility location, grade, district, date sampled, and project information including 
highway and CSJ. For emulsions, the Engineer may test as often as necessary to ensure the residual of the 
emulsion is greater than or equal to the specification requirement in Item 300, “Asphalts, Oils, and Emulsions.” 

 
4.7.3. Lay-Down Operations. Use the placement temperature in accordance with Table 12 to establish the minimum 

placement temperature of mixture delivered to the paving operation. 

 
Table 12 

Minimum Mixture Placement Temperature 

High-Temperature Binder Grade1 
Min. Placement Temperature  

(Before Entering Paving Operation)2,3,4 

PG 76 280˚F 
A-R Binder 280˚F 

1. The high-temperature binder grade refers to the high-temperature  
grade of the virgin asphalt binder used to produce the mixture. 

2. The mixture temperature must be measured using a hand-held thermal camera or infrared thermometer nearest to 
the point of entry of the paving operation. 

3. Minimum placement temperatures may be reduced 10°F if using a compaction aid. 
4. When using WMA, the minimum placement temperature is 215°F. 

 
4.7.3.1. Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 

thermal profile in accordance with Tex-244-F. Thermal profiles are not applicable in areas described in 
Section 3080.4.9.3.1.4., “Miscellaneous Areas.” 

 
4.7.3.1.1. Thermal Segregation. 

 

4.7.3.1.1.1. Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F. 

 
4.7.3.1.1.2.  Severe. Any areas that have a temperature differential greater than 50°F. 

4.7.3.1.2. Thermal Imaging System. Review the output results when a thermal imaging system is used, and provide 
 the report described in Tex-244-F to the Engineer daily. Modify the paving process as necessary to eliminate 
 any recurring (moderate or severe) thermal segregation identified by the thermal imaging system.  

The Engineer may suspend subsequent paving operations if the Contractor cannot successfully modify the 
paving process to eliminate recurring severe or moderate thermal segregation.  

Segregation (Density profiles) are not required and not applicable when using a thermal imaging system.  

Provide the Engineer with electronic copies of all daily data files that can be used with the thermal imaging 
system software to generate temperature profile plots daily or as requested by the Engineer. 

 
4.7.3.1.3. Thermal Camera. When using the thermal camera instead of the thermal imaging system, take immediate 
 corrective action to eliminate recurring moderate thermal segregation when a hand-held thermal camera is 
 used. Evaluate areas with moderate thermal segregation by performing density profiles in accordance with 
 Section 3080.4.9.3.3.2., “Segregation (Density Profile).” Provide the Engineer with the thermal profile of every 
 sublot within one working day of the completion of each lot. When requested by the Engineer, provide the 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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 thermal images generated using the thermal camera. Report the results of each thermal profile in accordance 
 with Section 3080.4.2., “Reporting and Responsibilities.” The Engineer will use a hand-held thermal camera 
 to obtain a thermal profile at least once per project. No production or placement payment adjustments greater 
 than 1.000 will be paid for any sublot that contains severe thermal segregation. Suspend operations and take 
 immediate corrective action to eliminate severe thermal segregation unless otherwise directed. Resume 
 operations when the Engineer determines that subsequent production will meet the requirements of this 
 Section. Evaluate areas with severe thermal segregation by performing density profiles in accordance with 
 Section 3080.4.9.3.3.2., “Segregation (Density Profile).” Remove and replace the material in any areas that 
 have both severe thermal segregation and a failing result for Segregation (Density Profile) unless otherwise 
 directed. The sublot in question may receive a production and placement payment adjustment greater than 
 1.000, if applicable, when the defective material is successfully removed and replaced. 

 
4.7.3.2.  Windrow Operations. Operate windrow pickup equipment so that when hot-mix is placed in windrows, 

 substantially all the mixture deposited on the roadbed is picked up and loaded into the paver. 

 
4.7.3.3.  Hauling Equipment. Use belly dumps, live bottom, or end dump trucks to haul and transfer mixture; 

 however, with exception of paving miscellaneous areas, end dump trucks are only allowed when used in 
 conjunction with an MTD with remixing capability or when a thermal imaging system is used unless otherwise 
 allowed. 

 
4.7.3.4.  Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 

 5 min. The Engineer may evaluate the suspect area in accordance with Section 3080.4.9.3.3.4., “Recovered 
 Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
 paver is stopped. 

 
4.8.  Compaction. Compact the pavement uniformly to contain between 3.7% and 7.0% in-place air voids. Take 

 immediate corrective action to bring the operation within 3.7% and 7.0% when the in-place air voids exceed 
 the range of these tolerances. The Engineer will allow paving to resume when the proposed corrective action 
 is likely to yield between 3.8% and 8.5% in-place air voids. 

 
Obtain cores in areas placed under Exempt Production, as directed, at locations determined by the Engineer. 
The Engineer may test these cores and suspend operations or require removal and replacement if the in- 
place air voids are less than 2.7% or more than 8.0%. Areas defined in Section 3080.4.9.3.1.4., 
“Miscellaneous Areas,” are not subject to in-place air void determination. 

 
Furnish the type, size, and number of rollers required for compaction necessary to ensure adequate 
compaction. Use additional rollers as required to remove any roller marks. Use only water or an approved 
release agent on rollers, tamps, and other compaction equipment unless otherwise directed. 

 
Use the control strip method shown in Tex-207-F, Part IV, on the first day of production to establish the 
rolling pattern that will produce the desired in-place air voids unless otherwise directed. 

Use tamps to thoroughly compact the edges of the pavement along curbs, headers, and similar structures 
and in locations that will not allow thorough compaction with rollers. The Engineer may require rolling with a 
trench roller on widened areas, in trenches, and in other limited areas. 

 
Complete all compaction operations before the pavement temperature drops below 180°F unless otherwise 
allowed. The Engineer may allow compaction with a light finish roller operated in static mode for pavement 
temperatures below 180°F. 

 
Allow the compacted pavement to cool to 160°F or lower before opening to traffic unless otherwise directed. 
Sprinkle the finished mat with water or limewater, when directed, to expedite opening the roadway to traffic. 

 
4.9.  Acceptance Plan. Payment adjustments for the material will be in accordance with Article 3080.6., 

 “Payment.” 

 
Sample and test the hot-mix on a lot and sublot basis. Suspend production until test results or other 
information indicates to the satisfaction of the Engineer that the next material produced or placed will result in 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf


3080 
 

 19 – 30 01-22 
  Statewide  

pay factors of at least 1.000 if the production pay factor given in Section 3080.6.1., “Production Payment 
Adjustment Factors,” for two consecutive lots or the placement pay factor given in Section 3080.6.2., 
“Placement Payment Adjustment Factors,” for two consecutive lots is below 1.000. 

 
4.9.3.  Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request 

 referee testing if a “remove and replace” condition is determined based on the Engineer’s test results, or if 
 the differences between Contractor and Engineer test results exceed the maximum allowable difference in 
 accordance with Table 9 and the differences cannot be resolved. The Contractor may also request referee 
 testing if the Engineer’s test results require suspension of production and the Contractor’s test results are 
 within specification limits. Make the request within five working days after receiving test results and cores 
 from the Engineer. Referee tests will be performed only on the sublot in question and only for the particular 
 tests in question. Allow 10 working days from the time the referee laboratory receives the samples for test 
 results to be reported. The Department may require the Contractor to reimburse the Department for referee 
 tests if more than three referee tests per project are required and the Engineer’s test results are closer to 
 the referee test results than the Contractor’s test results. 

 
The Materials and Tests Division will determine the laboratory-molded density based on the molded specific 
gravity and the maximum theoretical specific gravity of the referee sample. The in-place air voids will be 
determined based on the bulk specific gravity of the cores, as determined by the referee laboratory, and the 
Engineer’s average maximum theoretical specific gravity for the lot. With the exception of remove and 
replace conditions, referee test results are final and will establish payment adjustment factors for the sublot 
in question. The Contractor may decline referee testing and accept the Engineer’s test results when the 
placement payment adjustment factor for any sublot results in a “remove and replace” condition. Placement 
sublots subject to be removed and replaced will be further evaluated in accordance with Section 3080.6.2.2., 
“Placement Sublots Subject to Removal and Replacement.” 

 
4.9.4.  Production Acceptance. 

 
4.9.4.1.  Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1 is 1,000 ton; 

 however, when requested by the Contractor, the Engineer may increase the quantity for Lot 1 to no more than 
 4,000 ton. The Engineer will select subsequent lot sizes based on the anticipated daily production such that 
 approximately three to four sublots are produced each day. The lot size will be between 1,000 ton and 4,000 
 ton. The Engineer may change the lot size before the Contractor begins any lot. 

 
4.9.4.1.1.  Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of 

 production or in other circumstances deemed appropriate, the Engineer may close the lot. Adjust the 
 payment for the incomplete lot in accordance with Section 3080.6.1., “Production Payment 
 Adjustment Factors.” Close all lots within five working days, unless otherwise allowed 

 
4.9.4.2.  Production Sampling. 

 
4.9.4.2.1.  Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 

 sampler will split each sample into three equal portions in accordance with Tex-200-F and label these 
 portions as “Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample splitting 
 and take immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will maintain 
 the custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is completed. 

 
4.9.2.2.1.1.  Random Sample. At the beginning of the project, the Engineer will select random numbers for all production 

 sublots. Determine sample locations in accordance with Tex-225-F. Take one sample for each sublot at the 
 randomly selected location. The Engineer will perform or witness the sampling of production sublots. 

 
4.9.2.2.1.2.  Blind Sample. For one sublot per lot, the Engineer will obtain and test a “blind” sample instead of the 

 random sample collected by the Contractor. Test either the “blind” or the random sample; however, referee 
 testing (if applicable) will be based on a comparison of results from the “blind” sample. The location of the 
 Engineer’s “blind” sample will not be disclosed to the Contractor. The Engineer’s “blind” sample may be 
 randomly selected in accordance with Tex-225-F for any sublot or selected at the discretion of the Engineer. 
 The Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
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4.9.4.2.2.  Informational Shear Bond Strength Testing. Select one random sublot from Lot 2 or higher for shear 
 bond strength testing. Obtain full depth cores in accordance with Tex-249-F. Label the cores with  the 
 Control Section Job (CSJ), producer of the tack coat, mix type, shot rate, lot, and sublot number and 
 provide to the Engineer. The Engineer will ship the cores to the Materials and Tests Division or district 
 laboratory for shear bond strength testing.  Results from these tests will not be used for  specification 
 compliance. 

 
4.9.4.2.3.  Informational Methylene Blue Testing. During the project and at random, obtain and provide the Engineer 

 with approximately 50 lb. of each fine aggregate and approximately 20 lb. of all mineral fillers used to 
 produce the mixture. Label the samples with the Control Section Job (CSJ), mixture type, and approximate 
 lot and sublot number corresponding to when the sample was taken. The Engineer will ship the samples to 
 the Materials and Tests Division for Methylene Blue testing in accordance with Tex-252-F. Results from 
 these tests will not be used for specification compliance. 

 
4.9.4.2.4.  Asphalt Binder Sampling. Obtain a 1-qt. (1-gal. for A-R binder) sample of the asphalt binder witness by the 

 Engineer for each lot of mixture produced. The Contractor will notify the Engineer when the sampling will occur. 
 Obtain the sample at approximately the same time the mixture random sample is obtained. Sample from a 
 port located immediately upstream from the mixing drum or pug mill and upstream from the introduction of any 
 additives in accordance with Tex-500-C, Part II. Label the can with the corresponding lot and sublot 
 numbers, producer, producer facility location, grade, district, date sampled, and project information 
 including highway and CSJ. The Engineer will retain these samples for 1 yr. The Engineer may also obtain 
 independent samples. If obtaining an independent asphalt binder sample and upon request of the 
 Contractor, the Engineer will split a sample of the asphalt binder with the Contractor.  

 
At least once per project, the Engineer will collect split samples of each binder grade and source used. 
The Engineer will submit one split sample to the Materials and Tests Division to verify compliance with 
Item 300, “Asphalts, Oils, and Emulsions” and will retain the other split sample for 1 yr. 

 
4.9.4.3.  Production Testing. The Contractor and Engineer must perform production tests in accordance with 

Table 13. The Contractor has the option to verify the Engineer’s test results on split samples provided by the 
Engineer. Determine compliance with operational tolerances in accordance with Table 9 for all sublots. 

 
Take immediate corrective action if the Engineer’s laboratory-molded density on any sublot is less than 
95.0% or greater than 97.0% to bring the mixture within these tolerances. The Engineer may suspend 
operations if the Contractor’s corrective actions do not produce acceptable results. The Engineer will allow 
production to resume when the proposed corrective action is likely to yield acceptable results. 

 
At any time during production the Engineer may require the Contractor to verify the following based on 
quantities used: 
■ lime content (within ±0.1% of JMF), when PG binder is specified; 
■ fiber content (within ±0.03% of JMF), when PG binder is specified; and 
■ CRM content (within ±1.5% of JMF), when A-R binder is specified. 

 
Maintain the in-line measuring device to verify the A-R binder viscosity between 2,500 and 4,000 centipoise 
at 350°F when A-R binder is specified unless otherwise approved. Record A-R binder viscosity at least once 
an hour and provide the Engineer with a daily summary unless otherwise directed. 

The Engineer may allow alternate methods for determining the asphalt binder content and aggregate 
gradation if the aggregate mineralogy is such that Tex-236-F, Part I does not yield reliable results. Provide 
evidence that results from Tex-236-F, Part I are not reliable before requesting permission to use an alternate 
method unless otherwise directed. Use the applicable test procedure as directed if an alternate test method 
is allowed. 

 

 

 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
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Table 13 

Production and Placement Testing Frequency 

Description Test Method Minimum Contractor 
Testing Frequency 

Minimum Engineer 
Testing Frequency 

Individual % retained for #8 sieve and larger 
Tex-200-F 

or Tex-236-F 

 

1 per sublot 

 

1 per 12 sublots1 Individual % retained for sieves smaller than 
#8 and larger than #200 
% passing the #200 sieve 
Laboratory-molded density  

Tex-207-F 
 

N/A 

 

1 per sublot1 Laboratory-molded bulk specific gravity 
In-place air voids 
VMA Tex-204-F 
Segregation (density profile) Tex-207-F, Part V 1 per sublot2,3 1 per project3 

1 per project Longitudinal joint density Tex-207-F, Part VII 1 per sublot 1 per project 

Moisture content Tex-212-F, Part II When directed 1 per project 

Theoretical maximum specific (Rice) gravity Tex-227-F N/A 1 per sublot1 
Drain-down Tex-235-F 1 per sublot 

 
 
 
 

1 per sublot 

1 per 12 sublots1 

Asphalt binder content4 Tex-236-F 1 per sublot 1 per lot1 
Hamburg Wheel test Tex-242-F N/A 1 per project 
Overlay test5 Tex-248-F N/A 1 per project 

Recycled Asphalt Shingles (RAS)6 Tex-217-F, Part III N/A 1 per project 

Thermal profile Tex-244-F 1 per sublot2,3, 7 1 per project3 

Asphalt binder sampling and testing Tex-500-C          1 per lot 
         (sample only)8 1 per project 

Tack coat sampling and testing Tex-500-C, Part III N/A 1 per project 
Boil test9 Tex-530-C 1 per lot 1 per project 

Methylene blue test10 Tex-252-F 
1 per project 
(sample only) 

1 per project 

Shear bond strength test10 Tex-245-F   1 per project 
   (sample only) 1 per project 

1. For production defined in Section 3080.4.9.4., “Exempt Production,” the Engineer will test one per day if 100 ton or 
more are produced. For Exempt Production, no testing is required when less than 100 ton are produced. 

2. To be performed in the presence of the Engineer when using the thermal camera, unless otherwise approved.  
3. Not required when a thermal imaging system is used. 
4. Ensure the binder content determination excludes fibers. 
5. Testing performed by the Materials and Tests Division on sample obtained from Lot 2 or higher. 
6. Testing performed by the Materials and Tests Division. 
7. When using the thermal imaging system, the test report must include the temperature measurements taken in 

accordance with Tex-244-F. 
8. Obtain samples witnessed by the Engineer. The Engineer will retain these samples for 1 yr. 
9. When shown on the plans. 
10. Testing performed by the Materials and Tests Division for informational purposes only. 

 

4.9.4.4.  Operational Tolerances. Control the production process within the operational tolerances in accordance 
 with Table 9. When production is suspended, the Engineer will allow production to resume when test results 
 or other information indicates the next mixture produced will be within the operational tolerances. 

 
4.9.4.4.1.  Gradation. Suspend operation and take corrective action if any aggregate is retained on the maximum sieve 

 size in accordance with Table 7. A sublot is defined as out of tolerance if either the Engineer’s or the 
 Contractor’s test results are out of operational tolerance. Suspend production when test results for gradation 
 exceed the operational tolerances in accordance with Table 9 for three consecutive sublots on the same 
 sieve or four consecutive sublots on any sieve unless otherwise directed. The consecutive sublots may be 
 from more than one lot. 

 
4.9.4.4.2.  Asphalt Binder Content. A sublot is defined as out of operational tolerance if either the Engineer’s or the 

 Contractor’s test results exceed the values in accordance with Table 9. No production or placement 
 payment adjustments greater than 1.000 will be paid for any sublot that is out of operational tolerance for 
 asphalt binder content. Suspend production and shipment of the mixture if the Engineer’s or the 
 Contractor’s asphalt binder content deviates from the current JMF by more than 0.5% for any sublot or is 
 less than the minimum asphalt content allowed in accordance with Table 8. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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4.9.4.4.3.  Voids in Mineral Aggregates (VMA). The Engineer will determine the VMA for every sublot. For sublots 

 when the Engineer does not determine asphalt binder content, the Engineer will use the asphalt binder 
 content results from QC testing performed by the Contractor to determine VMA. 

 
Take immediate corrective action if the VMA value for any sublot is less than the minimum VMA requirement 
for production in accordance with Table 7. Suspend production and shipment of the mixture if the Engineer’s 
VMA results on two consecutive sublots are below the minimum VMA requirement for production in 
accordance with Table 7. No production or placement payment adjustments greater than 1.000 will be paid 
for any sublot that does not meet the minimum VMA requirement for production in accordance with Table 7 
based on the Engineer’s VMA determination. 

 
Suspend production and shipment of the mixture if the Engineer’s VMA result is more than 0.5% below the 
minimum VMA requirement for production in accordance with Table 7. In addition to suspending production, 
the Engineer may require removal and replacement or may allow the sublot to be left in place without 
payment. 

 
4.9.4.4.4.  Fibers. Suspend production and shipment of the mixture if fiber content varies from the design target value 

 by more than ±0.03% on two consecutive tests. 

 
4.9.4.4.5.  Hamburg Wheel Test. The Engineer may perform a Hamburg Wheel test on plant produced mixture at any 

 time during production. In addition to testing production samples, the Engineer may obtain cores and perform 
 Hamburg Wheel tests on any areas of the roadway where rutting is observed. Suspend production until 
 further Hamburg Wheel tests meet the specified values when the production or core samples fail the 
 Hamburg Wheel test criteria in accordance with Table 8. Core samples, if taken, will be obtained from the 
 center of the finished mat or other areas excluding the vehicle wheel paths. The Engineer may require up to 
 the entire sublot of any mixture failing the Hamburg Wheel test to be removed and replaced at the 
 Contractor’s expense. 

 
If the Department’s or Department-approved laboratory’s Hamburg Wheel test results in a “remove and 
replace” condition, the Contractor may request that the Department confirm the results by re-testing the 
failing material. The Materials and Tests Division will perform the Hamburg Wheel tests and determine 
the final disposition of the material in question based on the Department’s test results. 

 
4.9.4.5.  Individual Loads of Hot-Mix. The Engineer can reject individual truckloads of hot-mix. When a load of hot-

 mix is rejected for reasons other than temperature, contamination, or excessive uncoated particles, the 
 Contractor may request that the rejected load be tested. Make this request within 4 hr. of rejection. The 
 Engineer will sample and test the mixture. If test results are within the operational tolerances in accordance 
 with Table 9, payment will be made for the load. If test results are not within operational tolerances, no 
 payment will be made for the load. 

 
4.9.5.  Placement Acceptance. 

 
4.9.5.1.  Placement Lot. A placement lot consists of four placement sublots. A placement sublot consists of the 

 area placed during a production sublot. 

 
4.9.5.1.1.  Lot 1 Placement. Placement payment adjustments greater than 1.000 for Lot 1 will be in accordance with 

 Section 3080.6.2., “Placement Payment Adjustment Factors;” however, no placement adjustment less than 
 1.000 will be assessed for any sublot placed in Lot 1, when the in-place air voids are greater than or equal to 
 2.7% and less than or equal to 8.0%. Remove and replace any sublot with in-place air voids less than 2.7% 
 or greater than 8.0%. 

 
4.9.5.1.2.  Incomplete Placement Lots. An incomplete placement lot consists of the area placed as described in 

 Section 3080.4.9.2.1.1., “Incomplete Production Lots,” excluding areas defined in Section 3080.4.9.3.1.4., 
 “Miscellaneous Areas.” Placement sampling is required if the random sample plan for production resulted in 
 a sample being obtained from an incomplete production sublot. 

4.9.5.1.3.  Shoulders, Ramps, Etc. Shoulders, ramps, intersections, acceleration lanes, deceleration lanes, and turn 



3080 
 

 23 – 30 01-22 
  Statewide  

 lanes are subject to in-place air void determination and payment adjustments unless designated on the plans 
 as not eligible for in-place air void determination. Intersections may be considered miscellaneous areas when 
 determined by the Engineer. 

 
4.9.5.1.4.  Miscellaneous Areas. Miscellaneous areas include areas that typically involve significant handwork or 

 discontinuous paving operations, such as driveways, mailbox turnouts, crossovers, gores, spot level-up 
 areas, and other similar areas. Temporary detours are subject to in-place air void determination when shown 
 on the plans. Miscellaneous areas also include level-ups and thin overlays when the layer thickness specified 
 on the plans is less than the minimum untrimmed core height eligible for testing in accordance with Table 11. 
 The specified layer thickness is based on the rate of 110 lb. per square yard for each inch of pavement 
 unless another rate is shown on the plans. When “level up” is listed as part of the item bid description code, a 
 payment adjustment factor of 1.000 will be assigned for all placement sublots as described in Article 3080.6., 
 “Payment.” Miscellaneous areas are not eligible for random placement sampling locations. Compact 
 miscellaneous areas in accordance with Section 3080.4.8., “Compaction.” Miscellaneous areas are not 
 subject to in-place air void determination, thermal profiles testing, segregation (density profiles), or 
 longitudinal joint density evaluations. 

 
4.9.5.2.  Placement Sampling. The Engineer will select random numbers for all placement sublots at the beginning 

 of the project. The Engineer will provide the Contractor with the placement random numbers immediately 
 after the sublot is completed. Mark the roadway location at the completion of each sublot and record the 
 station number. Determine one random sample location for each placement sublot in accordance with 

Tex-225-F. Adjust the random sample location by no more than necessary to achieve a 2-ft. clearance if the 
location is within 2 ft. of a joint or pavement edge. 

 
Shoulders, ramps, intersections, acceleration lanes, deceleration lanes, and turn lanes are always eligible for 
selection as a random sample location; however, if a random sample location falls on one of these areas and 
the area is designated on the plans as not subject to in-place air void determination, cores will not be taken 
for the sublot and a 1.000 pay factor will be assigned to that sublot. 

 
Provide the equipment and means to obtain and trim roadway cores on-site. On-site is defined as in close 
proximity to where the cores are taken. Obtain the cores within one working day of the time the placement 
sublot is completed unless otherwise approved. Obtain two 6-in. diameter cores side-by-side from within 1 ft. 
of the random location provided for the placement sublot. Mark the cores for identification, measure and 
record the untrimmed core height, and provide the information to the Engineer. The Engineer will witness the 
coring operation and measurement of the core thickness. Visually inspect each core and verify that the 
current paving layer is bonded to the underlying layer. Take corrective action if an adequate bond does not 
exist between the current and underlying layer to ensure that an adequate bond will be achieved during 
subsequent placement operations. 

 
Trim the cores immediately after obtaining the cores from the roadway in accordance with Tex-251-F if the 
core heights meet the minimum untrimmed value in accordance with Table 11. Trim the cores on-site in the 
presence of the Engineer. Use a permanent marker or paint pen to record the lot and sublot numbers on 
each core as well as the designation as Core A or B. The Engineer may require additional information to be 
marked on the core and may choose to sign or initial the core. The Engineer will take custody of the cores 
immediately after witnessing the trimming of the cores and will retain custody of the cores until the 
Department’s testing is completed. Before turning the trimmed cores over to the Engineer, the Contractor 
may wrap the trimmed cores or secure them in a manner that will reduce the risk of possible damage 
occurring during transport by the Engineer. After testing, the Engineer will return the cores to the Contractor. 

 
The Engineer may have the cores transported back to the Department’s laboratory at the HMA plant via the 
Contractor’s haul truck or other designated vehicle. In such cases where the cores will be out of the 
Engineer’s possession during transport, the Engineer will use Department-provided security bags and the 
Roadway Core Custody protocol located at http://www.dot.state.tx.us/business/specifications.htm to provide 
a secure means and process that protects the integrity of the cores during transport. 

Decide whether to include the pair of cores in the air void determination for that sublot if the core height 
before trimming is less than the minimum untrimmed value in accordance with Table 11.  

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit251.pdf
http://www.dot.state.tx.us/business/specifications.htm
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Trim the cores as described above before delivering to the Engineer if electing to have the cores included in 
the air void determination. Deliver untrimmed cores to the Engineer and inform the Engineer of the decision 
to not have the cores included in air void determination if electing to not have the cores included in air void 
determination. The placement pay factor for the sublot will be 1.000 if cores will not be included in air void 
determination. 

Instead of the Contractor trimming the cores on-site immediately after coring, the Engineer and the 
Contractor may mutually agree to have the trimming operations performed at an alternate location such as a 
field laboratory or other similar location. In such cases, the Engineer will take possession of the cores 
immediately after they are obtained from the roadway and will retain custody of the cores until testing is 
completed. Either the Department or Contractor representative may perform trimming of the cores. The 
Engineer will witness all trimming operations in cases where the Contractor representative performs the 
trimming operation. 

Dry the core holes and tack the sides and bottom immediately after obtaining the cores. Fill the hole with the 
same type of mixture and properly compact the mixture. Repair core holes with other methods when 
approved. 

4.9.5.3.  Placement Testing. Perform placement tests in accordance with Table 13. After the Engineer returns the 
 cores, the Contractor may test the cores to verify the Engineer’s test results for in-place air voids. The 
 allowable differences between the Contractor’s and Engineer’s test results are listed in Table 9. 

4.9.5.3.1.  In-Place Air Voids. The Engineer will measure in-place air voids in accordance with Tex-207-F andTex-227-F. 
 Before drying to a constant weight, cores may be pre-dried using a CoreDry or similar vacuum device to 
 remove excess moisture. The Engineer will average the values obtained for all sublots in the production lot to 
 determine the theoretical maximum specific gravity. The Engineer will use the average air void content for in-
 place air voids. 

The Engineer will use the vacuum method to seal the core if required by Tex-207-F. The Engineer will use 
the test results from the unsealed core to determine the placement payment adjustment factor if the sealed 
core yields a higher specific gravity than the unsealed core. After determining the in-place air void content, 
the Engineer will return the cores and provide test results to the Contractor. 

4.9.5.3.2.  Segregation (Density Profile). Test for segregation using density profiles in accordance with Tex-207-F, 
 Part V when using a thermal camera instead of the thermal imaging system. Density profiles are not 
 required and are not applicable when using a thermal imaging system. Density profiles are not applicable in 
 areas described in Section 3080.4.9.3.1.4., “Miscellaneous Areas.” 

Perform a minimum of one density profile per sublot. Perform additional density profiles when any of the 
following conditions occur, unless otherwise approved: 

■ the paver stops due to lack of material being delivered to the paving operations and the temperature of the 

uncompacted mat before the initial break down rolling is less than the temperatures shown in accordance 

with Table 14;  

■ areas that are identified by either the Contractor or the Engineer as with thermal segregation;  

■ any visibly segregated areas that exist. 

 
Table 14 

Minimum Uncompacted Mat Temperature Requiring a Segregation Profile 

High-Temperature Binder Grade1 
Min Temperature of the Uncompacted Mat Allowed 

Before Initial Break Down Rolling2,3,4,5 

PG 76 <270˚F 
A-R Binder <270˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture 

2. The surface of the uncompacted mat must be measured using a hand-held thermal camera or infrared thermometer. 
3. Segregation profiles are required in areas with moderate and severe thermal segregation as described in Section 

3080.4.7.3.1.3., “Thermal Camera.” 
4. Minimum uncompacted mat temperature requiring a segregation profile may be reduced 10°F if using a compaction aid. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
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5. When using WMA, the minimum uncompacted mat temperature requiring a segregation profile is 215°F. 

 
Provide the Engineer with the density profile of every sublot in the lot within one working day of the 
completion of each lot. Report the results of each density profile in accordance with Section 3080.4.2., 
“Reporting and Responsibilities.” 

 
The density profile is considered failing if it exceeds the tolerances in accordance with Table 15. No 
production or placement payment adjustments greater than 1.000 will be paid for any sublot that contains a 
failing density profile. 
When a hand-held thermal camera is used instead of a thermal imaging system, the Engineer will measure 
the density profile at least once per project. The Engineer’s density profile results will be used when 
available. The Engineer may require the Contractor to remove and replace the area in question if the area 
fails the density profile and has surface irregularities as defined in Section 3080.4.9.3.3.5., “Irregularities.” 
The sublot in question may receive a production and placement payment adjustment greater than 1.000, if 
applicable, when the defective material is successfully removed and replaced. 

Investigate density profile failures and take corrective actions during production and placement to eliminate 
the segregation. Suspend production if two consecutive density profiles fail unless otherwise approved. 
Resume production after the Engineer approves changes to production or placement methods. 
 

Table 15 
Segregation (Density Profile) Acceptance Criteria 

 

Mixture Type 
Max Allowable Density 

Range (Highest to 
Lowest) 

Max Allowable Density Range 
(Average to Lowest) 

SMA-C & SMAR-C 8.0 pcf 5.0 pcf 
SMA-D, SMA-F & SMAR-F 6.0 pcf 3.0 pcf 

 

4.9.5.3.3.  Longitudinal Joint Density. 

 
4.9.3.3.3.1.  Informational Shear Bond Strength Testing. Select one random sublot from Lot 2 or higher for shear 

 bond strength testing. Obtain full depth cores in accordance with Tex-249-F. Label the cores with the 
 Control  Section Job (CSJ), producer of the tack coat, mix type, shot rate, lot, and sublot number and 
 provide to the Engineer. The Engineer will ship the cores to the Materials and Tests Division or district 
 laboratory for shear bond strength testing.  Results from these tests will not be used for specification 
 compliance. 

 
4.9.3.3.3.2.  Record Tests. Perform a joint density evaluation for each sublot at each pavement edge that is or will 

 become a longitudinal joint. Joint density evaluations are not applicable in areas described in Section 
 3080.4.9.3.1.4., “Miscellaneous Areas.” Determine the joint density in accordance with Tex-207-F, 
 Part VII. Record the joint density information and submit results on Department forms to the Engineer. 
 The evaluation is considered failing if the joint density is more than 3.0 pcf below the density taken at 
 the core random sample location and the correlated joint density is less than 90.0%. The Engineer will 
 make independent joint density verification at least once per project and may make independent joint 
 density verifications at the random sample locations. The Engineer’s joint density test results will be 
 used when available. 

 
Provide the Engineer with the joint density of every sublot in the lot within one working day of the completion 
of each lot. Report the results of each joint density in accordance with Section 3080.4.2., “Reporting and 
Responsibilities.” 

 
Investigate joint density failures and take corrective actions during production and placement to improve the 
joint density. Suspend production if the evaluations on two consecutive sublots fail unless otherwise 
approved. Resume production after the Engineer approves changes to production or placement methods. 

 
4.9.3.3.4.  Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take production samples or 

 cores from suspect areas of the project to determine recovered asphalt properties. Asphalt binders with an 
 aging ratio greater than 3.5 do not meet the requirements for recovered asphalt properties and may be 
 deemed defective when tested and evaluated by the Materials and Tests Division. The aging ratio is the 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
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 DSR value of the extracted binder divided by the DSR value of the original unaged binder. Obtain DSR 
 values in accordance with AASHTO T 315 at the specified high temperature PG of the asphalt. The 
 Engineer may require removal and replacement of the defective material at the Contractor’s expense. The 
 asphalt binder will be recovered for testing from production samples or cores in accordance with Tex-211-F. 

 

4.9.3.3.5.  Irregularities. Identify and correct irregularities including segregation, rutting, raveling, flushing, fat spots, mat 
 slippage, irregular color, irregular texture, roller marks, tears, gouges, streaks, uncoated aggregate particles, 
 or broken aggregate particles. The Engineer may also identify irregularities, and in such cases, the Engineer 
 will promptly notify the Contractor. If the Engineer determines that the irregularity will adversely affect 
 pavement performance, the Engineer may require the Contractor to remove and replace (at the Contractor’s 
 expense) areas of the pavement that contain irregularities. The Engineer may also require the Contractor to 
 remove and replace (at the Contractor’s expense) areas where the mixture does not bond to the existing 
 pavement.  

If irregularities are detected, the Engineer may require the Contractor to immediately suspend operations or 
may allow the Contractor to continue operations for no more than one day while the Contractor is taking 
appropriate corrective action. 

 
4.9.4.  Exempt Production. The Engineer may deem the mixture as exempt production for the following 

 conditions: 
■ anticipated daily production is less than 500 ton; 
■ total production for the project is less than 5,000 ton; 
■ when mutually agreed between the Engineer and the Contractor; or 
■ when shown on the plans. 

 
For exempt production, the Contractor is relieved of all production and placement QC/QA sampling and testing 
requirements, except for coring operations when required by the Engineer. The production and placement pay 
factors are 1.000 if the specification requirements listed below are met, all other specification requirements are 
met, and the Engineer performs acceptance tests for production and placement in accordance with Table  13 
when 100 ton or more per day are produced. 

■ produce, haul, place, and compact the mixture in compliance with the specification and as directed; 
■ control mixture production to yield a laboratory-molded density that is within ±1.0% of the target 

laboratory-molded density as tested by the Engineer; 

■ compact the mixture in accordance with Section 3080.4.8., “Compaction,” and 
■ when a thermal imaging system is not used, the Engineer may perform segregation (density profiles) 

and thermal profiles in accordance with the specification. 

 
4.9.5. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 

unless otherwise shown on the plans. 

 
 

5. MEASUREMENT 

5.1. Stone Matrix Asphalt. Hot mix will be measured by the ton of composite hot-mix. The composite hot-mix is 
the asphalt, aggregate, and additives. Measure the weight on scales in accordance with Item 520, “Weighing 
and Measuring Equipment.” Provide the Engineer with a daily summary of the asphalt mass flow meter 
readings for SMAR mixtures unless otherwise directed. 

5.2. Tack Coat. Tack coat will be measured at the applied temperature by strapping the tank before and after road 
application and determining the net volume in gallons from the calibrated distributor. The Engineer will witness 
all strapping operations for volume determination. All tack, including emulsions, will be measured by the gallon 
applied. 

The Engineer may allow the use of a metering device to determine asphalt volume used and application rate if 
the device is accurate within 1.5% of the strapped volume. 

 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
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6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3080.5.1., “Stone Matrix Asphalt,” will be paid for at the unit bid price for “Stone Matrix Asphalt” of 
the mixture type, SAC, and binder specified. These prices are full compensation for surface preparation, 
materials, placement, equipment, labor, tools, and incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided 
under Section 3080.5.2., “Tack Coat,” will be paid for at the unit bid price for “Tack Coat” of the tack coat 
provided. These prices are full compensation for materials, placement, equipment, labor, tools, and 
incidentals. 

Payment adjustments will be applied as determined in this Item; however, a payment adjustment factor of 

1.000 will be assigned for all placement sublots for “level ups” only when “level up” is listed as part of the 
item bid description code. A payment adjustment factor of 1.000 will be assigned to all production and 
placement sublots when “exempt” is listed as part of the item bid description code, and all testing 
requirements are met. 

Payment for each sublot, including applicable payment adjustments greater than 1.000, will only be paid for 
sublots when the Contractor supplies the Engineer with the required documentation for production and 
placement QC/QA, thermal profiles, segregation density profiles, and longitudinal joint densities in 
accordance with Section 3080.4.2., “Reporting and Responsibilities.” When a thermal imaging system is 
used, documentation is not required for thermal profiles or segregation density profiles on individual sublots; 
however, the thermal imaging system reports described in Tex-244-F are required. 

Trial batches will not be paid for unless they are included in pavement work approved by the Department. 

Payment adjustment for ride quality will be determined in accordance with Item 585, “Ride Quality for 
Pavement Surfaces.” 

6.1. Production Payment Adjustment Factors. The production payment adjustment factor is based on the 
laboratory-molded density using the Engineer’s test results. The bulk specific gravities of the samples 
from each sublot will be divided by the Engineer’s maximum theoretical specific gravity for the sublot. The 
individual sample densities for the sublot will be averaged to determine the production payment 
adjustment factor in accordance with Table 16 for each sublot using the deviation from the target 
laboratory-molded density in accordance with Table 8. The production payment adjustment factor for 
completed lots will be the average of the payment adjustment factors for the four sublots sampled within 
that lot. 

 

 

 

 

 

 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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Table 16 

Production Payment Adjustment Factors for Laboratory-Molded Density1 

Absolute Deviation from Target Laboratory-
Molded Density 

Production Payment Adjustment Factor (Target 
Laboratory-Molded Density) 

0.0 1.100 

0.1 1.100 

0.2 1.100 

0.3 1.086 

0.4 1.075 

0.5 1.063 

0.6 1.050 

0.7 1.038 

0.8 1.025 

0.9 1.013 

1.0 1.000 

1.1 0.900 

1.2 0.800 

1.3 0.700 

> 1.3 Remove and replace 

1. If the Engineer’s laboratory-molded density on any sublot is less than 95.0% or greater than 97.0%, take immediate 
corrective action to bring the mixture within these tolerances. The Engineer may suspend operations if the Contractor’s 
corrective actions do not produce acceptable results. The Engineer will allow production to resume when the proposed 
corrective action is likely to yield acceptable results. 

 
 

6.1.1. Payment for Incomplete Production Lots. Production payment adjustments for incomplete lots, described 
under Section 3080.4.9.2.1.1., “Incomplete Production Lots,” will be calculated using the average production 
pay factors from all sublots sampled.  

A production pay factor of 1.000 will be assigned to any lot when the random sampling plan did not result in 
collection of any samples within the first sublot. 

 
6.1.2. Production Sublots Subject to Removal and Replacement. If after referee testing, the laboratory-molded 

density for any sublot results in a “remove and replace” condition as listed in Table 13, the Engineer may 
require removal and replacement or may allow the sublot to be left in place without payment. The Engineer 
may also accept the sublot in accordance with Section 5.3.1., “Acceptance of Defective or Unauthorized 
Work.” Replacement material meeting the requirements of this Item will be paid for in accordance with this 
Section. 

 
6.2. Placement Payment Adjustment Factors. The placement payment adjustment factor is based on in-place 

air voids using the Engineer’s test results. The bulk specific gravities of the cores from each sublot will be 
divided by the Engineer’s average maximum theoretical specific gravity for the lot. The individual core 
densities for the sublot will be averaged to determine the placement payment adjustment factor in 
accordance with Table 17 for each sublot that requires in-place air void measurement. A placement 
payment adjustment factor of 1.000 will be assigned to the entire sublot when the random sample location 
falls in an area designated on the plans as not subject to in-place air void determination. A placement 
payment adjustment factor of 1.000 will be assigned to quantities placed in areas described in Section 
3080.4.9.3.1.4., “Miscellaneous Areas.” The placement payment adjustment factor for completed lots will 
be the average of the placement payment adjustment factors for up to four sublots within that lot. 
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Table 17 
Placement Payment Adjustment Factors for In-Place Air Voids 

In-Place 
Air Voids 

Placement Payment 
Adjustment Factor 

In-Place 
Air Voids 

Placement Payment 
Adjustment Factor 

< 2.7 Remove and Replace 5.4 1.080 
2.7 0.710 5.5 1.075 
2.8 0.740 5.6 1.070 
2.9 0.770 5.7 1.065 
3.0 0.800 5.8 1.060 
3.1 0.830 5.9 1.055 
3.2 0.860 6.0 1.050 
3.3 0.890 6.1 1.045 
3.4 0.920 6.2 1.040 
3.5 0.950 6.3 1.035 
3.6 0.980 6.4 1.030 
3.7 1.010 6.5 1.025 
3.8 1.040 6.6 1.020 
3.9 1.070 6.7 1.015 
4.0 1.100 6.8 1.010 
4.1 1.100 6.9 1.005 
4.2 1.100 7.0 1.000 
4.3 1.100 7.1 0.970 
4.4 1.100 7.2 0.940 
4.5 1.100 7.3 0.910 
4.6 1.100 7.4 0.880 
4.7 1.100 7.5 0.850 
4.8 1.100 7.6 0.820 
4.9 1.100 7.7 0.790 
5.0 1.100 7.8 0.760 
5.1 1.095 7.9 0.730 
5.2 1.090 8.0 0.700 
5.3 1.085 > 8.0 Remove and Replace 

 

6.2.1. Payment for Incomplete Placement Lots. Payment adjustments for incomplete placement lots described 
under Section 3080.4.9.3.1.2., “Incomplete Placement Lots,” will be calculated using the average of the 
placement pay factors from all sublots sampled and sublots where the random location falls in an area 
designated on the plans as not eligible for in-place air void determination.  

If the random sampling plan results in production samples, but not in placement samples, the random core 
location and placement adjustment factor for the sublot will be determined by applying the placement 
random number to the length of the sublot placed. 

If the random sampling plan results in placement samples, but not in production samples, no placement 
adjustment factor will apply for that sublot placed. 

A placement payment adjustment factor of 1.000 will be assigned to any lot when the random sampling 
plan did not result in collection of any production samples. 

 
6.2.2. Placement Sublots Subject to Removal and Replacement. If after referee testing, the placement payment 

adjustment factor for any sublot results in a “remove and replace” condition as listed in Table 17, the Engineer 
will choose the location of two cores to be taken within 3 ft. of the original failing core location. The Contractor 
will obtain the cores in the presence of the Engineer. The Engineer will take immediate possession                
of the untrimmed cores and submit the untrimmed cores to the Materials and Tests Division, where they will            
be trimmed if necessary and tested for bulk specific gravity within 10 working days of receipt.  
 
The bulk specific gravity of each core will be divided by the Engineer’s average maximum theoretical specific 
gravity for that lot. The individual core densities for the sublot will be averaged to determine the new payment 
adjustment factor of the sublot in question. If the new payment adjustment factor is 0.700 or greater, the new 
payment adjustment factor will apply to that sublot. If the new payment adjustment factor is less than 0.700, 
no payment will be made for the sublot. Remove and replace the failing sublot, or the Engineer may allow the 
sublot to be left in place without payment. The Engineer may also accept the sublot in accordance with 
Section 5.3.1., “Acceptance of Defective or Unauthorized Work.” Replacement material meeting the 
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requirements of this Item will be paid for in accordance with this Section. 

6.3. Total Adjusted Pay Calculation. Total adjusted pay (TAP) will be based on the applicable payment 
adjustment factors for production and placement for each lot. 

 
TAP = (A+B)/2 

 
where: 
A = Bid price × production lot quantity × average payment adjustment factor for the production lot 

B = Bid price × placement lot quantity × average payment adjustment factor for the placement lot + (bid price 
× quantity placed in miscellaneous areas × 1.000) 

 
Production lot quantity = Quantity actually placed - quantity left in place without payment 

 
Placement lot quantity = Quantity actually placed - quantity left in place without payment - quantity placed in 
miscellaneous areas 
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Special Specification 3081 
Thin Overlay Mixtures 

 
 

1. DESCRIPTION 
 

Construct a thin surface course composed of a compacted mixture of aggregate and asphalt binder mixed 
hot in a mixing plant. Produce a thin overlay mixture (TOM) with a minimum lift thickness of 1/2 in. for a 
Type F mixture and 3/4 in. for a Type C mixture. 

 
 

2. MATERIALS 
 

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. 

Notify the Engineer of all material sources and before changing any material source or formulation. The 
Engineer will verify that the specification requirements are met when the Contractor makes a source or 
formulation change, and may require a new laboratory mixture design, trial batch, or both. The Engineer may 
sample and test project materials at any time during the project to verify specification compliance in 
accordance with Item 6, “Control of Materials.” 

2.1 . Aggregate. Furnish aggregates from sources that conform to the requirements in accordance with Table 1 
and as specified in this Section. Aggregate requirements in this Section, including those shown in Table 1, 
may be modified or eliminated when shown on the plans. Additional aggregate requirements may be 
specified when shown on the plans. Provide aggregate stockpiles that meet the definitions in this Section for 
coarse, intermediate, or fine aggregate. Do not use reclaimed asphalt pavement (RAP) or recycled asphalt 
shingles (RAS). Supply aggregates that meet the definitions in accordance with Tex-100-E for crushed gravel 
or crushed stone. The Engineer will designate the plant or the quarry as the sampling location. Provide 
samples from materials produced for the project. The Engineer will establish the Surface Aggregate 
Classification (SAC) and perform Los Angeles abrasion, magnesium sulfate soundness, and Micro-Deval 
tests. Perform all other aggregate quality tests in accordance with Table 1. Document all test results on the 
mixture design report. The Engineer may perform tests on independent or split samples to verify Contractor 
test results. Stockpile aggregates for each source and type separately. Determine aggregate gradations for 
mixture design and production testing based on the washed sieve analysis in accordance with Tex-200-F, 
Part II. 

2.1 .1. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% material passing the No. 8 
sieve. Aggregates from sources listed in the Department’s Bituminous Rated Source Quality Catalog 
(BRSQC) are preapproved for use. Use only the rated values for hot-mix listed in the BRSQC. Rated values 
for surface treatment (ST) do not apply to coarse aggregate sources used in hot-mix asphalt. 

 
For sources not listed on the Department’s BRSQC: 
 build an individual stockpile for each material; 
 request the Department test the stockpile for specification compliance;  
 approved only when tested by the Engineer; 
 once approved, do not add material to the stockpile unless otherwise approved; and 
 allow 30 calendar days for the Engineer to sample, test, and report results. 

2.1.1.1. Blending Class A and Class B Aggregates. Class B aggregate meeting all other requirements in blending 
 Class A and B aggregates to meet a Class A requirement, ensure that at least 50% by weight, or volume if 
 required, of all aggregates used in the mixture design retained on the No. 8 sieve comes from the Class A 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
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 aggregate source, unless otherwise shown on the plans. Blend by volume if the bulk specific gravities of the 
 Class A and B aggregates differ by more than 0.300. Class B aggregate may be disallowed when shown on the 
 plans. 

The Engineer may perform tests at any time during production, when the Contractor blends Class A and B 
aggregates to meet a Class A requirement, to ensure that at least 50% by weight, or volume if required, of the 
material retained on the No. 8 sieve comes from the Class A aggregate source. The Engineer will use the 
Department’s mix design template, when electing to verify conformance, to calculate the percent of Class A 
aggregate retained on the No. 8 sieve by inputting the bin percentages shown from readouts in the control 
room at the time of production and stockpile gradations measured at the time of production. The Engineer 
may determine the gradations based on either washed or dry sieve analysis from samples obtained from 
individual aggregate cold feed bins or aggregate stockpiles. The Engineer may perform spot checks using the 
gradations supplied by the Contractor on the mixture design report as an input for the template; however, a 
failing spot check will require confirmation with a stockpile gradation determined by the Engineer. 

2.1.1.2 . Micro-Deval Abrasion. The Engineer will perform a minimum of one Micro-Deval abrasion test in accordance 
 with Tex-461-A for each coarse aggregate source used in the mixture design that has a Rated Source 
 Soundness Magnesium (RSSM) loss value greater than 15 as listed in the BRSQC, unless otherwise 
 directed. The Engineer will perform testing before the start of production and may perform additional testing  at 
 any time during production. The Engineer may obtain the coarse aggregate samples from each coarse 
 aggregate source or may require the Contractor to obtain the samples. The Engineer may waive all Micro-
 Deval testing based on a satisfactory test history of the same aggregate source. 

The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when 
tested, using the following formula: 

Mgest. = (RSSM)(MDact./RSMD) 
 

where: 
Mgest = magnesium sulfate soundness loss 
RSSM = Rated Source Soundness Magnesium 
MDact = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate 
soundness loss specified, the coarse aggregate source will not be allowed for use unless otherwise 
approved. The Engineer will consult the Soils and Aggregates Section of the Materials and Tests Division, and 
additional testing may be required before granting approval. 

2.1 .2. Intermediate Aggregate. Aggregates not meeting the definition of coarse or fine aggregate will be defined as 
intermediate aggregate. Supply intermediate aggregates, when used that are free from organic impurities. The 
Engineer may test the intermediate aggregate in accordance with Tex-408-A to verify the material is free from 
organic impurities. Supply intermediate aggregate from coarse aggregate sources, when used that meet the 
requirements in accordance with Table 1 unless otherwise approved. 

If 10% or more of the stockpile is retained on the No. 4 sieve, verify that it meets the requirements in 
accordance with Table 1 for crushed face count (Tex-460-A) and flat and elongated particles (Tex-280-F). 

2.1 .3. Fine Aggregate. Fine aggregates consist of manufactured sands and screenings. Natural sands are not 
allowed in any mixture. Fine aggregate stockpiles must meet the fine aggregate properties in accordance with 
Table 1 and the gradation requirements in accordance with Table 2. Supply fine aggregates that are free 
from organic impurities. The Engineer may test the fine aggregate in accordance with Tex-408-A to verify 
the material is free from organic impurities. Use fine aggregate from coarse aggregate sources that meet 
the requirements in accordance with Table 1 unless otherwise approved. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
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If 10% or more of the stockpile is retained on the No. 4 sieve, verify that it meets the requirements in accordance 
with Table 1 for crushed face count (Tex-460-A) and flat and elongated particles (Tex-280-F). 
 

Table 1 
Aggregate Quality Requirements 

Property Test Method Requirement 
Coarse Aggregate 

SAC Tex-499-A 
 

A1 
Deleterious material, %, Max Tex-217-F, Part I 1.5 
Decantation, %, Max Tex-217-F, Part II 1.5 
Micro-Deval abrasion, % Tex-461-A Note r 
Los Angeles abrasion, %, Max Tex-410-A 30 
Magnesium sulfate soundness, 5 cycles, %, Max Tex-411-A 20 
Crushed face count,3 %, Min Tex-460-A, Part I 95 
Flat and elongated particles @ 5:1, %, Max Tex-280-F 10 

Fine Aggregate 
Linear shrinkage, %, Max Tex-107-E 

 
3 

Sand equivalent, %, Min Tex-203-F 45 
1. Surface Aggregate Classification of “A” is required unless otherwise shown on the plans. 
2. Used to estimate the magnesium sulfate soundness loss in accordance with 

Section 3081.2.1.1.2., “Micro-Deval Abrasion.” 
3. Only applies to crushed gravel. 

 
Table 2 

Gradation Requirements for Fine Aggregate 
Sieve Size % Passing by Weight or Volume 

3/8″ 100 
#8 70–100 

#200 0–30 
 

2.2 . Mineral Filler. Mineral filler consists of finely divided mineral matter such as agricultural lime, crusher fines, or 
hydrated lime. Mineral filler is allowed unless otherwise shown on the plans. Fly ash is not permitted unless 
otherwise shown on the plans. Use no more than 2% hydrated lime unless otherwise shown on the plans. Test 
all mineral fillers except hydrated lime and fly ash in accordance with Tex-107-E to ensure specification 
compliance. The plans may require or disallow specific mineral fillers. Provide mineral filler, when used, that: 
 is sufficiently dry, free-flowing, and free from clumps and foreign matter as determined by the Engineer; 
 does not exceed 3% linear shrinkage when tested in accordance with Tex-107-E; and 
 meets the gradation requirements in Table 3, unless otherwise shown on the plans. 

Table 3 
Gradation Requirements for Mineral Filler 

Sieve Size % Passing by Weight or Volume 
#8 100 

#200 55–100 
 

2.3 . Baghouse Fines. Fines collected by the baghouse or other dust-collecting equipment may be reintroduced 
into the mixing drum. 

2.4 . Asphalt Binder. Furnish performance-graded (PG) asphalt binder with a high temperature grade of PG 76 
unless otherwise shown in the plans and a low temperature grade as shown on the plans, in accordance with 
Section 300.2.10., “Performance-Graded Binders.” 

2.5 . Tack Coat. Furnish CSS-1H, SS-1H, EBL, or a PG binder with a minimum high-temperature grade of PG 58 
for tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Specialized tack coat 
materials listed on the Department’s Tracking Resistant Asphalt Interlayer (TRAIL) MPL may be allowed or 
required when shown on the plans. Do not dilute emulsified asphalts at the terminal, in the field, or at any 
other location before use. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
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2.6 . Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of 
additives used in the project unless otherwise directed. 

2.6 .1. Lime and Liquid Antistripping Agent. When lime or a liquid antistripping agent is used, add in accordance 
with Item 301, “Asphalt Antistripping Agents.” Use no more than 1% hydrated lime when using crushed 
gravel. Do not add lime directly into the mixing drum of any plant where lime is removed through the exhaust 
stream unless the plant has a baghouse or dust collection system that reintroduces the lime into the drum. 

2.6 .2. Compaction Aid. Compaction Aid is defined as a department-approved chemical warm mix additive 
denoted as “chemical additive” on the Department’s materials producer list (MPL) that is used to facilitate 
mixing and compaction of HMA. 

Compaction Aid is allowed for use on all projects. Compaction aid is required when shown on the plans 
or as required in Section 3081.4.7.1., “Weather Conditions.”  

Warm mix foaming processes, denoted as “foaming process” on the Department-approved MPL, may be 
used to facilitate mixing and compaction of HMA; however warm mix foaming processes are not defined as 
a Compaction Aid. 

2.7. Recycled Materials. Recycled materials are not allowed for use. 
 

 

3. EQUIPMENT 
 

Provide required or necessary equipment in accordance with Item 320, “Equipment for Asphalt Concrete 
Pavement.” 

 
 

4. CONSTRUCTION 

Produce, haul, place, and compact the specified paving mixture. In addition to tests required by the 
specification, Contractors may perform other QC tests as deemed necessary. At any time during the project, 
the Engineer may perform production and placement tests as deemed necessary in accordance with Item 5, 
“Control of the Work.” Schedule and participate in a mandatory pre-paving meeting with the Engineer on or 
before the first day of paving unless otherwise shown on the plans. 

4.1 . Certification. Personnel certified by the Department-approved hot-mix asphalt certification program must 
conduct all mixture designs, sampling, and testing in accordance with Table 4. Supply the Engineer with a list 
of certified personnel and copies of their current certificates before beginning production and when personnel 
changes are made. Provide a mixture design developed and signed by a Level 2 certified specialist. Provide 
Level 1A certified specialists at the plant during production operations. Provide Level 1B certified specialists to 
conduct placement tests. Provide AGG101 certified specialists for aggregate testing. 
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Table 4 
Test Methods, Test Responsibility, and Minimum Certification Levels 

Test Description Test Method Contractor Engineer Level1 

1. Aggregate Testing 
Sampling Tex-221-F   1A/AGG101 
Dry sieve Tex-200-F, Part I   1A/AGG101 
Washed sieve Tex-200-F, Part II   1A/AGG101 
Deleterious material Tex-217-F, Part I   AGG101 
Decantation Tex-217-F, Part II   AGG101 
Los Angeles abrasion Tex-410-A   Department 
Magnesium sulfate soundness Tex-411-A   Department 
Micro-Deval abrasion Tex-461-A   AGG101 
Crushed face count Tex-460-A   AGG101 
Flat and elongated particles Tex-280-F   AGG101 
Sand equivalent Tex-203-F   AGG101 
Organic impurities Tex-408-A   AGG101 
Methylene blue test Tex-252-F   Department 

2. Asphalt Binder & Tack Coat Sampling 
Asphalt binder sampling Tex-500-C, Part II   1A/1B 
Tack coat sampling Tex-500-C, Part III   1A/1B 

3. Mix Design & Verification 
Design and JMF changes Tex-204-F   2 
Mixing Tex-205-F   2 
Molding (TGC) Tex-206-F   1A 
Molding (SGC) Tex-241-F   1A 
Laboratory-molded density Tex-207-F, Parts I & VI   1A 
Rice gravity Tex-227-F, Part II   1A 
Drain-down Tex-235-F   1A 
Ignition oven correction factors2 Tex-236-F, Part II   2 
Indirect tensile strength Tex-226-F   1A 
Overlay test Tex-248-F   Department 
Hamburg Wheel test Tex-242-F   1A 
Boil test4 Tex-530-C   1A 

4. Production Testing 
Selecting production random numbers Tex-225-F, Part I   1A 
Mixture sampling Tex-222-F   1A/1B 
Molding (TGC) Tex-206-F   1A 
Molding (SGC) Tex-241-F   1A 
Laboratory-molded density Tex-207-F, Parts I & VI   1A 
Rice gravity Tex-227-F, Part II   1A 
Gradation & asphalt binder content2 Tex-236-F, Part I   1A 
Drain-down Tex-235-F   1A 
Control charts Tex-233-F   1A 
Moisture content Tex-212-F, Part II   1A/AGG101 
Hamburg Wheel test Tex-242-F   1A 
Overlay test Tex-248-F   Department 
Micro-Deval abrasion Tex-461-A   AGG101 
Boil test4 Tex-530-C   1A 
Abson recovery Tex-211-F   Department 

5. Placement Testing 
Establish rolling pattern Tex-207-F, Part IV   1B 
In-place density (nuclear method) Tex-207-F, Part III   1B 
Control charts Tex-233-F   1A 
Ride quality measurement Tex-1001-S   Note 3 
Thermal profile Tex-244-F   1B 
Water flow test Tex-246-F   1B 
1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program. 
2. Refer to Section 3081.4.9.2.3., “Production Testing,” for exceptions to using an ignition oven. 
3. Profiler and operator are required to be certified at the Texas A&M Transportation Institute facility when Surface Test Type B is 

specified. 
4. When shown on the plans. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit205.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
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4.2 . Reporting and Responsibilities. Use Department-provided templates to record and calculate all test data, 
including mixture design, production and placement QC/QA, control charts, and thermal profiles. Obtain the 
current version of the templates at https://www.txdot.gov/inside-txdot/forms-publications/consultants-
contractors/forms/site-manager.html or from the Engineer. The Engineer and the Contractor will provide any 
available test results to the other party when requested. The maximum allowable time for the Contractor and 
Engineer to exchange test data is as given in Table 5 unless otherwise approved. The Engineer and the 
Contractor will immediately report to the other party any test result that requires suspension of production or 
placement or that fails to meet the specification requirements. Record and electronically submit all test 
results and pertinent information on Department-provided templates. 

Subsequent sublots placed after test results are available to the Contractor, which require suspension of 
operations, may be considered unauthorized work. Unauthorized work will be accepted or rejected at the 
discretion of the Engineer in accordance with Section 5.3., “Conformity with Plans, Specifications, and Special 
Provisions.” 

Table 5 
Reporting Schedule 

Description Reported By Reported To To Be Reported Within 
Production Quality Control 

Gradation1 
 

Contractor 

 

Engineer 
 

 
1 working day of completion of 

the sublot 

Asphalt binder content1 
Laboratory-molded density2 
Moisture content3 
 Boil test5 

Production Quality Assurance 
Gradation3  

 
 

Engineer 

 
 
 

Contractor 

 
 

1 working day of completion of 
the sublot 

Asphalt binder content3 
Laboratory-molded density1 
Hamburg Wheel test4 
Overlay test4 
Boil test5 
Binder tests4 

Placement Quality Control 
Thermal profile1 

Contractor Engineer 1 working day of completion of 
the lot Water flow1 

Placement Quality Assurance 
Thermal profile3  

Engineer 
 

Contractor 1 working day of completion of 
the lot Aging ratio4 

Water flow 
1. These tests are required on every sublot. 
2. Optional test. When performed on split samples, report the results as soon as they become available. 
3. To be performed at the frequency specified and in accordance with Table 13 or as shown on the plans. 
4. To be reported as soon as the results become available. 
5. When shown on the plans. 

Use the procedures described in Tex-233-F to plot the results of all quality control (QC) and quality 
assurance (QA) testing. Update the control charts as soon as test results for each sublot become available. 
Make the control charts readily accessible at the field laboratory. The Engineer may suspend production for 
failure to update control charts. 

4.3 . Quality Control Plan (QCP). Develop and follow the QCP in detail. Obtain approval for changes to the QCP 
made during the project. The Engineer may suspend operations if the Contractor fails to comply with the 
QCP. 

Submit a written QCP before the mandatory pre-paving meeting. Receive approval of the QCP before pre-
paving meeting. Include the following items in the QCP: 

 

https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
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4.3 .1. Project Personnel. For project personnel, include: 
 a list of individuals responsible for QC with authority to take corrective action; 
 current contact information for each individual listed; and 
 current copies of certification documents for individuals performing specified QC functions. 
 

4.3 .2. Material Delivery and Storage. For material delivery and storage, include: 
 the sequence of material processing, delivery, and minimum quantities to assure continuous plant 

operations; 
 aggregate stockpiling procedures to avoid contamination and segregation; 
 frequency, type, and timing of aggregate stockpile testing to assure conformance of material 

requirements before mixture production; and 
 procedure for monitoring the quality and variability of asphalt binder. 

 
4.3 .3. Production. For production, include: 

 loader operation procedures to avoid contamination in cold bins; 
 procedures for calibrating and controlling cold feeds; 
 procedures to eliminate debris or oversized material; 
 procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate, 

asphalt binder, lime, liquid antistrip, compaction aid, foaming process); 
 procedures for reporting job control test results; and 
 procedures to avoid segregation and drain-down in the silo. 

 
4.3 .4. Loading and Transporting. For loading and transporting, include: 

 type and application method for release agents; and 
 truck loading procedures to avoid segregation. 

 
4.3 .5. Placement and Compaction. For placement and compaction, include: 

 proposed agenda for mandatory pre-paving meeting, including date and location; 
 proposed paving plan (e.g., production rate, paving widths, joint offsets, and lift thicknesses); 
 type and application method for release agents in the paver and on rollers, shovels, lutes, and other 

utensils; 
 procedures for the transfer of mixture into the paver, while avoiding physical and thermal segregation 

and preventing material spillage; 
 process to balance production, delivery, paving, and compaction to achieve continuous placement 

operations and good ride quality; 
 paver operations (e.g., speed, operation of wings, height of mixture in auger chamber) to avoid 

physical and thermal segregation and other surface irregularities; and 
 procedures to construct quality longitudinal and transverse joints. 

4.4 . Mixture Design. 

4.4 .1. Design Requirements. The Contractor may design the mixture using a Texas Gyratory Compactor (TGC) or 
a Superpave Gyratory Compactor (SGC) unless otherwise shown on the plans. Use the typical weight design 
example given in Tex-204-F, Part I, when using a TGC. Use the Superpave mixture design procedure 
provided in Tex-204-F, Part IV, when using a SGC. Design the mixture to meet the requirements in 
accordance with Tables 1, 2, 3, 6, and 7. 

4.4 .1.1 . Target Laboratory-Molded Density When the TGC Is Used. Design the mixture at a 97.5% target 
laboratory-molded density or in accordance with Table 7. 

 
 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
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4.4 .1.2 . Design Number of Gyrations (Ndesign) When the SGC Is Used. Design the mixture at 50 gyrations 
(Ndesign). Use a target laboratory-molded density of 96.0% to design the mixture; however, adjustments can 
be made to the Ndesign value as noted in Table 7. The Ndesign level may be reduced to no less than 35 
gyrations at the Contractor’s discretion. 

Use an approved laboratory from the Department’s MPL to perform the Hamburg Wheel test, and the 
Department will perform the Overlay test and provide results with the mixture design, or provide the laboratory 
mixture and request that the Department perform the Hamburg Wheel test and Overlay test. The Engineer 
will be allowed 10 working days to provide the Contractor with Hamburg Wheel test and Overlay test results 
on the laboratory mixture design. 

The Engineer will provide the mixture design when shown on the plans. The Contractor may submit a new 
mixture design at any time during the project. The Engineer will verify and approve all mixture designs 
(JMF1) before the Contractor can begin production. 

Provide the Engineer with a mixture design report using the Department-provided template. Include the 
following items in the report: 
 the combined aggregate gradation, source, specific gravity, and percent of each material used; 
 the target laboratory-molded density (or Ndesign level when using the SGC); 
 results of all applicable tests; 
 the mixing and molding temperatures; 
 the signature of the Level 2 person or persons that performed the design; 
 the date the mixture design was performed; and 
 a unique identification number for the mixture design. 

 
Table 6 

Master Gradation Limits (% Passing by Weight or Volume) and Volumetric Requirements 
Sieve Size Coarse (TOM-C) Fine (TOM-F) 

1/2″ 100.01 100.01 
3/8″ 95.0–100.0 98.0–100.0 
#4 40.0–60.0 70.0–95.0 
#8 17.0–27.0 40.0–65.0 

#16 5.0–27.0 20.0–45.0 
#30 5.0–27.0 10.0–35.0 
#50 5.0–27.0 10.0–20.0 
#200 5.0–9.0 2.0–12.0 

Asphalt Binder Content,2 % Min 
- 6.0 6.5 

Design VMA,3 % Min 
- 16.0 16.5 

Production (Plant-Produced) VMA,3 % Min 
- 15.5 16.0 

1. Defined as maximum sieve size. No tolerance allowed. 
2. Unless otherwise shown on the plans or approved by the Engineer. 
3. Voids in Mineral Aggregates (VMA). 

 

Table 7 
Mixture Design Properties 

Mixture Property Test Method Requirement 
Target laboratory-molded density, % (TGC) Tex-207- F 97.51 
Design gyrations (Ndesign for SGC) Tex-241-F 502 
Hamburg Wheel test, passes at 12.5 mm rut depth for PG 76 mixtures Tex-242-F 20,000 Min 
Overlay test, Critical Fracture Energy, lb.-in/sq. in Tex-248-F 1.5 Min 
Overlay test, Crack Progression Rate Tex-248-F 0.40 Max 
Drain-down, % Tex-235-F 0.20 Max 
1. Unless otherwise shown on the plans or approved by the Engineer. Laboratory-molded density requirement using 

the TGC may be waived when approved by the Engineer. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
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2. May be adjusted within the range of 35–100 gyrations when shown on the plans or specification or when 
mutually agreed between the Engineer and Contractor. Laboratory-molded density requirement using the 
SGC may be waived when approved by the Engineer. 

4.4.1 Job-Mix Formula Approval. The job-mix formula (JMF) is the combined aggregate gradation, target 
laboratory-molded density (or Ndesign level), and target asphalt percentage used to establish target values 
for hot-mix production. JMF1 is the original laboratory mixture design used to produce the trial batch. When a 
compaction aid or foaming process is used, JMF1 may be designed and submitted to the Engineer without 
including the compaction aid or foaming process. When a compaction aid or foaming process is used, 
document the compaction aid or foaming process used and recommended rate on the JMF1 submittal. The 
Engineer and the Contractor will verify JMF1 based on plant-produced mixture from the trial batch unless 
otherwise approved. The Engineer may accept an existing mixture design previously used on a Department 
project and may waive the trial batch to verify JMF1. The Department may require the Contractor to 
reimburse the Department for verification tests if more than two trial batches per design are required. 

4.4 .2.1 . Contractor’s Responsibilities. 

4.4 .2.1 .1 . Providing Gyratory Compactor. Use a TGC calibrated in accordance with Tex-914-K when electing or 
required to design the mixture in accordance with Tex-204-F, Part I, for molding production samples. Furnish 
an SGC calibrated in accordance with Tex-241-F when electing or required to design the mixture in 
accordance with Tex-204-F, Part IV, for molding production samples. Locate the SGC if used, at the 
Engineer’s field laboratory or make the SGC available to the Engineer for use in molding production 
samples. 

4.4 .2.1 .2 . Gyratory Compactor Correlation Factors. Use Tex-206-F, Part II, to perform a gyratory compactor 
correlation when the Engineer uses a different gyratory compactor. Apply the correlation factor to all 
subsequent production test results. 

4.4 .2.1 .3 . Submitting JMF1. Furnish a mix design report (JMF1) with representative samples of all component 
materials and request approval to produce the trial batch. Provide approximately 25 lb. of the design mixture 
if opting to have the Department perform the Hamburg Wheel test on the laboratory mixture, and request that 
the Department perform the test. Provide approximately 60 lb. of the design mixture to perform the Overlay 
test. 

4.4 .2.1 .4 . Supplying Aggregates. Provide approximately 40 lb. of each aggregate stockpile unless otherwise directed. 

4.4 .2.1 .5 . Supplying Asphalt. Provide at least 1 gal. of the asphalt material and enough quantities of any additives 
proposed for use. 

4.4 .2.1 .6 . Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition 
oven in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. old. Provide 
the Engineer with split samples of the mixtures before the trial batch production, including all additives 
(except water), and blank samples used to determine the correction factors for the ignition oven used for QA 
testing during production. Correction factors established from a previously approved mixture design may be 
used for the current mixture design if the mixture design and ignition oven are the same as previously used 
and the correction factors are not more than 12 mo. old, unless otherwise directed. 

4.4 .2.1 .7 . Boil Test. When shown on the plans, perform the test and retain the tested sample from Tex-530-C until 
completion of the project or as directed. Use this sample for comparison purposes during production. 

4.4 .2.1 .8 . Trial Batch Production. Provide a plant-produced trial batch upon receiving conditional approval of JMF1 
and authorization to produce a trial batch, including the compaction aid or foaming process, if applicable, for 
verification testing of JMF1 and development of JMF2. Produce a trial batch mixture that meets the 
requirements in accordance with Table 8. The Engineer may accept test results from recent production of 
the same mixture instead of a new trial batch. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal914.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
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4.4 .2.1 .9 . Trial Batch Production Equipment. Use only equipment and materials proposed for use on the project to 
produce the trial batch. 

4.4 .2.1 .1 0 . Trial Batch Quantity. Produce enough quantity of the trial batch to ensure that the mixture meets the 
specification requirements. 

4.4 .2.1 .1 1 . Number of Trial Batches. Produce trial batches as necessary to obtain a mixture that meets the 
specification requirements. 

4.4 .2.1 .1 2 . Trial Batch Sampling. Obtain a representative sample of the trial batch and split it into three equal portions 
in accordance with Tex-222-F. Label these portions as “Contractor,” “Engineer,” and “Referee.” Deliver 
samples to the appropriate laboratory as directed. 

4.4 .2.1 .1 3 . Trial Batch Testing. Test the trial batch to ensure the mixture produced using the proposed JMF1 meets the 
mixture requirements in accordance with Table 8. Ensure the trial batch mixture is also in compliance with the 
requirements in accordance with Tables 6 and 7. Use a Department-approved laboratory listed on the MPL 
to perform the Hamburg Wheel test on the trial batch mixture or request that the Department perform the 
Hamburg Wheel test. Provide approximately 25 lb. of the trial batch mixture if opting to have the Department 
perform the Hamburg Wheel test, and request that the Department perform the test. Obtain and provide 
approximately 60 lb. of trial batch mixture in sealed containers, boxes, or bags labeled with the CSJ, mixture 
type, lot, and sublot number in accordance with Tex-222-F for the Overlay test. The Engineer will be allowed 10 
working days to provide the Contractor with Hamburg Wheel test and Overlay test results on the trial batch. 
Provide the Engineer with a copy of the trial batch test results. 

4.4 .2.1 .1 4 . Development of JMF2. Evaluate the trial batch test results after the Engineer grants full approval of JMF1 
based on results from the trial batch, determine the optimum mixture proportions, and submit as JMF2. 
Adjust the asphalt binder content or gradation to achieve the specified target laboratory-molded density. The 
mixture produced using JMF2 must meet the requirements in accordance with Tables 6 and 7. Verify that 
JMF2 meets the operation tolerances of JMF1 in accordance with Table 8. 

4.4 .2.1 .1 5 . Mixture Production. Use JMF2 to produce Lot 1 after receiving approval for JMF2 and a passing result from 
the Department’s or a Department-approved laboratory’s Hamburg Wheel test and the Department’s Overlay 
test on the trial batch. If desired, proceed to Lot 1 production, once JMF2 is approved, at the Contractor’s risk 
without receiving the results from either the Department’s Hamburg Wheel test or Overlay test on the trial 
batch. 

Notify the Engineer if electing to proceed without Hamburg Wheel test and Overlay test results from the trial 
batch. Note that the Engineer may require up to the entire sublot of any mixture failing the Hamburg Wheel 
test or Overlay test to be removed and replaced at the Contractor’s expense. 

4.4 .2.1 .1 6 . Development of JMF3. Evaluate the test results from Lot 1, determine the optimum mixture proportions, and 
submit as JMF3 for use in Lot 2. 

4.4 .2.1 .1 7 . JMF Adjustments. If JMF adjustments are necessary to achieve the specified requirements, make the 
adjustments before beginning a new lot. The adjusted JMF must: 
 be provided to the Engineer in writing before the start of a new lot; 
 be numbered in sequence to the previous JMF; 
 meet the master gradation limits in accordance with Table 6; and 
 be within the operational tolerances of JMF2 in accordance with Table 8. 

 
4.4 .2.1 .1 8 . Requesting Referee Testing. Use referee testing, if needed, in accordance with Section 

3081.4.9.1., “Referee Testing,” to resolve testing differences with the Engineer. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
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Table 8 
Operational Tolerances 

Description Test  
Method 

Allowable 
Difference 
between 

JMF2 and 
JMF1 Target1 

Allowable 
Difference 

from Current 
JMF and 
JMF22 

Allowable 
Difference 
between 

Contractor and 
Engineer3 

Individual % retained for #8 sieve and larger 
Tex-200-F 

or 
Tex-236-F 

Must be Within 
Master Grading 

Limits in 
accordance with 

Table 6 

±3.04,5 ±5.0 
Individual % retained for sieves smaller than 
#8 and larger than #200 ±3.04,5 ±3.0 

% passing the #200 sieve ±2.04,5 ±1.6 
Asphalt binder content, %6 Tex-236-F ±0.3 ±0.35 ±0.3 
Laboratory-molded density, % 

Tex-207-F 
±1.0 ±1.0 ±1.0 

Laboratory-molded bulk specific gravity N/A N/A ±0.020 
VMA, % Min Tex-204-F Note 7 Note 7 N/A 
Theoretical Max specific (Rice) gravity Tex-227-F N/A N/A ±0.020 
Drain-down, % Tex-235-F Note 8 Note 8 N/A 
1. JMF1 is the approved laboratory mixture design used for producing the trial batch. JMF2 is the approved mixture 

design developed from the trial batch used to produce Lot 1. 
2. Current JMF is JMF3 or higher. JMF3 is the approved mix design used to produce Lot 2. 
3. Contractor may request referee testing only when values exceed these tolerances. 
4. When within these tolerances, mixture production gradations may fall outside the master grading limits; however, 

the % passing the #200 will be considered out of tolerance when outside the master grading limits. 
5. Only applies to mixture produced for Lot 1 and higher. 
6. Binder content is not allowed to be outside the limits in accordance with Table 6. May be obtained from 

asphalt meter readouts as determined by the Engineer. 
7. Verify that Table 6 requirements are met. 
8. Verify that Table 7 requirements are met. 

4.4 .2.2 . Engineer’s Responsibilities. 

4.4 .2.2 .1 . Gyratory Compactor. For mixtures designed in accordance with Tex-204-F, Part I, the Engineer will use a 
Department TGC, calibrated in accordance with Tex-914-K, to mold samples for trial batch and production 
testing. 

For mixtures designed in accordance with Tex-204-F, Part IV, the Engineer will use a Department SGC, 
calibrated in accordance with Tex-241-F, to mold samples for laboratory mixture design verification. For 
molding trial batch and production specimens, the Engineer will use the Contractor-provided SGC at the field 
laboratory or provide and use a Department SGC at an alternate location.  

4.4 .2.2 .2 . Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 
conformance of the following information within two working days of receipt: 
 the Contractor’s mix design report (JMF1); 
 the Department-provided Overlay test results; 
 the Contractor-provided Hamburg Wheel test results; 
 all required materials including aggregates, asphalt, and additives; and 
 the mixture specifications. 

The Engineer will grant the Contractor conditional approval of JMF1 if the information provided on the paper 
copy of JMF1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor 
does not provide Hamburg Wheel test and department provided Overlay test results with laboratory mixture 
design, 10 working days are allowed for conditional approval of JMF1. The Engineer will base full approval 
of JMF1 on test results on mixture from the trial batch. 

Unless waived, the Engineer will determine the Micro-Deval abrasion loss in accordance with 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal914.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
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Section 3081.2.1.1., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after two working days, 
conditional approval of JMF1 will still be granted within two working days of receiving JMF1. When the 
Engineer’s test results become available, they will be used for specification compliance. 

The Contractor is authorized to produce a trial batch after the Engineer grants conditional approval of JMF1. 

4.4 .2.2 .3 . Hamburg Wheel and Overlay Testing of JMF1. If the Contractor requests the option to have the 
Department perform the Hamburg Wheel test on the laboratory mixture, the Engineer will mold samples in 
accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement in Table 7. The 
Engineer will perform the Overlay test and mold samples in accordance with Tex-248-F to verify compliance 
with the Overlay test requirements in Table 7. The Engineer will be allowed 10 working days to provide the 
Contractor with Hamburg Wheel and Overlay test results on the laboratory mixture design. 

4.4 .2.2 .4 . Ignition Oven Correction Factors. The Engineer will use the split samples provided by the Contractor to 
determine the aggregate and asphalt correction factors for the ignition oven used for QA testing during 
production in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. 
old. 

4.4 .2.2 .5 . Testing the Trial Batch. Within one full working day, the Engineer will sample and test the trial batch to 
ensure that the mixture meets the requirements in accordance with Table 8. The Engineer will mold 
samples in accordance with Tex-242-F if the Contractor requests the option to have the Department 
perform the Hamburg Wheel test on the trial batch mixture to verify compliance with Hamburg Wheel test 
requirements in Table 7. The Engineer will mold samples for the Overlay test in accordance with Tex-248-F 
to verify compliance with the Overlay test requirement in Table 7. 

The Engineer will have the option to perform Tex-530-C on the trial batch when shown on the plans. These 
results may be retained and used for comparison purposes during production. 

4.4 .2.2 .6 . Full Approval of JMF1. The Engineer will grant full approval of JMF1 and authorize the Contractor to 
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirements in 
accordance with Tables 6 and 7. The Engineer will notify the Contractor that an additional trial batch is 
required if the trial batch does not meet these requirements. 

4.4 .2.2 .7 . Approval of JMF2. The Engineer will approve JMF2 within one working day if the mixture meets the 
requirements in accordance with Table 6, 7, and 8. 

4.4 .2.2 .8 . Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 
(using JMF2) as soon as a passing result is achieved from the Department’s or a Department-approved 
laboratory’s Hamburg Wheel test and the Department’s Overlay test on the trial batch. The Contractor may 
proceed at its own risk with Lot 1 production without the results from the Hamburg Wheel test or Overlay test 
on the trial batch. 

If the Department’s or Department-approved laboratory’s sample from the trial batch fails the Hamburg 
Wheel test or Overlay test, the Engineer will suspend production until further Hamburg Wheel tests or 
Overlay tests meet the specified values. The Engineer may require up to the entire sublot of any mixture 
failing the Hamburg Wheel test or Overlay test to be removed and replaced at the Contractor’s expense. 

4.4 .2.2 .9 . Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 
they meet the master grading limits and asphalt binder content shown in Table 6 and are within the 
operational tolerances of JMF2 shown in accordance with Table 8. 

4.5 . Production Operations. Perform a new trial batch when the plant or plant location is changed. Take 
corrective action and receive approval to proceed after any production suspension for noncompliance to the 
specification. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
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4.5 .1. Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in 
Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. Provide the 
Engineer with daily records of asphalt binder and hot-mix asphalt discharge temperatures (in legible and 
discernible increments) in accordance with Item 320, “Equipment for Asphalt Concrete Pavement,” unless 
otherwise directed. Do not store mixture for a period long enough to affect the quality of the mixture, nor in 
any case longer than 12 hr. unless otherwise approved. 

4.5 .2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 
the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed the maximum production temperatures in accordance with Table 9. The 
Department will not pay for or allow placement of any mixture produced above the maximum production 
temperatures listed in Table 9. 

Table 9 
Maximum Production Temperature 

High-Temperature Binder Grade1 Max Production Temperature 

PG 76 345˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin 
asphalt binder used to produce the mixture. 

Control the mixing time and temperature so that substantially all moisture is removed from the mixture before 
discharging from the plant. Determine the moisture content, if requested, by oven-drying in accordance with 
Tex-212-F, Part II, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the 
sample immediately after discharging the mixture into the truck and perform the test promptly. 

4.6 . Hauling Operations. Clean all truck beds before use to ensure that mixture is not contaminated. Use a 
release agent shown on the Department’s MPL to coat the inside bed of the truck when necessary. Do 
not use diesel or any release agent not shown on the Department’s MPL. 

Use equipment for hauling as defined in Section 3081.4.7.3.3., “Hauling Equipment.” Use other hauling 
equipment only when allowed. 

4.7 . Placement Operations. Collect haul tickets from each load of mixture delivered to the project and provide the 
Department’s copy to the Engineer approximately every hour, or as directed. Use a hand-held thermal camera 
or infrared thermometer, when a thermal imaging system is not used, to measure and record the internal 
temperature of the mixture as discharged from the truck or Material Transfer Device (MTD) before or as the 
mix enters the paver and an approximate station number or GPS coordinates on each ticket. Calculate the 
daily yield and cumulative yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend production if the Contractor 
fails to produce and provide haul tickets and yield calculations by the end of paving operations for each day. 

Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 
pavement edges. Place the mixture to meet the typical section requirements and produce a smooth, finished 
surface with a uniform appearance and texture. Place mixture so that longitudinal joints on the surface course 
coincide within 6-in. of lane lines and are not placed in the wheel path, or as directed, and offset longitudinal 
joints of successive courses of hot-mix by at least 6-in. Ensure that all finished surfaces will drain properly. 
Place the mixture at the rate or thickness shown on the plans. The Engineer will use the guidelines in Table 
10 to determine the compacted lift thickness. The thickness determined is based on the rate of 110–115 lb. 
per square inch. for each inch of pavement unless otherwise shown on the plans. 

 
 
 
 
 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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Table 10 

Compacted Lift Thickness 

Mixture Type Compacted Lift Thickness1 
Min (in.) Max (in.) 

TOM-C 0.75 1.25 
TOM-F 0.5 1.00 

1. Compacted target lift thickness will be specified on the plans. 

4.7 .1. Weather Conditions. 

4.7 .1.1 . When Using a Thermal Imaging System. The Contractor may pave any time the roadway is dry and the 
roadway surface temperature is at least 60°F unless otherwise approved or as shown on the plans; however, 
the Engineer may restrict the Contractor from paving surface mixtures if the ambient temperature is likely to 
drop below 32°F within 12 hr. of paving. Place mixtures only when weather conditions and moisture conditions 
of the roadway surface are suitable as determined by the Engineer. Provide output data from the thermal 
imaging system to demonstrate to the Engineer that no recurring severe thermal segregation exists in 
accordance with Section 3081.4.7.3.1.2., “Thermal Imaging System.” 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to facilitate 
compaction when the air temperature is 70°F and falling 

4.7 .1.2 . When Not Using a Thermal Imaging System. When using a thermal camera instead the thermal imaging 
system, place mixture when the roadway surface temperature is at or above 70°F unless otherwise approved 
or as shown on the plans. Measure the roadway surface temperature with a hand-held thermal camera or 
infrared thermometer. Place mixtures only when weather conditions and moisture conditions of the roadway 
surface are suitable as determined by the Engineer. The Engineer may restrict the Contractor from paving if 
the air temperature is 70°F and falling. 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to 
facilitate compaction when the air temperature is 70°F and falling. 

4.7 .2. Tack Coat.  

4.7 .2.1 . Application. Clean the surface before placing the tack coat. The Engineer will set the rate between 0.04 and 
0.10 gal. of residual asphalt per square yard of surface area, unless otherwise specified on the plans. Apply a 
uniform tack coat at the specified rate unless otherwise directed. Apply the tack coat in a uniform manner to 
avoid streaks and other irregular patterns. Apply the tack coat to all surfaces that will come in contact with the 
subsequent HMA placement unless otherwise directed. Apply adequate overlap of the tack coat in the 
longitudinal direction during placement of the mat to ensure bond of adjacent mats, unless otherwise directed. 
Allow adequate time for emulsion to break completely before placing any material. Prevent splattering of tack 
coat when placed adjacent to curb, gutter, and structures. The Engineer may suspend paving operations until 
there is adequate coverage. Do not dilute emulsified asphalts at the terminal, in the field, or at any other 
location before use. 

4.7 .2.2 . Sampling. The Engineer will obtain at least one sample of the tack coat binder per project in accordance with 
Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and Emulsions.” The 
Engineer will notify the Contractor when the sampling will occur and will witness the collection of the sample 
from the asphalt distributor immediately before use. Label the can with the corresponding lot and sublot 
numbers, producer, producer facility, grade, district, date sampled, and project information including highway 
and CSJ. For emulsions, the Engineer may test as often as necessary to ensure the residual of the emulsion is 
greater than or equal to the specification requirement in Item 300, “Asphalts, Oils, and Emulsions.” 

4.7 .3. Lay-Down Operations. Use the placement temperatures in accordance with Table 11 to establish the minimum 
placement temperature of mixture delivered to the paving operation. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf


  3081 

 15 – 21 01-22 
  Statewide 

 

Table 11 
Minimum Mixture Placement Temperature 

High-Temperature Binder Grade1 Min Placement Temperature  
(Before Entering Paving Operation)2,3 

PG 76 280°F 
1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to 

produce the mixture.   
2. The mixture temperature must be measured using a hand-held thermal camera or infrared thermometer 

nearest to the point of entry of the paving operation. 
3. Minimum placement temperatures may be reduced 10°F if using a compaction aid. 

4.7 .3.1 . Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 
thermal profile in accordance with Tex-244-F. 

4.7 .3.1 .1 . Thermal Segregation. 

4.7 .3.1 .1 .1 . Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F. 

4.7 .3.1 .1 .2 .  Severe. Any areas that have a temperature differential greater than 50°F. 

4.7 .3.1 .2 . Thermal Imaging System. Review the output results when a thermal imaging system is used, and provide 
the report described in accordance with Tex-244-F to the Engineer daily. Modify the paving process as 
necessary to eliminate any recurring (moderate or severe) thermal segregation identified by the thermal 
imaging system.  

The Engineer may suspend subsequent paving operations if the Contractor cannot successfully modify the 
paving process to eliminate recurring severe or moderate thermal segregation.  

Provide the Engineer with electronic copies of all daily data files that can be used with the thermal imaging 
system software to generate temperature profile plots daily or as requested by the Engineer. 

4.7 .3.1 .3 . Thermal Camera. When using a thermal camera instead of the thermal imaging system, take immediate corrective 
action to eliminate recurring moderate thermal segregation when a hand-held thermal camera is used. 
Evaluate areas with moderate thermal segregation by performing water flow testing in accordance with Tex-
246-F and verify the water flow is greater than 120 sec. Provide the Engineer with the thermal profile of every 
sublot within one working day of the completion of each lot. When requested by the Engineer, provide the 
electronic files generated using the thermal camera. Report the results of each thermal profile in accordance 
with Section 3081.4.2., “Reporting and Responsibilities.” The Engineer will use a hand-held thermal camera 
to obtain a thermal profile at least once per project, unless the thermal imaging system is used. Suspend 
operations and take immediate corrective action to eliminate severe thermal segregation unless otherwise 
directed. Resume operations when the Engineer determines that subsequent production will meet the 
requirements of this Section. Evaluate areas with severe thermal segregation by performing water flow testing 
in accordance with Tex-246-F and verify the water flow is greater than 120 sec. Remove and replace the 
material in any areas that have both severe thermal segregation and a failing result for water flow test unless 
otherwise directed. 

4.7 .3.2 . Windrow Operations. Operate windrow pickup equipment so that when hot-mix is placed in windrows, 
substantially all the mixture deposited on the roadbed is picked up and loaded into the paver. 

4.7 .3.3 . Hauling Equipment. Use belly dumps, live bottom, or end dump trucks to haul and transfer mixture. End 
dump trucks are only allowed when used in conjunction with an MTD with remixing capability unless 
otherwise allowed. 

4.7 .3.4 . Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 5 
min. The Engineer may evaluate the suspect area in accordance with Section 3081.4.9.3.1.1., “Recovered 
Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
paver is stopped. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
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4.8 . Compaction. Roll the freshly placed mixture with as many steel-wheeled rollers as necessary to ensure 
adequate compaction without excessive breakage of the aggregate and to provide a smooth surface and 
uniform texture. Operate each roller in static mode for TOM-F mixtures only. Do not use pneumatic-tire 
rollers. Use the control strip method given in accordance with Tex-207-F, Part IV, to establish the rolling 
pattern. Thoroughly moisten the roller drums with a soap and water solution to prevent adhesion. Use only 
water or an approved release agent on rollers, tamps, and other compaction equipment unless otherwise 
directed. 

Use tamps to thoroughly compact the edges of the pavement along curbs, headers, and similar structures 
and in locations that will not allow thorough compaction with rollers. The Engineer may require rolling with a 
trench roller on widened areas, in trenches, and in other limited areas. 

Use Tex-246-F to measure water flow to verify the mixture is adequately compacted. Measure the water flow 
once per sublot at locations directed by the Engineer. Take additional water flow measurements when the 
minimum temperature of the uncompacted mat is below the temperature requirements in accordance with Table 12. 

 
Table 12 

Minimum Uncompacted Mat Temperature Requiring Additional Water Flow Measurements 

High-Temperature Binder Grade1 Min Temperature of the Uncompacted Mat 
Allowed Before Initial Break Down Rolling2, 3 

PG 76 <270˚F 
1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used 

to produce the mixture.  
2. The surface of the uncompacted mat must be measured using a hand-held thermometer or infrared 

thermometer. 
3. Minimum uncompacted mat temperature requiring a water flow measurement may be reduced 10°F if using 

a compaction aid. 

Use Tex-246-F to measure water flow to verify the mixture is adequately compacted at confined longitudinal 
joints as directed by the Engineer. 

The water flow rate should be greater than 120 sec. Investigate the cause of the water flow rate test failures 
and take corrective actions during production and placement to ensure the water flow rate is greater than 120 
sec. Suspend production if two consecutive water flow rate tests fail unless otherwise approved. Resume 
production after the Engineer approves changes to production or placement methods. 

Complete all compaction operations before the pavement temperature drops below 180°F unless otherwise 
allowed. The Engineer may allow compaction with a light finish roller operated in static mode for pavement 
temperatures below 180°F when approved. 

Allow the compacted pavement to cool to 160°F or lower before opening to traffic unless otherwise directed. 
Sprinkle the finished mat with water or limewater, when directed, to expedite opening the roadway to traffic. 

4.9 . Acceptance Plan. Sample and test the hot-mix asphalt on a lot and sublot basis.  

4.9 .1. Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request 
referee testing if the differences between Contractor and Engineer test results exceed the maximum allowable 
difference in accordance with Table 8 and the differences cannot be resolved. The Contractor may also 
request referee testing if the Engineer’s test results require suspension of production and the Contractor’s test 
results are within specification limits. Make the request within five working days after receiving test results 
from the Engineer. Referee tests will be performed only on the sublot in question and only for the particular 
tests in question. Allow 10 working days from the time the referee laboratory receives the samples for test 
results to be reported. The Department may require the Contractor to reimburse the Department for referee 
tests if more than three referee tests per project are required and the Engineer’s test results are closer to the 
referee test results than the Contractor’s test results. 

The Materials and Tests Division will determine the laboratory-molded density based on the molded specific 
gravity and the maximum theoretical specific gravity of the referee sample. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
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4.9 .2. Production Acceptance. 

4.9 .2.1 . Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1 is 500 ton; 
however, when requested by the Contractor, the Engineer may increase the quantity for Lot 1 to no more than 
2,000 ton. The Engineer will select subsequent lot sizes based on the anticipated daily production such that 
approximately three to four sublots are produced each day. The lot size will be between 500 ton and 2,000 ton. 
The Engineer may change the lot size before the Contractor begins any lot. 

4.9 .2.1 .1 . Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of 
production or in other circumstances deemed appropriate, the Engineer may close the lot. Close all lots 
within five working days unless otherwise allowed. 

4.9 .2.2 . Production Sampling. 

4.9 .2.2 .1 . Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 
sampler will split each sample into three equal portions in accordance with Tex-200-F and label these portions 
as “Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample splitting and take 
immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will maintain the 
custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is completed. 

4.9 .2.2 .1 .1 . Random Sample. At the beginning of the project, the Engineer will select random numbers for all production 
sublots. Determine sample locations in accordance with Tex-225-F. Take one sample for each sublot at the 
randomly selected location. The Engineer will perform or witness the sampling of production sublots. 

4.9 .2.2 .1 .2 .  Blind Sample. For one sublot per lot, the Engineer will obtain and test a “blind” sample instead of the 
 random sample collected by the Contractor. Test either the “blind” or the random sample; however, referee 
 testing (if applicable) will be based on a comparison of results from the “blind” sample. The location of the 
 Engineer’s “blind” sample will not be disclosed to the Contractor. The Engineer’s “blind” sample may be 
 randomly selected in accordance with Tex-225-F for any sublot or selected at the discretion of the Engineer. 
 The Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer. 

4.9 .2.2 .2 . Informational Methylene Blue Testing. During the project and at random, obtain and provide the Engineer 
with approximately 50 lb. of each fine aggregate and approximately 20 lb. of all mineral fillers used to 
produce the mixture. Label the samples with the Control Section Job (CSJ), mixture type, and approximate 
lot and sublot number corresponding to when the sample was taken. The Engineer will ship the samples to 
the Materials and Tests Division for Methylene Blue testing in accordance with Tex-252-F. Results from 
these tests will not be used for specification compliance. 

4.9 .2.2 .3 . Asphalt Binder Sampling. Obtain a 1-qt. sample of the asphalt binder witnessed by the Engineer for each 
lot of mixture produced. The Contractor will notify the Engineer when the sampling will occur.  Obtain the 
sample at approximately the same time the mixture random sample is obtained. Sample from a port located 
immediately upstream from the mixing drum or pug mill and upstream from the introduction of any additives in 
accordance with Tex-500-C, Part II. Label the can with the corresponding lot and sublot numbers, producer, 
producer facility location, grade, district, date sampled, and project information including highway and CSJ. The 
Engineer will retain these samples for one year. The Engineer may also obtain independent samples. If 
obtaining an independent asphalt binder sample and upon request of the Contractor, the Engineer will split 
a sample of the asphalt binder with the Contractor.  

At least once per project, the Engineer will collect split samples of each binder grade and source used. The 
Engineer will submit one split sample to the Materials and Tests Division to verify compliance with 
Item 300, “Asphalts, Oils, and Emulsions,” and will retain the other split sample for 1 yr. 

4.9 .2.3 . Production Testing. The Contractor and Engineer must perform production tests in accordance withTable 13. 
The Contractor has the option to verify the Engineer’s test results on split samples provided by the Engineer. 
Determine compliance with operational tolerances listed in accordance with Table 8 for all sublots. Take 
immediate corrective action if the Engineer’s laboratory-molded density on any sublot is less than 95.0% or 
greater than 98.0% when using the SGC or less than 96.5% or greater than 98.5% when using the TGC, to bring 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf


  3081 

 18 – 21 01-22 
  Statewide 

 

the mixture within these tolerances. The Engineer may suspend operations if the Contractor’s corrective actions 
do not produce acceptable results. The Engineer will allow production to resume when the proposed corrective 
action is likely to yield acceptable results. 

The Engineer may allow alternate methods for determining the asphalt binder content and aggregate 
gradation if the aggregate mineralogy is such that Tex-236-F, Part I does not yield reliable results. Provide 
evidence that results from Tex-236-F, Part I are not reliable before requesting permission to use an alternate 
method unless otherwise directed. Use the applicable test procedure as directed if an alternate test method is 
allowed. 

Table 13 
Production and Placement Testing Frequency 

Description Test Method Min Contractor 
Testing 

 

Min Engineer 
Testing 

 Individual % retained for #8 sieve and larger 
Tex-200-F 

or 
Tex-236-F 

1 per sublot 
 

1 per 12 sublots1 Individual % retained for sieves smaller than   
#8 and larger than #200 
% passing the #200 sieve 
Laboratory-molded density Tex-207-F  

N/A 
 

1 per sublot1 Laboratory-molded bulk specific gravity 
VMA Tex-204-F 
Moisture content Tex-212-F, Part II When directed 
Theoretical maximum specific (Rice) gravity Tex-227-F, Part II N/A 1 per sublot1 
Asphalt binder content2 Tex-236-F, Part I 1 per sublot 1 per lot1 
Overlay test3 Tex-248-F N/A 1 per project 
Hamburg Wheel test Tex-242-F N/A 1 per project 
Thermal profile Tex-244-F 1 per sublot4,5,6 1 per project5 

Asphalt binder sampling and testing Tex-500-C, Part II 1 per lot          
(sample only)7 1 per project 

Tack coat sampling and testing Tex-500-C, Part III N/A 1 per project 
Boil test8 Tex-530-C 

1 per sublot9 
1 per project 

Water flow Tex-246-F 
Methylene blue test10 Tex-252-F 

1 per project  
(sample only) 

1. For production defined in Section 3081.4.9.4., “Exempt Production,” the Engineer will test one per day if 100 ton 
or more are produced. For Exempt Production, no testing is required with less than 100 ton are produced. 

2. May be obtained from asphalt flow meter readout as determined by the Engineer. 
3. Testing performed by the Materials and Tests Division on sample obtained from Lot 2 or higher. 
4. To be performed in the presence of the Engineer when a thermal camera is used, unless otherwise approved. 
5. Not required when a thermal imaging system is used. 
6. When using the thermal imaging system, the test report must include the temperature measurements taken in 

accordance with Tex-244-F. 
7. Obtain samples witnessed by the Engineer. The Engineer will retain these samples for 1 yr. 
8. When shown on the plans. 
9. To be performed in the presence of the Engineer, unless otherwise directed. 
10. Testing performed by the Materials and Tests Division for informational purposes only. 

4.9 .2.4 . Operational Tolerances. Control the production process within the operational tolerances in accordance 
with Table 8. When production is suspended, the Engineer will allow production to resume when test results 
or other information indicates the next mixture produced will be within the operational tolerances. 

4.9 .2.4 .1 . Gradation. Suspend operation and take corrective action if any aggregate is retained on the maximum sieve 
size in accordance with Table 6. A sublot is defined as out of tolerance if either the Engineer’s or the 
Contractor’s test results are out of operational tolerance. Suspend production when test results for gradation 
exceed the operational tolerances in accordance with Table 8 for three consecutive sublots on the same 
sieve or four consecutive sublots on any sieve unless otherwise directed. The consecutive sublots may be 
from more than one lot. 

4.9 .2.4 .2 . Asphalt Binder Content. A sublot is defined as out of operational tolerance if either the Engineer’s or the 
Contractor’s test results exceed the values in accordance with Table 8. Suspend production when two or 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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more sublots within a lot are out of operational tolerance or below the minimum asphalt binder content 
specified in accordance with Table 6 unless otherwise directed. Suspend production and shipment of mixture 
if the Engineer’s or Contractor’s asphalt binder content deviates from the current JMF by more than 0.5% for 
any sublot or is less than the minimum asphalt content allowed in accordance with Table 6. 

4.9 .2.4 .3 . Voids in Mineral Aggregates (VMA). The Engineer will determine the VMA for every sublot. For sublots 
when the Engineer does not determine asphalt binder content, the Engineer will use the asphalt binder 
content results from QC testing performed by the Contractor to determine VMA. 

Take immediate corrective action if the VMA value for any sublot is less than the minimum VMA requirement 
for production in accordance with Table 6. Suspend production and shipment of the mixture if the Engineer’s 
VMA results on two consecutive sublots are below the minimum VMA requirement for production in 
accordance with Table 6. 

Suspend production and shipment of the mixture if the Engineer’s VMA result is more than 0.5% below the 
minimum VMA requirement for production in accordance with Table 6. In addition to suspending production, 
the Engineer may require removal and replacement or may allow the sublot to be left in place without 
payment. 

4.9 .2.4 .4 . Hamburg Wheel. The Engineer may perform a Hamburg Wheel on plant produced mixture at any time during 
production. In addition to testing production samples, the Engineer may obtain cores and perform the Hamburg 
Wheel test on any area of the roadway where rutting is observed. Suspend production until further Hamburg 
Wheel meet the specified values when the production or core samples fail to meet the Hamburg Wheel criteria 
in accordance with Table 7. Core samples, if taken, will be obtained from the center of the finished mat or 
other areas excluding the vehicle wheel paths. The Engineer may require up to the entire sublot of any 
mixture failing the Hamburg Wheel to be removed and replaced at the Contractor’s expense. 

If the Department’s or Department-approved laboratory’s Hamburg Wheel test results in a “remove and 
replace” condition, the Contractor may request that the Department confirm the results by re-testing the 
failing material. The Materials and Tests Division will perform the Hamburg Wheel and determine the final 
disposition of the material in question based on the Department’s test results. 

4.9 .2.5 . Individual Loads of Hot-Mix. The Engineer can reject individual truckloads of hot-mix. When a load of hot- 
mix is rejected for reasons other than temperature, contamination, or excessive uncoated particles, the 
Contractor may request that the rejected load be tested. Make this request within 4 hr. of rejection. The 
Engineer will sample and test the mixture. If test results are within the operational tolerances in accordance 
with Table 8, payment will be made for the load. If test results are not within operational tolerances, no 
payment will be made for the load. 

4.9 .3. Placement Acceptance. 

4.9 .3.1 . Placement Lot. A placement lot consists of four placement sublots. A placement sublot consists of the 
area placed during a production sublot. 

4.9 .3.1 .1 . Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take production samples or 
cores from suspect areas of the project to determine recovered asphalt properties. Asphalt binders with an 
aging ratio greater than 3.5 do not meet the requirements for recovered asphalt properties and may be 
deemed defective when tested and evaluated by the Materials and Tests Division. The aging ratio is the DSR 
value of the extracted binder divided by the DSR value of the original unaged binder. Obtain DSR values in 
accordance with AASHTO T 315 at the specified high temperature performance grade of the asphalt. The 
Engineer may require removal and replacement of the defective material at the Contractor’s expense. The 
asphalt binder will be recovered for testing from production samples or cores in accordance with Tex-211-F. 

4.9 .3.1 .2 . Irregularities. Identify and correct irregularities including segregation, rutting, raveling, flushing, fat spots, mat 
slippage, irregular color, irregular texture, roller marks, tears, gouges, streaks, uncoated aggregate particles, 
or broken aggregate particles. The Engineer may also identify irregularities, and in such cases, the Engineer 
will promptly notify the Contractor. The Engineer may require the Contractor to remove and replace (at the 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
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Contractor’s expense) areas of the pavement that contain irregularities if the Engineer determines that the 
irregularity will adversely affect pavement performance. The Engineer may also require the Contractor to remove 
and replace (at the Contractor’s expense) areas where the mixture does not bond to the existing pavement.  

The Engineer may require the Contractor to immediately suspend operations if irregularities are detected or 
may allow the Contractor to continue operations for no more than one day while the Contractor is taking 
appropriate corrective action. 

4.9 .4. Exempt Production. When the anticipated daily production is less than 100 ton, all QC and QA sampling 
and testing are waived. The Engineer may deem the mixture as exempt production for the following 
conditions: 
■ anticipated daily production is more than 100 ton but less than 250 ton; 
■ total production for the project is less than 2,500 ton; 
■ when mutually agreed between the Engineer and the Contractor; or 
■ when shown on the plans. 

 
For exempt production, the Contractor is relieved of all production and placement sampling and testing 
requirements. All other specification requirements apply, and the Engineer will perform acceptance tests for 
production and placement in accordance with Table 13. 
For exempt production: 
■ produce, haul, place, and compact the mixture as directed by the Engineer; and 
■ control mixture production to yield a laboratory-molded density that is within ±1.0% of the target density 

as tested by the Engineer. 

4.9 .5. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 
unless otherwise shown on the plans. 

 
 

5. MEASUREMENT 

5.1 . TOM Hot-Mix Asphalt. TOM hot-mix will be measured by the ton of composite mixture, which includes 
asphalt, aggregate, and additives. Measure the weight on scales in accordance with Item 520, “Weighing 
and Measuring Equipment.” 

5.2 . Tack Coat. Tack coat will be measured at the applied temperature by strapping the tank before and after 
road application and determining the net volume in gallons from the calibrated distributor. The Engineer will 
witness all strapping operations for volume determination. All tack, including emulsions, will be measured 
by the gallon applied. 

The Engineer may allow the use of a metering device to determine asphalt volume used and application 
rate if the device is accurate within 1.5% of the strapped volume. 

 
 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3081.5.1., “TOM Hot-Mix Asphalt,” will be paid for at the unit bid price for “Thin Overlay Mixture” of 
the mixture type, SAC, and binder specified. These prices are full compensation for surface preparation, 
removing pavement marking and markers, materials, placement, equipment, labor, tools, and incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3081.5.2., “Tack Coat,” will be paid for at the unit bid price for “Tack Coat” of the tack coat 
provided. These prices are full compensation for materials, placement, equipment, labor, tools, and 
incidentals. 

Trial batches will not be paid for unless they are included in pavement work approved by the Department. 
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Payment adjustment for ride quality will be determined in accordance with Item 585, “Ride Quality for 
Pavement Surfaces.” 



3082  

 1 – 20 01-22 
  Statewide  

 
 

 
 

 

Special Specification 3082 

Thin Bonded Friction Courses 
 

 

1. DESCRIPTION 
 

Construct a hot-mix asphalt (HMA) surface course composed of a warm spray-applied polymer modified 
emulsion membrane followed immediately with a compacted permeable mixture of aggregate, asphalt binder, 
and additives mixed hot in a mixing plant. 

 
 

2. MATERIALS 

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. 

Notify the Engineer of all material sources and before changing any material source or formulation. The 
Engineer will verify that the specification requirements are met when the Contractor makes a source or 
formulation change, and may require a new laboratory mixture design, trial batch, or both. The Engineer may 
sample and test project materials at any time during the project to verify specification compliance in 
accordance with Item 6, “Control of Materials.” 

2.1. Aggregate. Furnish aggregates from sources that conform to the requirements shown in Table 1 and as 
specified in this Section. Aggregate requirements in this Section, including those shown in Table 1, may be 
modified or eliminated when shown on the plans. Additional aggregate requirements may be specified when 
shown on the plans. Provide aggregate stockpiles that meet the definitions in this Section for coarse or fine 
aggregate. Do not use intermediate or fine aggregate in PFC mixtures. Supply aggregates that meet the 
definitions in Tex-100-E for crushed gravel or crushed stone. The Engineer will designate the plant or the 
quarry as the sampling location. Provide samples from materials produced for the project. The Engineer will 
establish the Surface Aggregate Classification (SAC) and perform Los Angeles abrasion, magnesium 
sulfate soundness, and Micro-Deval tests. Perform all other aggregate quality tests listed in accordance 
with Table 1. Document all test results on the mixture design report. The Engineer may perform tests on 
independent or split samples to verify Contractor test results. Stockpile aggregates for each source and type 
separately. Determine aggregate gradations for mixture design and production testing based on the washed 
sieve analysis given in Tex-200-F, Part II. 

2.1.1. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% material passing the No. 8 
sieve. Aggregates from sources listed in the Department’s Bituminous Rated Source Quality Catalog 
(BRSQC) are preapproved for use. Use only the rated values for hot-mix listed in the BRSQC. Rated values 
for surface treatment (ST) do not apply to coarse aggregate sources used in hot-mix asphalt. 

For sources not listed on the Department’s BRSQC: 

■ build an individual stockpile for each material; 
■ request the Department test the stockpile for specification compliance;  
■ approved only when tested by the Engineer; 
■ once approved, do not add material to the stockpile unless otherwise approved; and 
■ allow 30 calendar days for the Engineer to sample, test, and report results. 

Provide coarse aggregate with at least the minimum SAC shown on the plans. SAC requirements only apply 
to aggregates used on the surface of travel lanes, unless otherwise shown on the plans. SAC requirements 
apply to aggregates used on surfaces other than travel lanes when shown on the plans. The SAC for sources 
on the Department’s Aggregate Quality Monitoring Program (AQMP) (Tex-499-A) is listed in the BRSQC. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
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2.1.1.1. Blending Class A and Class B Aggregates. To prevent crushing of the Class B aggregate when blending, 
Class B aggregate may be blended with a Class A aggregate to meet requirements for Class A materials if 
the Department’s BRSQC rated source soundness magnesium (RSSM) rating for the Class B aggregate is 
less than the Class A aggregate or if the RSSM rating for the Class B aggregate is less than or equal to 10%. 
Use the rated values for hot mix asphaltic concrete (HMAC) published in the BRSQC. When blending Class A 
and B aggregates to meet a Class A requirement, ensure that at least 50% by weight, or volume if required, 
of all the aggregates used in the mixture design retained on the No. 4 sieve comes from the Class A aggregate 
source, unless otherwise shown on the plans. Blend by volume if the bulk specific gravities of the Class A 
and B aggregates differ by more than 0.300. Class B aggregate may be disallowed when shown on the 
plans. 

The Engineer may perform tests at any time during production, when the Contractor blends Class A and B 
aggregates to meet a Class A requirement, to ensure that at least 50% by weight, or volume if required, of the 
material retained on the No. 4 sieve comes from the Class A aggregate source. The Engineer will use the 
Department’s mix design template, when electing to verify conformance, to calculate the percent of Class A 
aggregate retained on the No. 4 sieve by inputting the bin percentages shown from readouts in the control 
room at the time of production and stockpile gradations measured at the time of production. The Engineer 
may determine the gradations based on either washed or dry sieve analysis from samples obtained from 
individual aggregate cold feed bins or aggregate stockpiles. The Engineer may perform spot checks using the 
gradations supplied by the Contractor on the mixture design report as an input for the template; however, a 
failing spot check will require confirmation with a stockpile gradation determined by the Engineer. 

2.1.1.2. Micro-Deval Abrasion. The Engineer will perform a minimum of one Micro-Deval abrasion test in accordance 
with Tex-461-A for each coarse aggregate source used in the mixture design that has a Rated Source 
Soundness Magnesium (RSSM) loss value greater than 15 as listed in the BRSQC, unless otherwise 
directed. The Engineer will perform testing before the start of production and may perform additional testing 
at any time during production. The Engineer may obtain the coarse aggregate samples from each coarse 
aggregate source or may require the Contractor to obtain the samples. The Engineer may waive all Micro-
Deval testing based on a satisfactory test history of the same aggregate source. 

The Engineer will estimate the magnesium sulfate soundness loss for each coarse aggregate source, when 
tested, using the following formula: 

Mgest. = (RSSM)(MDact./RSMD)  

where: 
Mgest. = magnesium sulfate soundness loss 
RSSM = Rated Source Soundness Magnesium 
MDact. = actual Micro-Deval percent loss 
RSMD = Rated Source Micro-Deval 

When the estimated magnesium sulfate soundness loss is greater than the maximum magnesium sulfate 
soundness loss specified, the coarse aggregate source will not be allowed for use unless otherwise 
approved. The Engineer will consult the Soils and Aggregates Section of the Materials and Tests Division, and 
additional testing may be required before granting approval. 

2.1.2. Fine Aggregate. Fine aggregates consist of manufactured sands and screenings. Fine aggregate stockpiles 
must meet the fine aggregate properties in accordance with Table 1 and the gradation requirements in 
accordance with Table 2. Supply fine aggregates that are free from organic impurities. The Engineer may test 
the fine aggregate in accordance with Tex-408-A to verify the material is free from organic impurities. Do not 
use field sand or other uncrushed fine aggregate. Use fine aggregate from coarse aggregate sources that 
meet the requirements shown in accordance with Table 1 unless otherwise approved. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
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Table 1 
Coarse Aggregate Quality Requirements 

Property Test Method Requirement 
SAC Tex-499-A (AQMP) As shown on the plans 
Deleterious material, %, Max Tex-217-F, Part I 1.0 
Decantation, %, Max Tex-217-F, Part II 1.5 
Micro-Deval abrasion, % Tex-461-A Note 1 
Los Angeles abrasion, %, Max Tex-410-A 30 
Magnesium sulfate soundness, 5 cycles, %, Max Tex-411-A 20 
Crushed face count2, %, Min Tex-460-A, Part I 95 
Flat and elongated particles @ 5:1, %, Max Tex-280-F 10 

Fine Aggregate Properties 
Sand Equivalent, %, Min Tex-203-F 45 
Methylene Blue, mg/g, Max Tex-252-F 10.0 
1. Used to estimate the magnesium sulfate soundness loss in accordance with section 3082.2.1.1.2., “Micro-Deval 

Abrasion.” 
2. Only applies to crushed gravel. 

Table 2 
Gradation Requirements for Fine Aggregate 

Sieve Size % Passing by Weight or Volume 
3/8″ 100 
#8 70–100 

#200 0–30 
 

2.2. Mineral Filler. Mineral filler consists of finely divided mineral matter such as agricultural lime, crusher fines, 
or hydrated lime. Fly ash is not allowed unless otherwise shown on the plans. Mineral filler is allowed unless 
otherwise shown on the plans. Use no more than 2% hydrated lime, unless otherwise shown on the plans. 
Test all mineral fillers except hydrated lime and fly ash in accordance with Tex-252-F to ensure specification 
compliance. The plans may require or disallow specific mineral fillers. Provide mineral filler, when used, that: 

▪ is sufficiently dry, free-flowing, and free from clumps and foreign matter as determined by the Engineer; 

▪ does not exceed 3% linear shrinkage when tested in accordance with Tex-107-E; and 

▪ meets the gradation requirements in accordance with Table 3, unless otherwise shown on the plans. 

Table 3 
Gradation Requirements for Mineral Filler 

Sieve Size % Passing by Weight or Volume 
#8 100 

#200 55–100 

2.3. Baghouse Fines. Fines collected by the baghouse or other dust-collecting equipment may be reintroduced 
into the mixing drum. 

2.4. Asphalt Binder. Furnish the type and grade of binder specified on the plans that meets the requirements of 
Item 300, “Asphalts, Oils, and Emulsions.” 

2.4.1. Performance-Graded (PG) Binder. Provide an asphalt binder with a high-temperature grade of PG 76 and 
low-temperature grade as shown on the plans in accordance with Section 300.2.10., “Performance-Graded 
Binders,” when PG binder is specified. 

2.4.2. Asphalt-Rubber (A-R) Binder. Provide A-R binder that meets the Type I or Type II requirements of Section 
300.2.9., “Asphalt-Rubber Binders,” when A-R is specified unless otherwise shown on the plans. Use at least 
15.0% by weight of Crumb Rubber Modifier (CRM) that meets the Grade B or Grade C requirements of Section 
300.2.7., “Crumb Rubber Modifier,” unless otherwise shown on the plans. Provide the Engineer the A-R binder 
blend design with the mix design (JMF1) submittal. Provide the Engineer with documentation such as the bill of 
lading showing the quantity of CRM used in the project unless otherwise directed. 

2.5. Membrane. Provide a smooth and homogeneous polymer modified emulsion meeting the requirements in 
accordance with Table 4. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit252.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
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Table 4 

Polymer Modified Emulsion Requirements 
Test on Emulsion Test Method Min Max 

Viscosity @ 77°F, SSF T 72 20 100 
Storage Stability,1 % T 59  1 
Demulsibility (for anionic emulsions), 35 mL of 
0.02 N CaCl2, % T 59 55  

Demulsibility (for cationic emulsions), 35 mL 
0.8% Sodium dioctyl sulfosuccinate, % T 59 55  

Sieve Test,2 % T 59  0.05 
Distillation Test:3 

Residue by distillation, % by wt. 
Oil portion of distillate, % by vol. 

T 59 
 

63 0.5 

Test on Residue from Distillation Test Method Min Max 
Elastic Recovery @ 50°F, 50 mm/min., % Tex-539-C 60  
Penetration @ 77°F, 100 g, 5 sec, 0.1 mm T 49 100 150 
1. After standing undisturbed for 24 hr., the surface must be smooth, must not exhibit a 

white or milky colored substance, and must be a homogeneous color throughout. 
2. May be required by the Engineer only when the emulsion cannot be easily applied in the 

field. 
3. The temperature on the lower thermometer should be brought slowly to 350°F ±10°F and 

maintained at this temperature for 20 min. The total distillation should be complete in 60 ±5 
min. from the first application of heat. 

2.6. Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of 
additives used in the project unless otherwise directed. 

2.6.1. Fibers. Provide cellulose or mineral fibers when PG binder is specified. Do not use fibers when A-R binder is 
specified. Submit written certification to the Engineer that the fibers proposed for use meet the requirements 
of DMS-9204, “Fiber Additives for Bituminous Mixtures.” Fibers may be pre-blended into the binder at the 
asphalt supply terminal unless otherwise shown on the plans. 

2.6.2. Lime Mineral Filler. Add lime as mineral filler at a rate of 1.0% by weight of the total dry aggregate in 
accordance with Item 301, “Asphalt Antistripping Agents,” unless otherwise shown on the plans or waived by 
the Engineer based on Hamburg Wheel test results. Do not add lime directly into the mixing drum of any plant 
where lime is removed through the exhaust stream unless the plant has a baghouse or dust collection system 
that reintroduces the lime into the drum. 

2.6.3. Lime and Liquid Antistripping Agent. When lime or a liquid antistripping agent is used, add in accordance 
with Item 301, “Asphalt Antistripping Agents.” Do not add lime directly into the mixing drum of any plant 
where lime is removed through the exhaust stream unless the plant has a baghouse or dust collection 
system that reintroduces the lime into the drum. Lime added as mineral filler will count towards the total 
quantity of lime specified when the plans require lime to be added as an antistripping agent. 

2.6.4. Compaction Aid. Compaction Aid is defined as a Department-approved chemical warm mix additive denoted 
as “chemical additive” on the Department’s material producer list (MPL) that is used to facilitate mixing and 
compaction of HMA. 

Compaction aid is allowed for use on all projects. Compaction aid is required when shown on the plans or 
as required in Section 3082.4.7.1., “Weather Conditions.” 

Warm mix foaming processes, denoted as “foaming process” on the Department-approved MPL, may be used 
to facilitate mixing and compaction of HMA; however warm mix processes are not defined as a Compaction 
Aid. 

2.7. Recycled Materials. Recycled materials are not allowed for use. 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
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3. EQUIPMENT 

Provide required or necessary equipment in accordance with Item 320, “Equipment for Asphalt Concrete 
Pavement.” When A-R binder is specified, equip the hot-mix plant with an in-line viscosity-measuring device 
located between the blending unit and the mixing drum. Provide a means to calibrate the asphalt mass flow 
meter on-site when a meter is used. 

3.1. Placement Equipment. Provide a paver that meets all the requirements listed below. 

3.1.1. Paver. Furnish a paver that will spray the membrane, apply the PFC mixture, and level the surface of the mat 
in a single pass. Configure the paver so that the mixture is placed no more than 5 sec. after the membrane is 
applied. Ensure the paver does not support the weight of any portion of hauling equipment other than the 
connection. Provide loading equipment that does not transmit vibrations or other motions to the paver that 
adversely affects the finished pavement quality. Equip the paver with an automatic dual longitudinal-grade 
control system and an automatic transverse-grade control system. 

3.1.1.1. Tractor Unit. Supply a tractor unit that can push or propel vehicles, dumping directly into the finishing 
machine to obtain the desired lines and grades to eliminate any hand finishing. Equip the unit with a hitch 
to maintain contact between the hauling equipment’s rear wheels and the finishing machine’s pusher 
rollers while mixture is unloaded. 

3.1.1.2. Membrane Storage Tank and Distribution System. Equip the paver with an insulated storage tank with a 
minimum capacity of 900 gal. Provide a metered mechanical pressure sprayer on the paver to apply a 
uniform membrane at the specified rate. Locate the spray bar on the paver so that the membrane is applied 
immediately in front of the screed unit. Provide a read-out device on the paver to monitor the membrane 
application rate. 

Furnish a volumetric calibration and strap stick for the tank in accordance with Tex-922-K, Part I, unless 
otherwise directed. Calibrate the tank within the previous 5 yr. of the date first used on the project. The 
Engineer may verify calibration accuracy in accordance with Tex-922-K, Part II. 

3.1.1.3. Screed. Provide a variable width vibratory screed that meets Item 320, “Equipment for Asphalt Concrete 
Pavement.” 

3.1.2. Material Transfer Device (MTD). Provide the specified type of MTD when shown on the plans. Ensure 
MTDs provide a continuous, uniform mixture flow to the asphalt paver. 

3.1.3. Rollers. Provide steel-wheel rollers meeting the requirements of Item 210, “Rolling,” except provide rollers 
weighing a minimum of 10 ton for each roller required. Operate rollers in static (non-vibrating) mode unless 
otherwise allowed. 

 
 

4. CONSTRUCTION 

Produce, haul, place, and compact the specified paving mixture. In addition to tests required by the 
specification, Contractors may perform other QC tests as deemed necessary. At any time during the project, 
the Engineer may perform production and placement tests as deemed necessary in accordance with Item 5, 
“Control of the Work.” Schedule and participate in a mandatory pre-paving meeting with the Engineer on or 
before the first day of paving unless otherwise shown on the plans. 

4.1.  Certification. Personnel certified by the Department-approved hot-mix asphalt certification program must 
 conduct all mixture designs, sampling, and testing in accordance with Table 5. Supply the Engineer with a list 
 of certified personnel and copies of their current certificates before beginning production and when personnel 
 changes are made. Provide a mixture design developed and signed by a Level 2 certified specialist. Provide 
 Level 1A certified specialists at the plant during production operations. Provide Level 1B certified specialists to 
conduct placement tests. Provide AGG101 certified specialists for aggregate testing. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal922.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal922.pdf
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Table 5 

Test Methods, Test Responsibility, and Minimum Certification Levels 

Test Description Test Method Contractor Engineer Level1 

1. Aggregate Testing 

Sampling Tex-221-F ✓ ✓ 1A/AGG101 

Dry sieve Tex-200-F, Part I ✓ ✓ 1A/AGG101 

Washed sieve Tex-200-F, Part II ✓ ✓ 1A/AGG101 

Deleterious material Tex-217-F, Parts I & III ✓ ✓ AGG101 

Decantation Tex-217-F, Part II ✓ ✓ AGG101 

Los Angeles abrasion Tex-410-A  ✓ Department 

Magnesium sulfate soundness Tex-411-A  ✓ Department 

Micro-Deval abrasion Tex-461-A  ✓ AGG101 

Crushed face count Tex-460-A ✓ ✓ AGG101 

Flat and elongated particles Tex-280-F 
✓ ✓ AGG101 

Methylene blue test Tex-252-F  ✓ Department 

2. Asphalt Binder & Tack Coat Sampling 

Asphalt binder sampling Tex-500-C, Part II ✓ ✓ 1A/1B 

Membrane sampling Tex-500-C, Part III ✓ ✓ 1A/1B 

3. Mix Design & Verification 

Design and JMF changes Tex-204-F ✓ ✓ 2 

Mixing Tex-205-F ✓ ✓ 2 

Molding (SGC) Tex-241-F 
✓ ✓ 1A 

Laboratory-molded density Tex-207-F, Parts I, VI, & VIII ✓ ✓ 1A 

Rice gravity Tex-227-F, Part II ✓ ✓ 1A 

Ignition oven correction factors2 Tex-236-F, Part II ✓ ✓ 2 

Drain-down Tex-235-F 
✓ ✓ 1A 

Hamburg Wheel test Tex-242-F 
✓ ✓ 1A 

Boil test4 Tex-530-C ✓ ✓ 1A 

Cantabro loss Tex-245-F ✓ ✓ 1A 

4. Production Testing 

Control charts Tex-233-F 
✓ ✓ 1A 

Mixture sampling Tex-222-F ✓ ✓ 1A/1B 

Gradation & asphalt binder content2 Tex-236-F, Part I ✓ ✓ 1A 

Moisture content Tex-212-F, Part II ✓ ✓ 1A/AGG101 

Micro-Deval abrasion Tex-461-A  ✓ AGG101 

Drain-down Tex-235-F ✓ ✓ 1A 

Boil test4 Tex-530-C ✓ ✓ 1A 

Abson recovery Tex-211-F  ✓ Department 

5. Placement Testing 

Control charts Tex-233-F ✓ ✓ 1A 

Ride quality measurement Tex-1001-S ✓ ✓ Note 3 

Thermal profile Tex-244-F 
✓ ✓ 1B 

Water flow test Tex-246-F 
✓ ✓ 1B 

1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program. 
2. Refer to Section 3082.4.5., “Production Operations,” for exceptions to using an ignition oven. 
3. Profiler and operator are required to be certified at the Texas A&M Transportation Institute facility when Surface Test 

Type B is specified. 
4. When shown on the plans. 

 

4.2. Reporting and Responsibilities. Use Department-provided templates to record and calculate all test data, 
including mixture design, production and placement tests, control charts, and thermal profiles. Obtain the 
current version of the templates at https://www.txdot.gov/inside-txdot/forms-publications/consultants-
contractors/forms/site-manager.html or from the Engineer. The Engineer and the Contractor will provide any 
available test results to the other party when requested. The Contractor and Engineer must exchange test data 
within the maximum allowable time in accordance with Table 6 unless otherwise approved. The Engineer and the 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit205.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
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Contractor will immediately report to the other party any test result that requires suspension of production or 
placement or that fails to meet the specification requirements. Record and electronically submit all test 
results and pertinent information on Department-provided templates. 

Subsequent sublots placed after test results are available to the Contractor, which require suspension of 
operations, may be considered unauthorized work. Unauthorized work will be accepted or rejected at the 
discretion of the Engineer in accordance with Section 5.3., “Conformity with Plans, Specifications, and Special 
Provisions.” 

Table 6 
Reporting Schedule 

Description Reported By Reported To To Be Reported Within 
Production Quality Control 

Gradation1 

Contractor Engineer 
1 working day of completion of 

the sublot 

Asphalt binder content1 
Laboratory-molded density1 
Moisture content2 

 Drain-down1 

 Boil test 4 
Production Quality Assurance 

Gradation2  
 

 
Engineer 

 
 

 
Contractor 

 
 

1 working day of completion of 
the sublot 

Asphalt binder content2 
Laboratory-molded density2 
Hamburg Wheel test3 
Boil test4 
Drain-down2 
Binder tests3 

Placement Quality Control 
Thermal profile1 

Contractor Engineer 
1 working day of completion of 

the lot 
Water flow1 
Membrane application rate2 

Placement Quality Assurance 
Thermal profile2 

Engineer Contractor 1 working day of completion of 
the lot 

Aging ratio3 
Water flow2 
Membrane application rate2 

1. These tests are required on every sublot. 

2. To be performed at the frequency in accordance with Table 14 or as shown on the plans. 
3. To be reported as soon as the results become available. 
4. When shown on the plans 

Use the procedures described in Tex-233-F, when directed, to plot the results of all production and 
placement testing. Update the control charts as soon as test results for each sublot become available. Make 
the control charts readily accessible at the field laboratory. The Engineer may suspend production for failure 
to update control charts. 

4.3. Quality Control Plan (QCP). Develop and follow the QCP in detail. Obtain approval for changes to the QCP 
made during the project. The Engineer may suspend operations if the Contractor fails to comply with the 
QCP. 

Submit a written QCP before the mandatory pre-paving meeting, when directed. Receive approval of the 
QCP before pre-paving meeting. Include the following items in the QCP: 

4.3.1. Project Personnel. For project personnel, include: 

■ a list of individuals responsible for QC with authority to take corrective action; 
■ current contact information for each individual listed; and 
■ current copies of certification documents for individuals performing specified QC functions. 

 
4.3.2. Material Delivery and Storage. For material delivery and storage, include: 

■ the sequence of material processing, delivery, and minimum quantities to assure continuous plant 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
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operations; 

■ aggregate stockpiling procedures to avoid contamination and segregation; 
■ frequency, type, and timing of aggregate stockpile testing to assure conformance of material 

requirements before mixture production; and 

■ procedure for monitoring the quality and variability of asphalt binder. 

 
4.3.3. Production. For production, include: 

■ loader operation procedures to avoid contamination in cold bins; 
■ procedures for calibrating and controlling cold feeds; 
■ procedures to eliminate debris or oversized material; 
■ procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate, 

asphalt binder, lime, liquid antistrip, compaction aid, foaming process, fibers); 

■ procedures for reporting job control test results; and 
■ procedures to avoid segregation and drain-down in the silo. 

 
4.3.4. Loading and Transporting. For loading and transporting, include: 

■ type and application method for release agents; and 
■ truck loading procedures to avoid segregation. 

 
4.3.5. Placement and Compaction. For placement and compaction, include: 

■ proposed agenda for mandatory pre-paving meeting, including date and location; 
■ proposed paving plan (e.g., production rate, paving widths, joint offsets, and lift thicknesses); 
■ type and application method for release agents in the paver and on rollers, shovels, lutes, and other 

utensils; 

■ procedures for the transfer of mixture into the paver while avoiding physical and thermal segregation 

and preventing material spillage; 

■ process to balance production, delivery, paving, and compaction to achieve continuous placement 

operations and good ride quality; 

■ paver operations (e.g., speed, operation of wings, height of mixture in auger chamber) to avoid 

physical and thermal segregation and other surface irregularities; and 

■ procedures to construct quality longitudinal and transverse joints. 

4.4. Mixture Design. 

4.4.1. Design Requirements. Use the design procedure provided in Tex-204-F, unless otherwise shown on the 
plans. Design the mixture to meet the requirements in accordance with Tables 1, 2, 3, 7, 8, and 9. Use a 
Superpave Gyratory Compactor (SGC) at 50 gyrations as the design number of gyrations (Ndesign). 

The Engineer will provide the mixture design when shown on the plans. The Contractor may submit a new 
mixture design at any time during the project. The Engineer will verify and approve all mixture designs 
(JMF1) before the Contractor can begin production. 

Provide the Engineer with a mixture design report using the Department-provided template. Include the 
following items in the report: 

■ the combined aggregate gradation, source, specific gravity, and percent of each material used; 
■ the membrane application rate based on design volumetrics; 
■ results of all applicable tests; 
■ the mixing and molding temperatures; 
■ the signature of the Level 2 person or persons that performed the design; 
■ the date the mixture design was performed; and 
■ a unique identification number for the mixture design. 

 

 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
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Table 7 
Master Gradation Limits (% Passing by Weight or Volume) 

and Laboratory Mixture Design Properties 

 
Sieve Size 

Permeable Friction Course Thin Bonded Friction Course 
Fine 

(PFC-F) 
Coarse  

(PFC-C and PFCR-C) Type A Type B Type C 

3/4″ –    100.01 – – 1001 
1/2″ 100.01     80.0–100.0 – 1001 75–100 
3/8″ 95.0–100.0    35.0–60.0 1001 75–100 55–80 
#4 20.0–55.0     1.0–20.0 35–55 22–36 22–36 
#8 1.0–10.0     1.0–10.0 19–30 19–30 19–30 

#16 – – 14–25 14–24 14–24 
#50 – – 7–14 7–14 7–14 
#200 1.0–4.0 1.0–4.0 4–6 4–6 4–6 

1. Defined as maximum sieve size. No tolerance allowed. 

Table 8 
Mixture Design Properties 

Mixture Property 
Test 

Method 

PG 76 Mixtures 
A-R 

Mixtures 
Thin Bonded Friction Course 

Fine 
(PFC-F) 

Coarse 
(PFC-C) 

Coarse 
(PFCR-C) 

Type A Type B Type C 

Asphalt binder content, % – 6.0–7.0 6.0–7.0 7.0–9.0 5.0–5.8 4.8–5.6 4.8–5.6 

Film thickness, microns – – – – 9.0 Min 9.0 Min 9.0 Min 

Design gyrations (Ndesign) Tex-241-F 50 50 50 50 50 50 

Laboratory-molded density, % Tex-207-F 78.0 Max 82.0 Max 82.0 Max 92.0 Max 92.0 Max 92.0 Max 

Hamburg Wheel test,1 passes 
at 12.5 mm rut depth 

Tex-242-F 10,000 Min Note 2 Note 2 Note 2 Note 2 Note 2 

Drain-down, % Tex-235-F 0.10 Max 0.10 Max 0.10 Max 0.10 Max 0.10 Max 0.10 Max 

Fiber content, % by wt. of total 
PG 76 mixture 

Calculated 0.20–0.50 0.20-0.50 – – – – 

Lime content, % by wt. of  
total aggregate 

Calculated 1.03 1.03 – Note 4 Note 4 Note 4 

CRM content, % by wt. of  
A-R binder 

Calculated – – 15.0 Min – – – 

Boil test5 Tex-530-C – – – – – – 

Cantabro loss, % Tex-245-F 20.0 Max 20.0 Max 20.0 Max 20.0 Max 20.0 Max 20.0 Max 

1. Mold test specimens to Ndesign at the optimum asphalt binder content. 
2. No specification value is required unless otherwise shown on the plans. 
3. Unless otherwise shown on the plans or waived by the Engineer based on Hamburg Wheel results. 
4. Lime may be required when shown on the plans. 
5. When shown on the plans. Used to establish baseline for comparison to production results. 

4.4.2. Job-Mix Formula Approval. The job-mix formula (JMF) is the combined aggregate gradation, Ndesign level, 
and target asphalt percentage used to establish target values for hot-mix production. JMF1 is the original 
laboratory mixture design used to produce the trial batch. When a compaction aid or foaming process is used, 
JMF1 may be designed and submitted to the Engineer without including the compaction aid or foaming process. 
When a compaction aid or foaming process is used, document the compaction aid or foaming process used and 
recommended rate on the JMF1 submittal. The Engineer and the Contractor will verify JMF1 based on plant-
produced mixture from the trial batch unless otherwise approved. The Engineer may accept an existing 
mixture design previously used on a Department project and may waive the trial batch to verify JMF1. The 
Department may require the Contractor to reimburse the Department for verification tests if more than two trial 
batches per design are required. 

4.4.2.1. Contractor’s Responsibilities. 

4.4.2.1.1. Providing Superpave Gyratory Compactor. Furnish an SGC calibrated in accordance with Tex-241-F for 
molding production samples. Locate the SGC at the Engineer’s field laboratory or make the SGC available 
to the Engineer for use in molding production samples. 

4.4.2.1.2. Gyratory Compactor Correlation Factors. Use Tex-206-F, Part II, to perform a gyratory compactor 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
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correlation when the Engineer uses a different SGC. Apply the correlation factor to all subsequent production 
test results. 

4.4.2.1.3. Submitting JMF1. Furnish a mix design report (JMF1) with representative samples of all component materials and 
request approval to produce the trial batch. Provide an additional 25 lb. of the design mixture if opting to have the 
Department perform the Hamburg Wheel test on the laboratory mixture when required in accordance with 
Table 8, and request that the Department perform the test. 

4.4.2.1.4. Supplying Aggregates. Provide approximately 40 lb. of each aggregate stockpile unless otherwise directed. 

4.4.2.1.5. Supplying Asphalt. Provide at least 1 gal. of the asphalt material and enough quantities of any additives 
proposed for use. 

4.4.2.1.6. Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition 
oven in accordance with Tex-236-F, Part II. Provide correction factors that are not more than 12 mo. old. Note 
that the asphalt content correction factor takes into account the percent fibers in the mixture so that the fibers 
are excluded from the binder content determination. Provide the Engineer with split samples of the mixtures 
before the trial batch production, including all additives (except water), and blank samples used to determine 
the correction factors for the ignition oven used for quality assurance testing during production. Correction 
factors established from a previously approved mixture design may be used for the current mixture design if 
the mixture design and ignition oven are the same as previously used and the correction factors are not more 
than 12 mo. old, unless otherwise directed. 

4.4.2.1.7. Boil Test. When shown on the plans, perform the test and retain the tested sample from Tex-530-C until 
completion of the project or as directed. Use this sample for comparison purposes during production. Add 
lime or liquid antistripping agent as directed if signs of stripping exist. 

4.4.2.1.8. Trial Batch Production. Provide a plant-produced trial batch upon receiving conditional approval of JMF1 
and authorization to produce a trial batch, including the compaction aid or foaming process, if applicable, for 
verification testing of JMF1 and development of JMF2. Produce a trial batch mixture that meets the 
requirements in accordance with Table 9. The Engineer may accept test results from recent production of 
the same mixture instead of a new trial batch. 

4.4.2.1.9. Trial Batch Production Equipment. Use only equipment and materials proposed for use on the project to 
produce the trial batch. Provide documentation to verify the calibration or accuracy of the asphalt mass flow 
meter to measure the binder content. Verify that asphalt mass flow meter meets the requirements of 0.4 % 
accuracy, when required, in accordance with Item 520, “Weighing and Measuring Equipment.” The Engineer 
may require that the accuracy of the mass flow meter be verified based on quantities used. 

4.4.2.1.10. Trial Batch Quantity. Produce enough quantity of the trial batch to ensure that the mixture meets the 
specification requirements. 

4.4.2.1.11. Number of Trial Batches. Produce trial batches as necessary to obtain a mixture that meets the 
specification requirements. 

4.4.2.1.12. Trial Batch Sampling. Obtain a representative sample of the trial batch and split it into three equal portions in 
accordance with Tex-222-F. Label these portions as “Contractor,” “Engineer,” and “Referee.” Deliver samples 
to the appropriate laboratory as directed. 

4.4.2.1.13. Trial Batch Testing. Test the trial batch to ensure the mixture produced using the proposed JMF1 meets the 
mixture requirements in accordance with Table 9. Ensure the trial batch mixture is also in compliance with the 
requirements in accordance with Tables 7 and 8. Use a Department-approved laboratory listed on the MPL to 
perform the Hamburg Wheel test on the trial batch mixture or request that the Department perform the 
Hamburg Wheel test. The Engineer will be allowed 10 working days to provide the Contractor with Hamburg 
Wheel test results on the trial batch. Provide the Engineer with a copy of the trial batch test results. 

4.4.2.1.14. Development of JMF2. Evaluate the trial batch test results, determine the target mixture proportions, and 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
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submit as JMF2 after the Engineer grants full approval of JMF1 based on results from the trial batch. Verify 
that JMF2 meets the mixture requirements in accordance with Table 9. 

4.4.2.1.15. Mixture Production. After receiving approval for JMF2, use JMF2 to produce Lot 1. 

4.4.2.1.16. Development of JMF3. Evaluate the test results from Lot 1, determine the optimum mixture proportions, and 
submit as JMF3 for use in Lot 2. 

4.4.2.1.17. JMF Adjustments. If JMF adjustments are necessary to achieve the specified requirements, make the 
adjustments before beginning a new lot. The adjusted JMF must: 

■ be provided to the Engineer in writing before the start of a new lot; 
■ be numbered in sequence to the previous JMF; 
■ meet the master gradation limits in accordance with Table 7 
■ meet the binder content limits in accordance with Table 8; and 
■ be within the operational tolerances of JMF2 in accordance with Table 9. 

 
4.4.2.1.18. Requesting Referee Testing. Use referee testing, if needed, in accordance with Section 

3082.4.9.1., “Referee Testing,” to resolve testing differences with the Engineer. 

Table 9 
Operational Tolerances 

Test 
Description 

Test 
Method 

Allowable Difference 
between JMF2 and 

JMF1 Target1 

Allowable 
Difference from 
Current JMF and 

JMF22 

Allowable Difference 
between 

Contractor and 
Engineer3 

Individual % retained for sieve 
sized larger than #200 

Tex-200-F 

Must be Within Master 
Grading Limits in 
accordance with  

Table 7 

±3.04 ±5.04 

% passing the #200 sieve ±2.04 ±3.04 

Laboratory-molded density, % Tex-207-F, Part VIII ±1.0 ±1.0 ±1.0 

Asphalt binder content, % Tex-236-F, Part I5 ±0.36,7 ±0.34,6,7 ±0.36,7 

Drain-down, % Tex-235-F Note 8 Note 8 N/A 

Boil test Tex-530-C Note 9 Note 9 N/A 

Membrane application rate Tex-247-F ±0.02 ±0.02 N/A 

1. JMF1 is the approved laboratory mixture design used for producing the trial batch. JMF2 is the approved 
mixture design developed from the trial batch used to produce Lot 1. 

2. Current JMF is JMF3 or higher. JMF3 is the approved mixture design used to produce Lot 2. 
3. Contractor may request referee testing only when values exceed these tolerances. 
4. Only applies to mixture produced for Lot 1 and higher. Aggregate gradation is not allowed to be outside the limits 

in accordance with Table 7. 
5. Ensure the binder content determination excludes fibers. 
6. May be obtained from asphalt mass flow meter readouts as determined by the Engineer. 
7. Binder content is not allowed to be outside the limits shown in Table 8. 
8. Verify that Table 8 requirements are met. 
9. When shown on the plans. 

4.4.2.2. Engineer’s Responsibilities. 

4.4.2.2.1. Superpave Gyratory Compactor. The Engineer will use a Department SGC calibrated in accordance with 
Tex-241-F to mold samples for laboratory mixture design verification. For molding trial batch and production 
specimens, the Engineer will use the Contractor-provided SGC at the field laboratory or provide and use a 
Department SGC at an alternate location. 

4.4.2.2.2. Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 
conformance of the following information within two working days of receipt: 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit247.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
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■ the Contractor’s mix design report (JMF1); 
■ the Contractor-provided Hamburg Wheel test results, if applicable; 
■ all required materials including aggregates, asphalt, and additives; and 
■ the mixture specifications. 

The Engineer will grant the Contractor conditional approval of JMF1 if the information provided on the paper 
copy of JMF1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor 
does not provide Hamburg Wheel test with laboratory mixture design, 10 working days are allowed for 
conditional approval of JMF1. The Engineer will base full approval of JMF1 on the test results on mixture from 
the trial batch. 

Unless waived, the Engineer will determine the Micro-Deval abrasion loss in accordance with 

Section 3082.2.1.1.2., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after two 
working days, conditional approval of JMF1 will still be granted within two working days of receiving 
JMF1. When the Engineer’s test results become available, they will be used for specification 
compliance. 

The Contractor is authorized to produce a trial batch after the Engineer grants conditional approval of JMF1. 

4.4.2.2.3. Hamburg Wheel Testing. At the Contractor’s request, the Department will perform the Hamburg Wheel 
test on the laboratory mixture in accordance with Tex-242-F to verify compliance with the Hamburg Wheel 
test requirement in accordance with Table 8. The Engineer will be allowed 10 working days to provide the 
Contractor with Hamburg Wheel results on the laboratory mixture design. 

4.4.2.2.4. Ignition Oven Correction Factors. The Engineer will use the split samples provided by the Contractor to 
determine the aggregate and asphalt correction factors for the ignition oven used for quality assurance 
testing during production in accordance with Tex-236-F, Part II. Provide correction factors that are not more 
than 12 mo. old. The Engineer will verify that the asphalt content correction factor takes into account the 
percent fibers in the mixture so that the fibers are excluded from the binder content determination. 

4.4.2.2.5. Testing the Trial Batch. The Engineer will sample and test the trial batch within one full working day to 
ensure that the mixture meets the requirements in accordance with Table 9. If the Contractor requests the 
option to have the Department perform the Hamburg Wheel test on the trial batch mixture, the Engineer will 
mold samples in accordance with Tex-242-F to verify compliance with the Hamburg Wheel test requirement 
in accordance with Table 8. 

The Engineer will have the option to perform Tex-530-C on the trial batch when shown on the plans. These 
results may be retained and used for comparison purposes during production. 

4.4.2.2.6. Full Approval of JMF1. The Engineer will grant full approval of JMF1 and authorize the Contractor to 
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirements in 
accordance with Tables 7 and 8. 

The Engineer will notify the Contractor that an additional trial batch is required if the trial batch does not meet 
these requirements. 

4.4.2.2.7. Approval of JMF2. The Engineer will approve JMF2 within one working day if the mixture meets the 
requirements in accordance with Tables 7, 8, and 9. 

4.4.2.2.8. Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 
(using JMF2). 

4.4.2.2.9. Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 
they meet the master grading and asphalt binder content shown in accordance with Tables 7 and 8 and are 
within the operational tolerances of JMF2 in accordance with Table 9. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
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4.4.2.2.10. Binder Content Adjustments. For JMF2 and above, the Engineer may require the Contractor to adjust the 
target binder content by no more than 0.3% from the current JMF. 

4.5. Production Operations. Perform a new trial batch when the plant or plant location is changed. Take 
corrective action and receive approval to proceed after any production suspension for noncompliance to the 
specification.  

4.5.1. Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in 
Item 300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. Provide the 
Engineer with daily records of asphalt binder and hot-mix asphalt discharge temperatures (in legible and 
discernible increments) in accordance with Item 320, “Equipment for Asphalt Concrete Pavement,” unless 
otherwise directed. Do not store mixture for a period long enough to affect the quality of the mixture, nor in 
any case longer than 12 hr. unless otherwise approved. 

4.5.2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 
the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed the maximum production temperatures in accordance with Table 10. The 
Department will not pay for or allow placement of any mixture produced above the maximum production 
temperatures in accordance with Table 10. 

Table 10 
Maximum Production Temperature 

High-Temperature Binder Grade1 Max Production Temperature 

PG 76 345˚F 
A-R Binder 345˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture.  

Control the mixing time and temperature so that substantially all moisture is removed from the mixture before 
discharging from the plant. Determine the moisture content, if requested, by oven-drying in accordance with 
Tex-212-F, Part II, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the 
sample immediately after discharging the mixture into the truck and perform the test promptly. 

4.6. Hauling Operations. Clean all truck beds before use to ensure that mixture is not contaminated. Use a 
release agent shown on the Department’s MPL to coat the inside bed of the truck when necessary. Do 
not use diesel or any release agent not shown on the Department’s MPL. 

Use equipment for hauling as defined in Section 3082.4.7.3.2., “Hauling Equipment.” Use other hauling 
equipment only when allowed. 

4.7. Placement Operations. Collect haul tickets from each load of mixture delivered to the project and provide the 
Department’s copy to the Engineer approximately every hour, or as directed. Use a hand-held thermal camera 
or infrared thermometer, when a thermal imaging system is not used, to measure and record the internal 
temperature of the mixture as discharged from the truck or Material Transfer Device (MTD) before or as the 
mix enters the paver and an approximate station number or GPS coordinates on each ticket. Calculate the 
daily yield and cumulative yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend production if the Contractor 
fails to produce and provide haul tickets and yield calculations by the end of paving operations for each day. 

Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 
pavement edges. Do not allow any loose mixture onto the prepared surface before application of the membrane. 
Place the mixture to meet the typical section requirements and produce a smooth, finished surface with a 
uniform appearance and texture. Offset longitudinal joints of successive courses of hot-mix by at least 6 in. 
Place mixture so that longitudinal joints on the surface course coincide within 6-in. of lane lines and are not 
placed in the wheel path, or as directed, and offset longitudinal joints of successive courses of hot-mix by at 
least 6-in. Ensure that all finished surfaces will drain properly. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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4.7.1. Weather Conditions. 

4.7.1.1. When Using a Thermal Imaging System. The Contractor may pave any time the roadway is dry and the 
roadway surface temperature is at least 60°F unless otherwise approved or as shown on the plans; however, 
the Engineer may restrict the Contractor from paving if the ambient temperature is likely to drop below 32°F 
within 12 hr. of paving. Place mixtures when weather conditions and moisture conditions of the roadway surface 
are suitable as determined by the Engineer. Provide output data from the thermal imaging system to 
demonstrate to the Engineer that no recurring severe thermal segregation exists in accordance with Section 
3082.4.7.3.1.2., “Thermal Imaging System.” 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to facilitate 
compaction when the air temperature is 70°F and falling. 

4.7.1.2. When Not Using a Thermal Imaging System. When using a thermal camera instead of the thermal imaging 
system, place mixture when the roadway surface temperature is at or above 70°F unless otherwise approved 
or as shown on the plans. Measure the roadway surface temperature with a hand-held thermal camera or 
infrared thermometer. Place mixtures only when weather conditions and moisture conditions of the roadway 
surface are suitable as determined by the Engineer. The Engineer may restrict the Contractor from paving if 
the air temperature is 60°F and falling. 

Produce mixture with a target discharge temperature higher than 300°F and with a compaction aid to 
facilitate compaction when the air temperature is 70°F and falling. 

4.7.2. Application of Membrane. Apply the membrane at the rates in accordance with Table 11 unless otherwise 
directed. Spray the membrane using a metered mechanical pressure spray bar at a temperature of 140°F to 
180°F. Monitor the membrane application rate and make adjustments to the rate when directed. Verify that 
the spray bar is capable of applying the membrane at a uniform rate across the entire paving width. Apply 
adequate overlap of the tack coat in the longitudinal direction during placement of the mat to ensure bond of 
adjacent mats, unless otherwise directed. Unless otherwise directed, avoid tacking the vertical faces of 
adjacent PFC mats in the longitudinal direction to avoid restricting lateral drainage. Apply tack coat to all 
transverse joints. Do not let the wheels or other parts of the paving machine contact the freshly applied 
membrane. Do not dilute the membrane at the terminal, in the field, or at any other location before use. Do 
not allow any loose mixture onto the prepared surface before application of the membrane. 

 

Table 11 
Membrane Application Rate Limits, (Gal. per square yard) 

Mix Type Lift Thickness Membrane Rate 
 

Permeable Friction Course 

1-1/2 in. 0.30–0.33 
1-1/4 in. 0.27–0.30 

1 in. 0.25–0.28 
3/4 in. 0.22–0.25 

 
Thin Bonded Friction Course 

3/4 in. 0.17–0.27 
5/8 in. 0.16–0.24 
1/2 in. 0.14–0.20 

4.7.2.1. Non-uniform Application of Membrane. Stop application if it is not uniform due to streaking, ridging, pooling, 
or flowing off the roadway surface. Verify equipment condition including plugged nozzles on the spray bar, 
operating procedures, application temperature, and material properties. Determine and correct the cause of 
non-uniform application. 

4.7.2.2. Test Strips. The Engineer may perform independent tests to confirm Contractor compliance and may require 
testing differences or failing results to be resolved before resuming production. 

The Engineer may cease operations and require construction of test strips at the Contractor’s expense if any of 
the following occurs: 

■ non-uniformity of application continues after corrective action; 
■ in three consecutive shots, application rate differs by more than 0.03 gal. per square yard from the rate 
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directed; or 
■ any shot differs by more than 0.05 gal. per square yard from the rate directed. 

The Engineer will approve the test strip location. The Engineer may require additional test strips until the 
membrane application meets specification requirements.  

4.7.3. Lay-Down Operations. Use the placement temperature in accordance with Table 12 to establish the minimum 
placement temperature of the mixture delivered to the paving operation. 

 
Table 12 

Min Mixture Placement Temperature 

High-Temperature Binder Grade1 
Min Placement Temperature  

(Before Entering Paving Operation)2,3 

PG 76 280˚F 
A-R Binder 280˚F 

1. The high-temperature binder grade refers to the high-temperature grade of the virgin asphalt binder used to produce 
the mixture.   

2. The mixture temperature must be measured using a hand-held thermal camera or infrared thermometer nearest to the 
point of entry of the paving operation. 

3. Minimum placement temperatures may be reduced 10°F if using a compaction aid. 

4.7.3.1. Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 
thermal profile in accordance with Tex-244-F. Thermal profiles are not applicable in areas described in 
Section 3082.4.9.8., “Miscellaneous Areas.” 

4.7.3.1.1. Thermal Segregation. 

4.7.3.1.1.1.  Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F. 

4.7.3.1.1.2.  Severe. Any areas that have a temperature differential greater than 50°F. 

4.7.3.1.2. Thermal Imaging System. Review the output results when a thermal imaging system is used, and provide 
the report described in Tex-244-F to the Engineer daily unless otherwise directed. Modify the paving 
process as necessary to eliminate any recurring (moderate or severe) thermal segregation identified by the 
thermal imaging system.  

The Engineer may suspend subsequent paving operations if the Contractor cannot successfully modify the 
paving process to eliminate recurring severe or moderate thermal segregation.  

Provide the Engineer with electronic copies of all daily data files that can be used with the thermal imaging 
system software to generate temperature profile plots daily or as requested by the Engineer. 

4.7.3.1.3. Thermal Camera. When using the thermal camera instead of the thermal imaging system, take immediate 
corrective action to eliminate recurring moderate thermal segregation when a hand-held thermal camera is 
used. Provide the Engineer with the thermal profile of every sublot within one working day of the completion of 
each lot. When requested by the Engineer, provide the electronic files generated using the thermal camera. Report 
the results of each thermal profile in accordance with Section 3082.4.2., “Reporting and Responsibilities.” The 
Engineer will use a hand-held thermal camera to obtain a thermal profile at least once per project unless the 
thermal imaging system is used. Suspend operations and take immediate corrective action to eliminate severe 
thermal segregation unless otherwise directed. Resume operations when the Engineer determines that 
subsequent production will meet the requirements of this Section. 

4.7.3.2. Hauling Equipment. Use live bottom or end dump trucks to haul and transfer mixture; however, with 
exception of paving miscellaneous areas, end dump trucks are only allowed when used in conjunction with 
an MTD with remixing capability or when a thermal imaging system is used unless otherwise allowed. 

4.7.3.3. Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 
5 min. The Engineer may evaluate the suspect area in accordance with Section 3082.4.9.9., “Recovered 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
paver is stopped. 

4.8. Compaction. Roll the freshly placed mixture with as many steel-wheeled rollers as necessary, operated in 
static mode, to seat the mixture without excessive breakage of the aggregate and to provide a smooth 
surface and uniform texture. Do not use pneumatic rollers. Use the control strip method given in Tex-207-F, 
Part IV, to establish the rolling pattern. Moisten the roller drums thoroughly with a soap and water solution to 
prevent adhesion. Use only water or an approved release agent on rollers, tamps, and other compaction 
equipment unless otherwise directed. 

For PFC mixtures, use Tex-246-F to test and verify that the compacted mixture has adequate permeability. 
Measure the water flow once per sublot at locations directed by the Engineer. The water flow rate should be less than 
20 sec. Investigate the cause of the water flow rate test failures and take corrective actions during production 
and placement to ensure the water flow rate is less than 20 sec. Suspend production if two consecutive water 
flow rate tests fail unless otherwise approved. Resume production after the Engineer approves changes to 
production or placement methods. 

Complete all compaction operations before the pavement temperature drops below 180°F unless otherwise 
allowed. The Engineer may allow compaction with a light finish roller operated in static mode for pavement 
temperatures below 180°F. 

Allow the compacted pavement to cool to 160°F or lower before opening to traffic unless otherwise directed. 
Sprinkle the finished mat with water or limewater, when directed, to expedite opening the roadway to traffic. 

4.9. Acceptance Plan. Sample and test the hot-mix on a lot and sublot basis.  

4.9.1. Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request 
referee testing if the differences between Contractor and Engineer test results exceed the operational 
tolerances in accordance with Table 9 and the differences cannot be resolved. The Contractor may also 
request referee testing if the Engineer’s test results require suspension of production and the Contractor’s 
test results are within specification limits. Make the request within five working days after receiving test 
results and cores from the Engineer. Referee tests will be performed only on the sublot in question and only 
for the particular tests in question. Allow 10 working days from the time the referee laboratory receives the 
samples for test results to be reported. The Department may require the Contractor to reimburse the 
Department for referee tests if more than three referee tests per project are required and the Engineer’s test 
results are closer to the referee test results than the Contractor’s test results. 

4.9.2. Production Acceptance. 

4.9.2.1. Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1 is 1,000 ton; 
however, when requested by the Contractor, the Engineer may increase the quantity for Lot 1 to no more 
than 2,000 ton. The Engineer will select subsequent lot sizes based on the anticipated daily production such 
that approximately three to four sublots are produced each day. The lot size will be between 1,000 ton and 
4,000 ton. The Engineer may change the lot size before the Contractor begins any lot. 

4.9.2.1.1. Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of 
production or in other circumstances deemed appropriate, the Engineer may close the lot. Close all lots 
within five working days unless otherwise allowed. 

4.9.2.2. Production Sampling. 

4.9.2.2.1. Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 
sampler will split each sample into three equal portions in accordance with Tex-200-F and label these 
portions as “Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample 
splitting and take immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will 
maintain the custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is 
completed. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
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4.9.2.2.1.1. Random Sample. At the beginning of the project, the Engineer will select random numbers for all 
production sublots. Determine sample locations in accordance with Tex-225-F. Take one sample for each 
sublot at the randomly selected location. The Engineer will perform or witness the sampling of production 
sublots. 

4.9.2.2.1.2. Blind Sample. For one sublot per lot, the Engineer will obtain and test a “blind” sample instead of the  
 random sample collected by the Contractor. Test either the “blind” or the random sample; however, referee  
 testing (if applicable) will be based on a comparison of results from the “blind” sample. The location of the  
 Engineer’s “blind” sample will not be disclosed to the Contractor. The Engineer’s “blind” sample may be 
 randomly selected in accordance with Tex-225-F for any sublot or selected at the discretion of the Engineer. 
 The Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer. 

4.9.2.2.2. Informational Hamburg and Overlay Testing. Select one random sublot from Lot 2 or higher for Hamburg 
and Overlay testing during the first week of production. Obtain and provide the Engineer with approximately 
90 lb. of mixture, sampled in accordance with Tex-222-F, in sealed containers, boxes, or bags labeled with 
the Control-Section-Job (CSJ), mixture type, lot, and sublot number. The Engineer will ship the mixture to 
the Materials and Tests Division for Hamburg and Overlay testing. Results from these tests will not be used 
for specification compliance. 

4.9.2.2.3. Asphalt Binder Sampling. Obtain a 1-qt. (1 gal. for A-R binder) sample of the asphalt binder witness by the 
 Engineer for each lot of mixture produced. The Contractor will notify the Engineer when the sampling will occur. 
 Obtain the sample at approximately the same time the mixture random sample is obtained. Sample from a 
 port located immediately upstream from the mixing drum or pug mill and upstream from the introduction of 
 any additives in accordance with Tex-500-C, Part II. Label the can with the corresponding lot and sublot 
 numbers, producer, producer facility, grade, district, date sampled, and project information including 
 highway and CSJ. The Engineer will retain these samples for one year. The Engineer may also obtain 
 independent samples. If obtaining an independent asphalt binder sample and upon request of the 
 Contractor, the Engineer will split a sample of the asphalt binder with the Contractor.  

At least once per project, the Engineer will collect split samples of each binder grade and source used. The 
Engineer will submit one split sample to the Materials and Tests Division to verify compliance with Item 300, 
“Asphalts, Oils, and Emulsions” and will retain the other split sample for 1 yr. 

4.9.2.3. Membrane Sampling. The Engineer will obtain a 1-qt. sample of the polymer modified emulsion for each lot of 
mixture produced in accordance with Tex-500-C, Part III. The Engineer will notify the Contractor when the 
sampling will occur and will witness the collection of the sample. Obtain the sample at approximately the same 
time the mixture random sample is obtained. Label the can with the corresponding lot and sublot numbers, 
producer, producer facility, grade, district, date sampled, and project information including highway and CSJ. 
The Engineer will retain theses samples for two months. 

At least once per project, the Engineer will collect split samples of the polymer modified emulsion. The Engineer 
will submit one split sample to the Materials and Tests Division to verify compliance with Item 300, “Asphalts, 
Oils, and Emulsions” and will retain the other split sample for two months. The Engineer may test as often as 
necessary to ensure the residual of the emulsion is greater than or equal to the specification requirement in 
Item 300, “Asphalts, Oils, and Emulsions.” 

4.9.2. Production Testing. The Contractor and Engineer must perform production tests in accordance with 
Table 13. The Contractor has the option to verify the Engineer’s test results on split samples provided by 
the Engineer. Determine compliance with operational tolerances in accordance with Table 9 for all sublots. 

 
At any time during production, the Engineer may require the Contractor to verify the following based on 
quantities used: 
■ lime content (within ±0.1% of JMF), when PG binder is specified; 
■ fiber content (within ±0.03% of JMF), when PG binder is specified; and 
■ CRM content (within ±1.5% of JMF), when A-R binder is specified. 

Maintain the in-line measuring device when A-R binder is specified to verify the A-R binder viscosity between 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
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2,500 and 4,000 centipoise at 350°F unless otherwise approved. Record A-R binder viscosity at least once 
per hour and provide the Engineer with a daily summary unless otherwise directed. 

If the aggregate mineralogy is such that Tex-236-F Part I does not yield reliable results, the Engineer may 
allow alternate methods for determining the asphalt content and aggregate gradation. The Engineer will 
require the Contractor to provide evidence that results from Tex-236-F, Part I are not reliable before permitting 
an alternate method unless otherwise allowed. Use the applicable test procedure as directed if an alternate 
test method is allowed. 

Table 13 
Production and Placement Testing Frequency 

Description Test 
Method 

Min Contractor 
Testing Frequency 

Min Engineer 
Testing 

Frequency 

Individual % retained for sieve 
sized larger than #200 

 
Tex-200-F 

 
1 per sublot 

 
1 per 12 sublots 

% passing the #200 sieve 

Laboratory-molded density, % Tex-207-F, Part VIII 1 per sublot 1 per lot 

Asphalt binder content1, % Tex-236-F, Part I2 1 per sublot 1 per lot 

Drain-down, % Tex-235-F 1 per sublot 1 per 12 sublots 

Boil test3 Tex-530-C 1 per project 1 per project 

Membrane application rate Tex-247-F 1 per lot 1 per 12 sublots 

Moisture content Tex-212-F, Part II When directed 1 per project 

Cantabro loss, % Tex-245-F 
1 per project 

(sample only) 1 per project 

Overlay test Tex-248-F 
1 per project 

(sample only) 10 
 

1 per project4 

Hamburg Wheel test Tex-242-F 
1 per project 

(sample only)10 1 per project4 

Water flow test5 Tex-246-F 1 per sublot 1 per project 

Asphalt binder sampling Tex-500-C, Part II 
1 per lot  

(sample only)6 1 per project 

Membrane sampling 
and testing Tex-500-C, Part III N/A 1 per project 

Thermal profile Tex-244-F 1 per sublot7,8,9 1 per project8 

1. May be obtained from asphalt mass flow meter readouts as determined by the Engineer. 
2. Ensure the binder content determination excludes fibers. 
3. When shown on the plans.  
4. When required according to mixture type and requirements in accordance with Table 8. 
5. Only required for PFC mixtures. 
6. Obtain samples witness by the Engineer. The Engineer will retain these samples for 1 yr. 
7. To be performed in the presence of the Engineer when using the thermal camera, unless otherwise approved. 
8. Not required when a thermal imaging system is used. 
9. When using the thermal imaging system, the test report must include the temperature measurements taken in 

accordance with Tex-244-F. 
10. Testing performed by the Materials and Tests Division for informational purposes only. 

4.9.3. Operational Tolerances. Control the production process within the operational tolerances in accordance 
with Table 9. Suspend production and placement operations when production or placement test results 
exceed the tolerances in accordance with Table 9 unless otherwise allowed. The Engineer will allow 
suspended production to resume when test results or other information indicates the next mixture produced 
will be within the operational tolerances. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit235.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit247.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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4.9.4. Individual Loads of Hot-Mix. The Engineer can reject individual truckloads of hot-mix. When a load of hot- 
mix is rejected for reasons other than temperature, contamination, or excessive uncoated particles, the 
Contractor may request that the rejected load be tested. Make this request within 4 hr. of rejection. The 
Engineer will sample and test the mixture. If test results are within the operational tolerances in accordance 
with Table 9 , payment will be made for the load. If test results are not within operational tolerances, no 
payment will be made for the load. 

4.9.5. Placement Acceptance. 

4.9.6. Placement Lot. A placement lot consists of four placement sublots. A placement sublot consists of the area 
placed during a production sublot.  

4.9.7. Miscellaneous Areas. Miscellaneous areas include areas that typically involve significant handwork or 
discontinuous paving operations such as driveways, mailbox turnouts, crossovers, gores, spot level-up 
areas, and other similar areas. The specified layer thickness is based on the rate of 90 lb. per square yard 
for each inch of pavement unless another rate is shown on the plans. Miscellaneous areas are not subject 
to thermal profiles testing. 

4.9.8. Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take production samples or 
cores from suspect areas of the project to determine recovered asphalt properties. Asphalt binders with an 
aging ratio greater than 3.5 do not meet the requirements for recovered asphalt properties and may be 
deemed defective when tested and evaluated by the Materials and Tests Division. The aging ratio is the 
DSR value of the extracted binder divided by the DSR value of the original unaged binder. Obtain DSR 
values in accordance with AASHTO T 315 at the specified high temperature performance grade of the 
asphalt. The Engineer may require removal and replacement of the defective material at the Contractor’s 
expense. The asphalt binder will be recovered for testing from production samples or cores in accordance 
with Tex-211-F. 

4.9.9. Irregularities. Identify and correct irregularities including segregation, rutting, raveling, flushing, fat spots, mat 
slippage, irregular color, irregular texture, roller marks, tears, gouges, streaks, uncoated aggregate particles, 
or broken aggregate particles. The Engineer may also identify irregularities, and in such cases, the Engineer 
will promptly notify the Contractor. If the Engineer determines that the irregularity will adversely affect 
pavement performance, the Engineer may require the Contractor to remove and replace (at the Contractor’s 
expense) areas of the pavement that contain irregularities. The Engineer may also require the Contractor to 
remove and replace (at the Contractor’s expense) areas where the mixture does not bond to the existing 
pavement.  

If irregularities are detected, the Engineer may require the Contractor to immediately suspend operations or 
may allow the Contractor to continue operations for no more than one day while the Contractor is taking 
appropriate corrective action. 

4.9.10. Exempt Production. When the anticipated daily production is less than 100 ton, all QC and QA sampling 
and testing are waived. The Engineer may deem the mixture as exempt production for the following 
conditions: 

■ anticipated daily production is more than 100 ton but less than 250 ton; 
■ total production for the project is less than 2,500 ton; 
■ when mutually agreed between the Engineer and the Contractor; or 
■ when shown on the plans. 

 
For exempt production, the Contractor is relieved of all production and placement sampling and testing 
requirements. All other specification requirements apply, and the Engineer will perform acceptance tests for 
production and placement in accordance with Table 13. 
For exempt production: 
■ produce, haul, place, and compact the mixture as directed by the Engineer; and 
■ control mixture production to yield a laboratory-molded density that is within ±1.0% of the target density 

as tested by the Engineer. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
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4.9.11. Ride Quality. Measure ride quality in accordance with Item 585, “Ride Quality for Pavement Surfaces,” 
unless otherwise shown on the plans. 

 
 

5. MEASUREMENT 

5.1. PFC Hot-Mix Asphalt. Permeable friction course (PFC) hot-mix will be measured by the ton of composite 
mixture, which includes asphalt, aggregate, and additives. Measure the weight on scales in accordance with 
Item 520, “Weighing and Measuring Equipment.” 

5.2. TBFC Hot-Mix Asphalt. Thin bonded friction course (TBFC) hot-mix will be measured by the ton of 
composite mixture, which includes asphalt, aggregate, and additives. Measure the weight on scales in 
accordance with Item 520, “Weighing and Measuring Equipment.” 

5.3. Membrane. Membrane material will be measured by volume. Membrane material will be measured at the 
applied temperature by strapping the tank before and after road application and determining the net volume 
in gallons from the distributor’s calibrated strap stick. The Engineer will witness all operations for volume 
determination. All membrane will be measured by the gallon applied, in the accepted membrane. 

 
 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3082.5.1., “PFC Hot-Mix Asphalt,” will be paid for at the unit bid price for “Permeable friction course” 
of the mixture type, SAC, and binder specified. These prices are full compensation for surface preparation, 
removing pavement marking and markers, materials, placement, equipment, labor, tools, and incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3082.5.2., “TBFC Hot-Mix Asphalt,” will be paid for at the unit bid price for “Thin bonded friction 
course” of the mixture type, SAC, and binder specified. These prices are full compensation for surface 
preparation, removing pavement marking and markers, materials, placement, equipment, labor, tools, and 
incidentals. 

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 3082.5.3., “Membrane,” will be paid for at the unit bid price for “Membrane” of the membrane 
material provided. These prices are full compensation for materials, placement, equipment, labor, tools, 
and incidentals. 

Trial batches will not be paid for unless they are included in pavement work approved by the Department. 

Payment adjustment for ride quality will be determined in accordance with Item 585, “Ride Quality for 
Pavement Surfaces.” 
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Special Specification 3084 

Bonding Course 

1. DESCRIPTION 

Construct a bonding course where improved bonding is needed using a Tracking-Resistant Asphalt Interlayer 
(TRAIL) or a Spray Applied Underseal Membrane, applied before the placement of a new hot-mix asphalt 
concrete pavement. 

2. MATERIALS 

2.1. Furnish the materials for one of the following two options: 

2.1.1. TRAIL. Furnish asphalt material described as “tack” for typical use in the TRAIL Material Producer List. Do 
not dilute emulsified asphalts at the terminal, in the field, or at any other location before use. 

2.1.2. Spray Applied Underseal Membrane. Furnish asphalt material meeting the requirements of Special 
Specification 3002, “Spray Applied Underseal Membrane.” Do not dilute emulsified asphalts at the terminal, 
in the field, or at any other location before use. 

2.2. Furnish the material for applying tack coat to all miscellaneous contact surfaces when approved by the 
Engineer: 

2.2.1. Miscellaneous Tack. FurnishTRAIL asphalt, CSS-1H, SS-1H, or a PG binder with a minimum high-
temperature of PG 58 for tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Do 
not dilute emulsified asphalts at the terminal, in the field, or at any other location before use. 

2.3. Sampling. The Engineer will witness the collection of at least one sample of each asphalt binder per project 
in accordance with Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and 
Emulsions” or Special Specification 3002, “Spray Applied Underseal Membrane.”  

3. EQUIPMENT 

3.1. TRAIL. Provide the equipment recommended by the producer. 

3.2. Spray Applied Underseal Membrane. Provide in accordance with Special Specification 3002, “Spray 
Applied Underseal Membrane.” 

4. CONSTRUCTION 

4.1. Preparation. Remove existing raised pavement markers. Repair any damage incurred by removal as 
directed. Remove dirt, dust, or other harmful material before sealing. When shown on the plans, remove 
vegetation and blade pavement edges. When approved by the Engineer, apply a thin, uniform coating of 
Miscellaneous Tack to all miscellaneous contact surfaces such as curbs, structures, and manholes. Prevent 
splattering of the tack coat when placed adjacent to curb, gutter, and structures. 

4.2. Test Strips. When required by the Engineer, perform a test strip of TRAIL at a location on or near the project 
as directed. Allow the strip to cure for a maximum of 30 min. Drive over the test strip with equipment used 
during laid-down construction to simulate the effect of paving equipment. There should be no evidence of 
tracking or picking up of the TRAIL material on the wheels of the equipment. 
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4.3. TRAIL.  Perform the following construction methods when applying a TRAIL for a bonding course: 

4.3.1. Placement. Uniformly apply the TRAIL material to all areas where mix will be placed, including joints, at the 
rate shown on the plans or as directed, within 15°F of the approved temperature, and not above the 
maximum allowable temperature. Unless otherwise directed, uniformly apply the TRAIL material at a 
minimum rate specified on the plans. The Engineer may adjust the application rate, taking into consideration 
the existing pavement surface conditions. 

4.4. Spray Applied Underseal Membrane. Place in accordance with Special Specification 3002, “Spray Applied 
Underseal Membrane.”  

4.4.1. Placement. Do not allow any loose mixture onto the prepared surface before application of the membrane. 
Unless otherwise directed, uniformly apply the membrane to all areas where mix will be placed, including 
joints, at the rate shown on the plans. Unless otherwise directed, uniformly apply the membrane at the 
minimum rate specified on the plans. The Engineer may adjust the application rate, taking into consideration 
the existing pavement surface conditions. 

4.5. Informational Shear Test. Obtain one set of full depth core specimens per project in accordance with Tex-
249-F within one working day of the time the lot placement is completed. The Engineer will select the core 
locations. Provide the cores to the Engineer in a container labeled with the Control-Section-Job (CSJ) and lot 
number. The district will determine the shear bond strength between the two bonded pavement layers in 
accordance with Tex-249-F. Results from these tests will not be used for specification compliance.    

4.6. Quality Control. Stop application if it is not uniform due to streaking, ridging, pooling, or flowing off the 
roadway surface. Verify equipment condition, operating procedures, application temperature, and material 
properties. Determine and correct the cause of non-uniform application.  

The Engineer may perform independent tests to confirm contractor compliance and may require testing 
differences or failing results to be resolved before resuming production. 

The Engineer may stop the application and require construction of test strips at the Contractor’s expense if 
any of the following occurs: 

 Non-uniformity of application continues after corrective action; 
 Evidence of tracking or picking up of the TRAIL; 
 In 3 consecutive shots, application rate differs by more than 0.02 gal. per square yard from the rate 

directed; or 
 Any shot differs by more than 0.04 gal. per square yard from the rate directed. 

The Engineer will approve the test strip location. The Engineer may require additional test strips until surface 
treatment application meets specification requirements. 

5. MEASUREMENT 

5.1. Volume. The asphalt material, including all components, will be measured at the applied temperature by 
strapping the tank before and after road application and determining the net volume from the calibrated 
distributor. The Engineer will witness all strapping operations for volume determination. All asphalt material, 
including emulsions, will be measured by the gallon applied.  

The Engineer may allow the use of a metering device to determine the asphalt volume used and application 
rate if the device is accurate to within 1.5% of the strapped volume. 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit bid price for “Bonding Course.” These prices are full compensation 
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for all materials, Miscellaneous Tack used for miscellaneous contact surfaces, equipment, labor, tools, and 
incidentals necessary to complete the work. 
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Special Specification 3085 

Underseal Course 

1. DESCRIPTION 

Construct an underseal course where sealing of the underlying surface is needed using a Tracking-Resistant 
Asphalt Interlayer (TRAIL), a Spray Applied Underseal Membrane, or a single layer of Seal Coat, applied 
before the placement of a new hot-mix asphalt concrete pavement. 

2. MATERIALS 

2.1. Furnish the materials for one of the following three options: 

2.1.1. TRAIL. Furnish asphalt material described as “seal” for typical use in the TRAIL Material Producer List.  

2.1.2. Spray Applied Underseal Membrane. Furnish asphalt material meeting the requirements of Special 
Specification 3002, “Spray Applied Underseal Membrane.” Do not dilute emulsified asphalts at the terminal, 
in the field, or at any other location before use. 

2.1.3. Seal Coat. Furnish asphalt and aggregate materials meeting the requirements of Item 316, “Seal Coat.” Use 
a polymer modified asphalt or emulsion and aggregate as shown on the plans. Do not dilute emulsified 
asphalts at the terminal, in the field, or at any other location before use. 

2.2. Furnish the material for applying tack coat to all miscellaneous contact surfaces when approved by the 
Engineer: 

2.2.1. Miscellaneous Tack. Furnish TRAIL asphalt, CSS-1H, SS-1H, or a PG binder with a minimum high-
temperature of PG 58 for tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Do 
not dilute emulsified asphalts at the terminal, in the field, or at any other location before use. 

2.3. Sampling. The Engineer will witness the collection of at least one sample of each asphalt binder per project 
in accordance with Tex-500-C, Part III, and test it to verify compliance with Item 300, “Asphalts, Oils, and 
Emulsions” or Special Specification 3002, “Spray Applied Underseal Membrane.” 

The Engineer will sample and test the type and grade of the aggregate as shown on the plans at the 
frequency listed in the Department’s Guide Schedule of Sampling and Testing in accordance with Item 302, 
“Aggregates for Surface Treatments.”  

3. EQUIPMENT 

3.1. TRAIL. Provide the equipment recommend by the producer. 

3.2. Spray Applied Underseal Membrane. Provide in accordance with Special Specification 3002, “Spray 
Applied Underseal Membrane.” 

3.3. Seal Coat. Provide in accordance with Item 316, “Seal Coat.”   

4. CONSTRUCTION 

4.1. Preparation. Remove existing raised pavement markers. Repair any damage incurred by removal as 
directed. Remove dirt, dust, or other harmful material before sealing. When shown on the plans, remove 
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vegetation and blade pavement edges. When approved by the Engineer, apply a thin, uniform coating of 
Miscellaneous Tack to all miscellaneous contact surfaces such as curbs, structures, and manholes. Prevent 
splattering of the tack coat when placed adjacent to curb, gutter, and structures. 

4.2. TRAIL. Perform the following construction methods when applying a TRAIL for an underseal course: 

4.2.1. Placement. Uniformly apply the TRAIL material to all areas where mix will be placed, including joints, at the 
rate shown on the plans or as directed, within 15°F of the approved temperature, and not above the 
maximum allowable temperature. Unless otherwise directed, uniformly apply the TRAIL material at the 
minimum rate specified on the plans. The Engineer may adjust the application rate taking into consideration 
the existing pavement surface conditions. 

4.3. Spray Applied Underseal Membrane. Place in accordance with Special Specification 3002, “Spray Applied 
Underseal Membrane.”   

4.3.1. Placement. Do not allow any loose mixture onto the prepared surface before application of the membrane. 
Unless otherwise directed, uniformly apply the membrane to all areas where mix will be placed, including 
joints, at the rate shown on the plans.  Unless otherwise directed, uniformly apply the membrane at the 
minimum rate specified on the plans. The Engineer may adjust the application rate, taking into consideration 
the existing pavement surface conditions. 

4.4. Seal Coat. Place in accordance with Item 316, “Seal Coat.” 

4.4.1. Placement. Unless otherwise directed, apply the asphalt material and aggregate at the minimum rate shown 
on the plans. The Engineer may adjust the application rate, taking into consideration the existing pavement 
surface conditions. 

4.5. Informational Shear Test. Obtain one set of full depth core specimens per project in accordance with Tex-
249-F within one working day of the time the lot placement is completed. The Engineer will select the core 
locations. Provide the cores to the Engineer in a container labeled with the Control-Section-Job (CSJ) and lot 
number. The district will determine the shear bond strength between the two bonded pavement layers in 
accordance with Tex-249-F. Results from these tests will not be used for specification compliance.   

4.6. Nonuniform Application. Stop application if it is not uniform due to streaking, ridging, pooling, or flowing off 
the roadway surface. Verify equipment condition, operating procedures, application temperature, and 
material properties. Determine and correct the cause of non-uniform application. 

4.7. Test Strips. The Engineer may perform independent tests to confirm contractor compliance and may require 
testing differences or failing results to be resolved before resuming production. 

The Engineer may stop the application and require construction of test strips at the Contractor’s expense if 
any of the following occurs: 

 Non-uniformity of application continues after corrective action; 
 Evidence of tracking or picking up of the TRAIL; 
 In 3 consecutive shots, application rate differs by more than 0.03 gal. per square yard from the rate 

directed; or 
 Any shot differs by more than 0.05 gal. per square yard from the rate directed. 

The Engineer will approve the test strip location. The Engineer may require additional test strips until surface 
treatment application meets specification requirements. 

5. MEASUREMENT 

5.1. Asphalt Material. 
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5.1.1. Volume. The asphalt material, including all components, will be measured at the applied temperature by 
strapping the tank before and after road application and determining the net volume from the calibrated 
distributor. The Engineer will witness all strapping operations for volume determination. All asphalt material, 
including emulsions, will be measured by the gallon applied. 

The Engineer may allow the use of a metering device to determine the asphalt volume used and application 
rate if the device is accurate to within 1.5% of the strapped volume. 

5.2. Aggregate. The work performed, materials furnished, equipment, labor, tools, and incidentals will not be paid 
for directly but will be subsidiary. 

5.3. Quantity Adjustments. Quantity based price adjustment factors are not applicable to compensate for over 
and under runs resulting from the method chosen. 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Underseal Course.” These prices are full 
compensation for surface preparation; furnishing, preparing, hauling, Miscellaneous Tack used for all 
miscellaneous contact surfaces, and placing materials; removing existing pavement markers and excess 
aggregate; rolling; cleaning up stockpiles; and equipment, labor, tools, and incidentals. 
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Special Specification 3096 

Asphalts, Oils, and Emulsions  

1. DESCRIPTION 

Provide asphalt cements, cutback and emulsified asphalts, performance-graded asphalt binders, and other 
miscellaneous asphalt materials as specified on the plans. 

2. MATERIALS 

Provide asphalt materials that meet the stated requirements when tested in conformance with the referenced 
Department, AASHTO, and ASTM test methods. Use asphalt containing recycled materials only if the 
recycled components meet the requirements of Article 6.9., “Recycled Materials.” Provide asphalt materials 
that the Department has preapproved for use in accordance with Tex-545-C, “Asphalt Binder Quality 
Program.”    

Inform the Department of all additives or modifiers included in the asphalt binder as part of the facility quality 
plan, as required by Tex-545-C, “Asphalt Binder Quality Program,” and provide that information to 
Department personnel. The Department reserves the right to prohibit the use of any asphalt additive or 
modifier. 

Limit the use of polyphosphoric acid to no more than 0.5% by weight of the asphalt binder.  

The use of re-refined engine oil bottoms is prohibited. 

Acronyms used in this Item are defined in Table 1. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph545.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph545.pdf
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Table1 
Acronyms 

Acronym Definition 

Test Procedure Designations 

Tex Department 
T or R AASHTO 
D ASTM 

Polymer Modifier Designations 

P polymer-modified 
SBR or L styrene-butadiene rubber (latex) 
SBS styrene-butadiene-styrene block co-polymer 
TR tire rubber (from ambient temperature grinding of truck and 

passenger tires) 

AC asphalt cement 

AE asphalt emulsion 

AE-P asphalt emulsion prime 

A-R asphalt-rubber 

C cationic 

EAP&T emulsified asphalt prime and tack 

EBL emulsified bonding layer 

FDR full depth reclamation 

H-suffix harder residue (lower penetration) 

HF high float 

HY high yield 

MC medium-curing 

MS medium-setting 

PCE prime, cure, and erosion control 

PG performance grade 

RC rapid-curing 

RS rapid-setting 

S-suffix stockpile usage 

SCM special cutback material 

SS slow-setting 

SY standard yield 

TRAIL tracking resistant asphalt interlayer 

2.1. Asphalt Cement. Provide asphalt cement that is homogeneous, water-free, and nonfoaming when heated to 
347°F, and meets the requirements in Table 2. 

 
Table 2 

Asphalt Cement 

Property 
Test 

Procedure 

Viscosity Grade 

AC-0.6 AC-1.5 AC-3 AC-5 AC-10 

Min Max Min Max Min Max Min Max Min Max 

Viscosity T 202           
 140°F, poise  40 80 100 200 250 350 400 600 800 1,200 
 275°F, poise  0.4 – 0.7 – 1.1 – 1.4 – 1.9 – 

Penetration, 77°F, 100g, 
5 sec. 

T 49 350 – 250 – 210 – 135 – 85 – 

Flash point, C.O.C., °F T 48 425 – 425 – 425 – 425 – 450 – 

Solubility in 
trichloroethylene, % 

T 44 99.0 – 99.0 – 99.0 – 99.0 – 99.0 – 

Spot test Tex-509-C Neg. Neg. Neg. Neg. Neg. 

Tests on residue from 
RTFOT: T 240           

 Viscosity, 140°F, poise T 202 – 180 – 450 – 900 – 1,500 – 3,000 
 Ductility,1 77°F  

T 51 100 – 100 – 100 – 100 – 100 – 
   5 cm/min., cm 

1. If AC-0.6 or AC-1.5 ductility at 77°F is less than 100 cm, material is acceptable if ductility at 60°F is 
more than 100 cm. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph501.pdf
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2.2. Polymer-Modified Asphalt Cement. Provide polymer-modified asphalt cement that is smooth, 
homogeneous, and meets the requirements Table 3. Supply samples of the base asphalt cement and 
polymer additives if requested. 

 
Table 3 

Polymer-Modified Asphalt Cement 

Property Test 
Procedure 

Polymer-Modified Viscosity Grade 

AC-12-5TR NT-HA1 AC-15P AC-20XP AC-10-2TR AC-20-5TR 

Min Max Min Max Min Max Min Max Min Max Min Max 

Polymer  TR – SBS SBS TR TR 

Polymer content, % 
(solids basis) 

Tex-533-C 
or Tex-553-C 

5.0 – – – 3.0 – – – 2.0 – 5.0 – 

Dynamic shear, 

G*/sin, 82°C, 
10 rad/s, kPa 

T 315   1.0 –         

Dynamic shear, 

G*/sin, 64°C, 
10 rad/s, kPa 

T 315 – – – – – – 1.0 – – – 1.0 – 

Dynamic shear, 

G*/sin, 58°C, 
10 rad/s, kPa 

T 315 1.0 – – – – – – – 1.0 – – – 

Viscosity              
   140°F, poise T 202 1,200 –   1,500 – 2,000 – 1,000 – 2,000 – 
   275°F, poise T 202   – 4,000 – 8.0 – – – 8.0 – 10.0 

Penetration, 77°F, 
100 g, 5 sec. 

T 49 110 150 – 25 100 150 75 115 95 130 75 115 

Ductility, 5cm/min., 
39.2°F, cm 

T 51     – – – – – – – – 

Elastic recovery, 
50°F, % 

Tex-539-C 55 –   55 – 55 – 30 – 55 – 

Softening point, °F T 53 113 – 170 – – – 120 – 110 – 120 – 

Polymer separation, 
5 hr. 

Tex-540-C None   None None None None 

Flash point, C.O.C., 
°F 

T 48 425 – 425 – 425 – 425 – 425 – 425 – 

Tests on residue 
from RTFOT aging 
and pressure aging: 

T 240 
and R 28 

            

   Creep stiffness T 313             
      S, -18°C, MPa  – 300 – – – 300 – 300 – 300 – 300 
      m-value, -18°C  0.300 – – – 0.300 – 0.300 – 0.300 – 0.300 – 

1. Non-Tracking Hot Applied Tack Coat - TRAIL product 

 

2.3. Cutback Asphalt. Provide cutback asphalt that meets the requirements of Tables 4, 5, and 6, for the 
specified type and grade. Supply samples of the base asphalt cement and polymer additives if requested. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph533.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph553.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph539.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph540.pdf
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Table 10A 
Non-Tracking Tack Coat Emulsion1 

Property Test Procedure NT-HRE NT-RRE NT-SRE 

Min Max Min Max Min Max 

Viscosity, Saybolt Furol 
77º F, sec. 

T 72 15 – 15 – 10 100 

Storage stability, 1 Day, % T 59 – 1 – 1 – 1 

Settlement, 5-day, % T 59 – 5 – 5 – 5 

Sieve test, % T 59 – 0.30 – 0.30 – 0.1 

Distillation test:2 T 59       
Residue by distillation, % by wt.  50 – 58 – 50 – 
Oil distillate, by volume of emulsion  – 1.0 – 1.0 – 1.0 

Test on residue from distillation:        
Penetration, 77ºF, 100 g, 5 sec. T 49 – 20 15 45 40 90 
Solubility in trichloroethylene, % T 44 97.5 – 97.5 – 97.5 – 
Softening point, ºF T 53 150 – – – – – 
Dynamic shear, G*/sin(δ), 82°C, 10 
rad/s, kPa 

T 315 1.0 – – – – – 

1. Due to the hardness of the residue, these emulsions should be heated to 120-140°F before thoroughly mixing as the emulsion is 
being prepared for testing. 

2. Exception to T 59: Bring the temperature on the lower thermometer slowly to 350ºF ± 10ºF. Maintain at this temperature for 20 min. 
Complete total distillation in 60 ± 5 min. from first application of heat. 

 
Table10B 

Spray Applied Underseal Membrane Polymer-Modified Emulsions (EBL) 

Property Test Procedure Min Max 

Viscosity @ 77°F, SSF T 72 20 100 

Storage Stability1, % T 59 – 1 

Demulsibility2 T 59 55 – 
  Anionic emulsions – 35 mL of 0.02 N CaCI2, %    
  Cationic emulsions – 35 mL of 0.8% sodium 
dioctyl sulfosuccinate, % 

   

Sieve Test3, % T 59 – 0.05 

Distillation Test4 T 59   

  Residue by distillation, % by wt.  63  

  Oil portion of distillate, % by vol.   0.5 

Test on Residue from Distillation    

  Elastic Recovery @ 50°F, 50 mm/min., % Tex-539-C 60 – 
  Penetration @ 77°F, 100 g, 5 sec., 0.1 mm T 49 80 130 

1. After standing undisturbed for 24 hr., the surface must be smooth, must not exhibit a white or milky 
colored substance, and must be a homogeneous color throughout. 

2. Material must meet demulsibility test for emulsions.  

3. May be required by the Engineer only when the emulsion cannot be easily applied in the field.  

4. The temperature on the lower thermometer should be brought slowly to 350°F ± 10°F and 
maintained at this temperature for 20 min. The total distillation should be completed in 60 ± 5 min. 
from the first application of heat. 

 
Table 10C 

Full-Depth Reclamation Emulsion (FDR EM) 

Property Test Procedure Standard Yield (SY) High Yield (HY) 

Min Max Min Max 

Sieve test, % T 59 – 0.1 – 0.1 
Viscosity Saybolt Furol @ 77°F, sec. T 59 20 100 20 100 

Distillation test1: T 59     
  Residue by distillation, % by wt.  60 – 63 – 

  Oil portion of distillate, % by vol.  – 0.5 – 0.5 

Test on residue from distillation: T 49     
  Penetration @ 77°F, dmm  55 95 120 – 

Test on rejuvenating agent:      

  BWOA, %2 *** – – 2 – 
  Viscosity @ 140°F, cSt T 201 – – 50 175 
  Flash Point, COC, °F T 48 – – 380 – 
  Solubility in n-pentane, % by wt. D2007 – – 99 – 

1. The temperature on the lower thermometer should be brought slowly to 350°F ±10°F and maintained at this temperature for 
20 min. The total distillation should be completed in 60 ± 5 min. from the first application of heat. 

2. BWOA = By weight of asphalt. Provide a manufacturer’s certificate of analysis (COA) with the percent of rejuvenator added. 
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3. CONSTRUCTION 

Construct noise walls conforming to the design and details shown on the plans and to the pertinent 
requirements of the following Items: 

 Item 420, “Concrete Substructures” 

 Item 429, “Concrete Structure Repair” 

Set all walls plumb and firm to the line and grade shown on the plans. 

Do not exceed a 1/2 in. horizontal alignment tolerance per 20 ft or wall length.  The overall vertical tolerance 
of the wall (plumb from top to bottom) must not exceed 1/4 in. per 10 ft. of wall height. 

4. MEASUREMENT 

This item will be measured by the square foot of front surface area of the noise wall, complete in place. 

This is a plans quantity measurement item.  The quantity to be paid is the quantity shown in the proposal and 
unless modified by Article 9.2 “Plans Quantity Measurement.”  Additional measurements or calculations will 
be made if adjustments of quantities are required. 

5. PAYMENT 

The work performed and material furnished in accordance with this Item and measured as provided for under 
“Measurement” will be paid for at the unit price bid for “Cast-In-Place Noise Wall.”  This price is full 
compensation for furnishing and installing all noise wall materials including anchorage into the retaining wall; 
for noise wall preparation, hauling and erection; and for equipment, labor, tools, and incidentals. 

 



4125 

1 - 4 07-18 
OTU 

 

Special Specification 4125 
Wall with Metal Fence and Panels  
1. DESCRIPTION.   

Fabricate and install wall with metal fence and panels. This Item covers fabrication of the wall with metal 
fence and panels, transportation to the jobsite, footings, reinforcement, installation and finishing.  

2. MATERIALS 

Provide new materials that comply with the details shown on the plans, the requirements of this Item, and the 
pertinent requirements of the following Items: 
 Item 402, “Trench Excavation Protection” 
 Item 421, Hydraulic Cement Concrete 
 Item 440, “Reinforcing Steel” 
 Item 446, for the Painting 
 Item AWS D1.1  for the Welding 
 

2.1  Steel Members. Provide High Yield Carbon (HYC) structural steel specified for ornamental fence meeting 
the requirements of ASTM A36. 

 

3. SUBMITTALS AND SHOP DRAWINGS 

Provide the following: 
 Product data for components and accessories. 
 Shop drawings showing layout, dimensions, spacing of components, and anchorage and installation 

details. Include details for steel fabrication including structural field welding, finishing and fastening. 
 Sample: 8 in. by 10 in. minimum size sample fence panel illustrating design, fabrication workmanship, 

and selected color coating. 
 10 year warranty for factory finish against cracking, peeling, and blistering under normal use. 

4. MANUFACTURERS 
 “Parasoleil”: 6150 W. 91st Ave. Ste. 100, Westminster, CO, 88031, Phone: 1-303-589-4524, 1-303-963-

9834, www.parasoleil.com 
 “Blockade Design” AMETCO Manufacturing Corporation, 4326 Hamann Parkway, P.O. Box 1210, 

Willoughby, OH 44096, Phone: 1-800-321-7042; www. Ametco.com 
 “Omega10 Orsogrill: Omega Fence Systems, 1735 St-Elzear Blvd. West, Laval (Quebec) Canada 

H7L3N7; 1-800-836-6342; www.omegafence.com or  
 Approved Equal  

5. FINISH 

5.1 Steel Fence Panels. Provide fence panels and posts that are hot-dip galvanized with 1.25 oz. per square 
foot minimum zinc coating in accordance with ASTM A123. Provide standard sized components with 
polyester powder coating. Provide coating color as indicated on details.  

http://www.omegafence.com/
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5.3 Polyester Powder Coating. Provide an electrostatically applied colored polyester powder coating that is 
heat-cured to chemically bond the finish to the metal substrate, meeting the requirements: 
 Minimum hardness measured in accordance with ASTM D3363: 2H.  
 Direct impact resistance tested in accordance with ASTM D2794. Able to with stand 160 in.-lb. 
 Flexibility tested in accordance with ASTM B522: 1/ 8 in. conical mandrel. 
 Adhesion tested in accordance with ASTM D3359: Applying and removing pressure sensitive tape over 

cuts.  
 Salt spray resistance tested in accordance with ASTM B117: No undercutting, rusting or blistering after 

undercutting 
 Weatherability tested in accordance with ASTM D822: No film failure and 88% gloss retention after 1 

year exposure in South Florida with test panels tilted at 45 degrees. 

5.4 Fence will be Wrought Iron: Should be level and plum. Grind, sand and smooth finish all welds, 
connections and cuts on the wrought iron. Apply two (2) coats epoxy intermediate with acrylic top coat 
exterior grade paint, color as indicated on the plans on all exposed parts. Contractor must adhere to 
requirements set forth under Item 446 for the painting. The final surface will be of even color without streaks, 
drips, bubbles, incomplete coverage or any other surface imperfection. Wrought Iron must comply with the 
plans and details, members must maintain a minimum clearance from surfaces, supports and the matching 
gate. All hardware must be tested and verify the hardware functions correctly and the gates will be able to 
remain closed and locked or open as necessary.     

5.5 Pre-fabricated Metal Panels: Must be powder-coated in a controlled facility. No bumps, drips, streaks, 
bubbles, incomplete coverage or any other surface imperfection in the final surface will be allowed.                                                 

5.6 Walls will be Rockwall: Should be level and plum. Contractor will provide reinforcement as indicated on the 
plans and details. Mortar must be filled in and grout joints must be finished. 

5.7  Curing.  

 Wrought Iron: Cure the first coat of paint for a 24 hr. minimum prior to applying the second. Allows paint to 
dry completely (minimum 48 hr.) before applying “Anti-Graffiti Coating (Provide Permanent-type III)”. Graffiti 
coating will be paid for under Item 740.    

 Rockwall: Maintain curing for a minimum of 72 hr. for the mortar. After curing of mortar is complete, apply 
“Anti-Graffiti Coating (Provide Permanent-type III)”. Graffiti coating must be paid for under Item 740.   

5.8   Transportation.  

Transport wrought iron and pre-fabricated metal panels in such a manner as to not damage during 
transportation.  Properly support and protect during transportation. 

5.9  Repairs. Repairs of damage caused to the wrought iron during fabrication, lifting and handling, or 
transportation will be repaired prior to installation. Any damage to the surface finish of the pre-fabricated 
metal panel will be accepted only if damage is smaller than ¼” in size and repair is per manufacturer’s written 
recommendations. No field repairs will be allowed without manufacturer’s written recommendations and 
approval. 

5.10 Cleanup. Upon completion of grouting, fill recesses between rocks (building stone) and on the surface of the 
rockwall with grout or an approved mortar and finish to the satisfaction of the Engineer. Immediately remove 
and point grout that flows onto the finished surface of the rock (building stone) during the grouting operation. 
Remove residual grout which hardens on the surface using an approved technique and point using an 
approved tool to the satisfaction of the Engineer at the expense of the Contractor. 
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6. CONSTRUCTION 

6.1. The workmanship will be prescribed by this special specification, in conformity with details shown on the 
plans and/or as directed/approved by the Engineer. 

Provide the necessary equipment for all work including but not limited to fabrication, handling and transport 
to the jobsite. 

6.2. Landscape and Aesthetic details indicate aesthetic intent of fencing, but structural engineer’s drawings 
indicate size of wrought iron members and footings for rock wall and wrought iron supports, location and size 
of construction and control joints and must be adhered to.  

6.3. Before work commences in the area, the Contractor will inform and inspect the site with the Engineer for 
approval. After the construction is complete, the Contractor will again inspect the site with the Engineer for 
approval. 

6.4. All materials for the rockwall, fence and gates must be first approved by the Engineer. The fence will include 
but not be limited to posts pickets, rails, post caps, and will be installed at locations shown on the plans 
and/or as directed by the Engineer. 

 
6.5. Footing and rebar must be installed per details on Structural Engineer’s sheets and adhere to Item 421 – 

Class A for the concrete. Wet cure any exposed cast concrete surfaces a minimum of 4 days, per Item 420. 

6.6. Fabricate and store wrought iron fencing and pre-fabricated metal panels with all due caution before and 
during installation. Do not install bent, bowed, or otherwise damaged panels. Remove damaged components 
from the site and replace. Damaged fencing materials will not be accepted. Secure fence panels with 
standard stainless steel bolts to fence posts after the posts have been set on the bridge rail. Touch up 
damaged finish with paint supplied by the manufacturer and matching the original coating. 

6.7. Install fence posts, fence components and panels plumb and level. Steel supports for wrought iron fence and 
gates will be as specified and be installed where indicated on details on Structural Engineering Sheets.  

6.8. Furnish and install fences, loops, and elements to secure fence and panels. Prepare steel to SSPC SP-10 
prior to painting. 

6.9. Provide full welds at all joints. Contractor must adhere to requirements AWS D1.1 for the welding. Welding 
will be performed in a workman like manner with solid joints of minimum protrusion. The complete fence will 
be solid and have minimal flexure. Any excessive splatter of the weld will be ground off. 

6.10. Fabricate rockwall on site. If materials are stored on-site, they should be protected from weather, vandalism 
and any other possible issue. The owner will not reimburse for spoiled or missing materials. Do not store 
more materials than can reasonable be accomplished in a reasonable period. 

6.11. This item will consist of a stone or rock wall as indicated on the plans and details. Stone or rock wall should 
be 12 in. wide. Height and length will be as indicated on the plans and details. Stone for walls should be 
Hueco or Rainbow building stone and as nearly uniform in section as is practicable. The stone must be 
dense and resistant to air and water, no smooth or river run rock will be allowed for rock walls. Stone must be 
cleaned, free of dirt prior to use. 

6.12. Rockwall mortar joints must be ¾” minimum but not exceed 1 ¼”.  

6.13. Concrete cap must overhang over face of posts as indicated on the details. 

. 
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7. MEASUREMENT 

This Item will be measured by the linear foot of completed rockwall with wrought iron fence and metal panels 
complete and in-place. Completed rockwall with wrought iron fence and metal panels must indicate 
completed in place, with footing and 2 coats of paint as indicated in this Special Specification.   

This is a plans quantity measurement item. The quantity to be paid is the quantity shown in the proposal, 
unless modified by Article 9.2, ”Plans Quantity Measurement.” Additional measurement or calculations will be 
made if adjustments of quantities are required.  

8. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Rockwall with wrought iron fence and metal panels.” 
This price will be full compensation for furnishing equipment, labor, materials, tools, fabricating, shipping, 
handling, installation fence, wall, rods, fence panels, posts, fasteners and other components and incidentals 
for footings, fence posts, and repairs to painted surfaces. Removal of and proper disposal of existing 
unclassified underground materials required to be removed to complete the installation will not be paid for 
separately and will be subsidiary to this bid item. 
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Special Specification 4141 
Stacked Stone-Block Retaining Wall (Dry) 
1. DESCRIPTION 

Furnish materials and construct stacked gravity stone-block retaining wall as shown on the plans and 
required by this item. 

2. MATERIALS 

The contractor must furnish materials new, meeting the following requirements. 

2.1. Stone. Native stone will be durable rough-cut limestone of suitable quality to ensure permanence in the 
structure.  Source all rock from a single, local quarry. 

2.2. Concrete. Concrete for mow strip will be Class A concrete and conform to Standard Specification Item 421 
“Hydraulic Cement Concrete.” 

2.3. Granular Backfill. Drainage aggregate select backfill Type DS conforming to Standard Specification Item 
423, “Retaining Walls” is to be used for the granular backfill. 

2.4. Compacted Crushed Stone Base. Compacted crushed stone base will be Type A conforming to Standard 
Specification Item 247 “Flexible Base.” 

2.5. Filter fabric. Filter fabric will be Type 1 conforming to DMS-6200, “Filter Fabric.” 

3. CONSTRUCTION 

3.1. General. The contractor must submit samples of the stone which shows the complete color range to the 
Engineer for approval.   

The contractor will verify all dimensions incidental to this work before construction. 

Construct the stone-block wall in accordance with these specifications, in conformity with the form, 
dimensions, and design shown on the plans, and to the lines and grades established by the Engineer. 

Construct in horizontal courses.  The first course will be placed on minimum 12 in. thick compacted crushed 
stone base as shown on the plans.  The horizontal and vertical joints will be dry as shown on the plans.  
Keep a minimum separation of 18 in. horizontally between the vertical joints on adjacent vertical courses.  
Dry-lay blocks using small stones for leveling and support, if needed. 

3.2. Workmanship. Stone masonry must be set by an installer with a minimum of 5 years of experience in the 
successful installation of the type of stone specified.  Before the completion of the contract, clean the 
showing surfaces in a manner satisfactory to the Engineer.  

 

4. MEASUREMENT 

This item will be measured by the square foot of surface area of the wall face.  The excavation, granular 
backfill, compacted crushed stone base, mow strip, and filter fabric are not included in the measurement of 
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wall, but will be subsidiary to this item.  Only accepted work will be included in the measurement for payment, 
and the dimensions used for measurement will be those shown on the plans or ordered in writing by the 
Engineer.  

5. PAYMENT 

The work performed and materials furnished in accordance with this item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Stacked Stone-Block Wall (Dry).”  This price is full 
compensation for furnishing and hauling all materials; for all freight involved; for preparing and placing of all 
materials; completing all excavation; furnishing, placing, and compacting backfill (except in embankment 
areas); furnishing, placing, and compacting crushed stone base; placement of drainage aggregate; filter 
material and drain pipe, and filter fabric; furnish material and construction of mow strip; wall erection; 
furnishing and placing material for leveling, if required; and providing all equipment, tools, labor, and 
incidentals necessary to complete the work.  
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Special Specification 4226 
Precast Post-Tensioned Concrete Pavement 
1. DESCRIPTION 

Fabricate and construct precast post-tensioned concrete pavement (PPCP) panels. This Item covers 
fabrication of the precast panels, transportation to the jobsite, installation, post-tensioning, dowel pocket 
filling, underslab grouting operations, and diamond-grinding the pavement surface.  

2. MATERIALS 

Provide new materials that comply with the details shown on the plans, the requirements of this Item, and the 
pertinent requirements of the following Items. 
 Item 360, “Concrete Pavement” 
 Item 421, “Hydraulic Cement Concrete” 
 Item 424, “Precast Concrete Structural Members (Fabrication)” 
 Item 425, “Precast Prestressed Concrete Structural Members” 
 Item 426, “Post-Tensioning” 
 Item 440, “Reinforcement for Concrete” 
 DMS-4655, “Concrete Repair Materials” 
 DMS-6100, “Epoxies and Adhesives” 

3. EQUIPMENT 

Provide the necessary equipment for all work, including, but not limited to, fabrication and handling of the 
precast panels at the fabrication plant, transportation of the precast panels to the jobsite, handling of the 
panels at the jobsite, removal of the existing pavement, underslab grouting, grouting dowel bars, and 
diamond-grinding and grooving of the pavement surface. 

4. CONSTRUCTION 

4.1. Quality Control (QC) Plan. Establish, implement, and maintain a handling and installation QC plan for 
PPCP construction. The QC plan must describe the organization and procedures used to: 
 control the construction process, 
 determine whether a change to the construction process is needed, and 
 implement field changes with Engineer approval. 

The QC plan must address all the activities related to panel storage, transportation, and installation, 
including: 
 field measurements and survey; 
 saw-cutting and removal of any existing pavement; 
 ensuring surface smoothness of base layer; 
 panel handling, transportation, and storage (including onsite storage if needed); 
 panel installation and alignment; 
 transverse expansion and longitudinal isolation joint treatment and sealing; 
 keyway joint treatment; 
 post-tensioning, including any temporary post-tensioning during panel installation; 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4655.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/6000_series/pdfs/6100.pdf
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 post-tensioning tendon grouting; 
 underslab grouting; 
 filling dowel pockets; 
 diamond-grinding and grooving; 
 contingency plan for identifying and correcting problems in storage, transportation, or installation 

of PPCP; 
 surface smoothness; and  
 preparation to open to traffic. 

The QC plan must include names, qualifications, and certifications of QC personnel, including QC 
manager, assistant QC managers, samplers, and testers. 

4.2. Panel Fabrication. Fabricate and store precast panels in accordance with Item 424, Item 425, and the 
requirements given below. 

4.2.1. Tolerances. Ensure precast panels, regardless of type, meet the tolerances given in Table 1. When a 
proprietary panel system is used, the tolerances of the proprietary system will govern. 

Table 1 
Tolerances for Precast Panels 
Dimension Tolerance 

(in.) 
Length (parallel to long axis of panel) ±1/4 
Width (normal to long axis of panel) ±1/4 

Nominal thickness ±1/8 
Squareness (difference in measurement from corner 
to corner across top surface, measured diagonally) ±1/8 

Horizontal alignment (upon release of stress)—
deviation from straightness of mating edge of panels ±1/8 

Vertical alignment—camber (upon release of stress) ±1/8 
Deviation of ends (horizontal skew) ±1/8 
Deviation of ends (vertical batter) ±1/8 

Position of strands and post-tensioning ducts ±1/4 vertical1 
±1/4 horizontal 

Position of lifting anchors ±3 
Position of non-prestressed reinforcement ±1/4 

Dimensions of blockouts or pockets ±1/4 
1. Measured from bottom of panel.  

4.2.2. Finishing. Unless otherwise shown on the plans, apply a carpet drag texture finish to the top surface of the 
panels (driving surface), per Item 360. Apply the texture in a timely manner after final screeding so the 
desired texture depth is achieved without disturbing the underlying concrete or turning over aggregate. Apply 
the surface texture either parallel or normal to the long axis of the panel, as directed. 

4.2.3. Curing. Cure the precast panels in accordance with Item 424. Begin curing immediately following surface 
finish texturing. 

Membrane curing, in accordance with Item 360, is permitted at the discretion of the Engineer. If membrane 
curing is used, apply at least two applications of the curing membrane immediately after surface texture 
finishing. 

Maintain curing for at least 72 hr. from the beginning of curing operations. While in the forms, the forms will 
be considered to provide adequate curing for the edges (vertical faces) of the panels. If any part of the form 
is removed, apply curing to the exposed surface as described above. Ensure curing for any given panel is 
not interrupted for more than 4 hr. during removal of panels from the forms to the storage area. 
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4.2.4. Removal from Forms and Storage. Ensure no damage occurs to the panels when removed from the forms. 
Handle and store panels in accordance with Item 425. Ensure damage does not occur to either the panels or 
the blockouts when removing materials forming blockouts from the panel. 

Store panels so adequate support is provided to prevent cracking or creep-induced deformation (sagging). 
Stack panels no higher than five panels per stack, with adequate support between panels. Store panels so 
individual panels or stacks of panels are not touching one another. For panels stored for long periods (longer 
than 1 mo.), check the panels for creep-induced deformation at least once per month. 

4.2.5. Lifting and Handling. Handle panels so the panels are not damaged during lifting or moving. Use the lifting 
anchors cast into the panels for lifting and moving the panels at the fabrication plant. Ensure that the angle 
between the top surface of the panel and the lifting line is not less than 60°, when measured from the top 
surface of the panel to the lifting line.  

4.2.6. Dowel Pockets. Sandblast all faces of the dowel pockets to remove the form finish and roughen the dowel 
pocket faces. After sandblasting, remove all debris using clean, oil-free compressed air. 

4.2.7. Transportation. Transport panels in such a manner as to not damage the panel during transportation. 
Properly support panels during transportation such that cracking or deformation (sagging) does not occur. If 
more than one panel is transported, provide proper support and separation between the individual panels. 
Panels must lie horizontally during transportation, unless otherwise approved. 

4.2.8. Repairs. Repairs of damage caused to the panels during fabrication, lifting and handling, or transportation 
will be addressed on a case-by-case basis, and in accordance with Item 424. Repetitive damage to panels 
will be cause for stoppage of fabrication operations until the cause of the damage is remedied. 

4.2.9. Demonstration of Panel Fit. Initially fabricate a typical section of four panels (anchor panel, two base 
panels, and stressing panel) and assemble these panels at the fabrication plant to demonstrate the fit of the 
panels. Assemble the panels over a level surface that will not cause damage to the panels during or after 
assembly. 

Correct any imperfections that cause problems with fitting the panels before proceeding with panel 
fabrication. Commence panel fabrication following the trial assembly only upon approval. 

4.3. Base Preparation. Place the precast panels over a prepared surface as shown on the plans. Ensure the 
surface is free of debris and other materials that may prevent the panels from fully resting on the base. 

4.3.1. Base Material. Install the precast panels over either the existing base material or a new asphaltic or 
cementitious material as shown on the plans. 

4.3.2. Grade Control for Placement. Establish grade control for placement of the base material to ensure 
long-wavelength roughness is not built into the base. Establish grade control using stringlines, laser 
guidance, or other comparable methods as shown on the project plans. Grade control methods must be 
approved before base preparation. 

The final pass of the milling operation must use micro-milling in accordance with Item 354, “Planing and 
Texturing Pavement.” 

4.3.3. Smoothness. Check the smoothness of the finished surface of the base using a 20-ft. straightedge and 
ensure that the variation of the surface will be such that a 6-in. diameter circular plate, 0.125 in. thick, cannot 
be passed beneath the straightedge. Correct areas of the base surface not conforming to this smoothness 
requirement at the Contractor’s expense to the satisfaction of the Engineer.  

4.4. Panel Installation Onsite. 
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4.4.1. Equipment. Provide all necessary equipment required for panel installation, post-tensioning, grouting, and 
dowel pocket filling onsite before panel installation. Ensure that lifting and transporting equipment do not 
damage the prepared base before or during panel installation. Repair damage to the prepared base at the 
Contractor’s expense to the satisfaction of the Engineer.  

4.4.2. Placement Technique. Install panels one at a time, and in such a manner that the base material is not 
damaged during installation. Ensure that the angle between the top surface of the panel and the lifting line 
attached to each lifting anchor is not less than 60°, when measured from the horizontal surface of the panel 
to the lifting line.  

Aligned in the longitudinal direction (parallel to the roadway centerline) using the centerline of the panels, 
mark the centerline of each panel on the top surface of the panel at the adjoining edges.   

Align the centerline of the panels to a line laid out by a surveyor (provided by the Contractor) on the surface 
of the base before placement of the panels. If necessary, use shims in the joints between panels to correct 
horizontal misalignment of the centerline of the panels. Ensure that the total thickness of shims used in any 
joint will be no more than 1/8 in. Repair damage caused to the panels by shims at the Contractor’s expense 
to the satisfaction of the Engineer. 

4.4.3. Placement Tolerances. Unless otherwise indicated on the plans, place the centerline of all precast panels to 
within 1/4 in. of the pre-surveyed centerline marked on the surface of the base, and the centerline of 
adjoining panels to within 1/4 in. of each other at the adjoining edge. Adjacent panels may be offset no more 
than 1/4 in. to help compensate for misalignment. However, the Contractor must ensure that post-tensioning 
strands can still be inserted through offset joints. 

For vertical alignment, ensure that the top surface of an individual panel is no more than 3/16 in. higher or 
lower than the top surface of an adjoining panel at any point along the joint between the panels. Ensure that 
the width of the gap between adjoining panels at the top surface of the joint is no more than 1/4 in. 

4.4.4. Panel Joint Treatment. Apply epoxy to the keyway joints between precast panels. Spread epoxy to ensure 
all mating keyway faces are completely coated, but keep epoxy approximately 1/2 in. away from 
post-tensioning duct openings. Use an epoxy meeting the requirements of DMS-6100, Type 1, Class C, 
epoxy. 

4.4.5. Post-Tensioning. Post-tension slab units before opening section to traffic. Grout post-tensioning tendons 
within 3 days after post-tensioning is performed. Temporary post-tensioning may be used to bring the panel 
together. 

4.4.6. Repairs and Patching. Repair damage caused to the precast panels during any part of the panel installation 
process at the Contractor’s expense to the satisfaction of the Engineer. Repairs of damaged areas will be 
addressed on a case-by-case basis by the Engineer. Repair damage within acceptable limits caused to the 
top surface (driving surface) of the panels using an approved repair method. Repetitive damage to panels will 
be cause for stoppage of installation operations until the cause of the damage can be remedied. Patch lifting 
anchor recesses, and all other recesses, using approved patching materials and methods. 

4.4.7. Voids Beneath Pavement. Inspect the pavement during panel placement for voids beneath the precast 
panels. At the discretion of the Engineer, the Contractor will be required to stop panel installation and correct 
imperfections in the base material causing voids beneath the precast panels. 

4.4.8. Slab Anchors. Slab anchors will be provided as shown on the plans to tie the precast pavement slab to the 
existing subbase. 

4.5. Tendon Grouting. Grouting of the post-tensioning tendons must be performed in accordance with Item 426. 
If significant grout leakage from the joints between panels is observed during tendon grouting, cease tendon 
grouting and propose a plan for ensuring tendons are fully grouted.  

4.6. Dowel Bar Installation. Drill and epoxy-grout dowel bars to existing pavement when shown on the plans. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/6000_series/pdfs/6100.pdf
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Use a concrete repair material meeting the requirements of DMS-4655, Type A category, to fill the dowel 
pockets. Mix, place, and cure according to manufacturer’s recommendations. When a proprietary panel 
system is used, use the grout materials as recommended by the proprietary system manufacturer. Provide 
certification that the proposed grout meets the proprietary system manufacturer’s requirements. 

4.7. Underslab Grouting. Perform underslab grouting to fill voids beneath the precast panels that may be 
present after placing the panels over the prepared base. Use the grout ports shown on the plans for 
underslab grouting.   

4.7.1. Grouting Materials. Furnish prepackaged grout materials meeting the requirements of DMS-4675, 
“Cementitious Grouts and Mortars for Miscellaneous Applications.” When a proprietary panel system is used, 
use the grout materials as recommended by the proprietary system manufacturer. Provide certification that 
the proposed grout meets the proprietary system manufacturer’s requirements. Proportion and mix grout 
materials as recommended by the manufacturer. Do not add water to the grout mixture after it is discharged 
from the mixer into the pumping equipment. 

4.7.2. Grouting Equipment. Provide grouting equipment like that used for tendon grouting. The equipment must 
consist of at least the following. 
 Equipment for accurately measuring and proportioning by volume or weight the various materials 

composing the grout. 
 A colloidal mixer capable of operating from 800 revolutions per minute (RPM)–2,000 RPM, and 

thoroughly mixing the various components of the grout in an approved manner. 
 A positive action pump capable of forcing grout through grout holes in the slab and into voids and 

cavities beneath the pavement slab. The injection pump must be capable of continuous pumping at 
rates as low as 1-1/2 gal. per minute. 

 A discharge line equipped with a positive cutoff valve at the nozzle end, and a bypass return line for 
recirculating the grout back into a holding tank or mixer unless otherwise approved. 

 A stopwatch and flow cone conforming to the dimensions and other requirements of Tex-437-A. 

4.7.3. Procedures. Conduct underslab grouting no more than 7 days after placement of the precast panels. The 
Engineer may require grouting to be completed before opening the pavement to construction traffic if voids 
observed during panel placement are deemed to be detrimental to pavement performance under traffic 
loading.  

Backfill or seal slab edges to prevent grout leakage from beneath the slab during underslab grouting.  

Use minimal pressure to force the grout beneath the pavement slab. Under no circumstances should 
underslab grouting cause the pavement slab to lift. Pump grout into the port at the lowest end of each grout 
port in each panel. Pump grout until it flows out of the nearest grout port or until the line pressure on the 
grout pump reaches 5 psi. Grouting pressure of 5 psi may be exceeded if the Contractor can demonstrate 
that slab lift is not occurring at higher pressures. If grout does not flow from the nearest intermediate port 
after the maximum grouting pressure has been reached, pump grout into the nearest port until grouting is 
completed to the satisfaction of the Engineer.   

Check the fluidity of the grout at the beginning of each grouting operation and after each time the grout pump 
is flushed. Measure grout fluidity in accordance with Tex-437-A. Adjust grout fluidity to achieve full 
undersealing. If excessive bleeding of the grout is observed, the Engineer may require the Contractor to 
adjust the grout mixture.     

4.7.4. Cleanup. Upon completion of grouting, fill recesses in the surface of the panels at the grout ports with an 
approved mortar and finish to the satisfaction of the Engineer. Immediately flush grout that flows onto the 
finished surface of the pavement during the grouting operation. Remove residual grout that hardens on the 
pavement surface using an approved technique to the satisfaction of the Engineer and at the expense of the 
Contractor. 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4655.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4675.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/4000_series/pdfs/4675.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn437.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn437.pdf
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4.8. Diamond-Grinding and Ride Quality. Diamond-grind and groove the entire area of the pavement surface 
after pavement construction is completed to achieve final surface texture and ride quality in accordance with 
Special Specification 3012, “Next Generation Concrete Surface (NGCS) Grinding.”   

Pick up residue from grinding operation by vacuum attachment to the grinding machine that will prevent the 
residue from flowing across the pavement and from being left on the surface of the pavement. Submit a plan 
for removal of the grinding residue for approval before the grinding operations. 

5. MEASUREMENT 

This Item will be measured by the square yard of surface area of completed pavement. Completed pavement 
is pavement in place, underslab-grouted, and diamond-ground to the requirements in this Special 
Specification.   

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Precast Post-Tensioned Concrete Pavement” of the 
depth specified. This price is full compensation for furnishing equipment, labor, materials, tools, and 
incidentals. Diamond-grinding concrete pavement will be paid for by the pertinent bid item. 
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Special Specification 4228 

Ornamental Steel Fence 

1. DESCRIPTION 

Furnish and install ornamental steel fence in conformance with the details shown on the plans and as 
directed. 

2. MATERIALS 

Provide new materials conforming to the pertinent requirements of the following Items. 

 Item 421, “Hydraulic Cement Concrete” 

 Item 441, “Steel Structures” 

 Item 442, “Metal for Structures” 

 Item 445, “Galvanizing” 

 Item 446, “Field Cleaning and Painting Steel” 

 Item 447, “Structural Bolting” 

 Item 448, “Structural Field Welding” 

2.1. Steel Members. Provide high-yield carbon structural steel specified for ornamental steel fence meeting 
ASTM A36. All steel members must be shop-prepared, primed, and painted with a fluoroethylene vinyl ether 
(FEVE) resin fluoropolymer coating system. Colors as indicated on drawings. 

2.2. Steel Panel. Provide laser-cut 316 stainless steel ornamental fence panels, shop-prepared, primed, and 
painted with an FEVE resin fluoropolymer coating system. Colors as indicated on drawings. 

3. SUBMITTALS AND SHOP DRAWINGS 

Provide the following. 

 Product data for components and accessories. 

 Shop drawings showing layout, dimensions, spacing of components, and anchorage and installation 

details. Include details for steel fabrication, including structural field welding, finishing, and fastening. 

 Provide 8-in. × 10-in. minimum-size sample of fence panel illustrating design, fabrication workmanship, 

and selected color coating. 

4. CONSTRUCTION 

Erect ornamental steel fence to the lines and grades shown on the plans. The overall height of the fence 
when erected is the height above the grade as shown. 

Before fabrication, field-verify required dimensions. Install fencing in accordance with manufacturer’s 
installation instructions and approved shop drawings. 

Install fence posts plumb and level by setting the post in the hole cored in concrete and grouting it solid. 
Temporarily brace fence posts using 2-in. × 4-in. wood supports until the grout is set. Do not install bent, 
bowed, or otherwise damaged panels. Remove damaged components from the site and replace. Secure 
fence panels with tamperproof stainless steel bolts to fence posts after the posts have been anchored. 
Touch-up damaged finish with paint supplied by the manufacturer and matching the original coating. 
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5. MEASUREMENT 

Ornamental steel fence will be measured by the foot of fence. 

This is a plans quantity measurement Item. The quantity to be paid is the quantity shown in the proposal, 
unless modified by Article 9.2., “Plans Quantity Measurement.” Additional measurements or calculations will 
be made if adjustments of quantities are required. 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Ornamental Steel Fence.” This price is full 
compensation for fabricating, shipping, handling, and installing painted stainless steel fence, fence panels, 
posts, fasteners, and other components; for concrete footings of fence posts; for repairs to painted surfaces; 
and for furnishing labor, tools, equipment, and incidentals. 
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Special Specification 4232 

Rail (Pedestrian) 

1. DESCRIPTION 

Furnish, fabricate, and install painted stainless steel guardrail and post assemblies and painted galvanized steel 
guardrail and post assemblies along the shared use path (SUP) on ground and on bridges and ramps, and along 
pedestrian stairs as indicated on drawings.  

Rail (Pedestrian) (Type 1) is a 42-in. high guardrail from pedestrian pavement surfaces, mounted to raised concrete 
curbs, posts equipped with recessed Special Specification 6532, “LED Decorative Guardrail Post Lighting,” and 
lighted handrail where indicated, both with internal LED (light-emitting diode) lighting assemblies, for 
freestanding guardrail mounted to concrete curbs along the SUP bridge, SUP bridge overlooks, SUP ramps, 
and staircases as indicated. 

Rail (Pedestrian) (Type 2) is a 54-in. high guardrail measured from bridge deck, mounted to raised concrete curbs, 
posts equipped with recessed Special Specification 6532, “LED Decorative Guardrail Post Lighting,” LED 
(light-emitting diode) lighting assemblies, for freestanding guardrail mounted to concrete curbs along the SUP 
bridge, but not including bridge overlooks as indicated. 

Rail (Pedestrian) (Type 3) is a 54-in. high guardrail measured from SUP ramp deck, mounted to raised concrete 
curbs, posts equipped with recessed Special Specification 6532, “LED Decorative Guardrail Post Lighting,” LED 
(light-emitting diode) lighting assemblies, for freestanding guardrail mounted to concrete curbs along the SUP 
ramps as indicated. 

Rail (Pedestrian) (Type 4) assembly is designed and intended to match existing elevated and at-grade SUP 
boardwalk guardrail in profile, size, components, material, construction, color, and finish. Rail is located along SUP 
ramp staircases and other locations as indicated. 

The complete assembly of guardrail, posts, provisions for guardrail mounting, connectors, components, and 
hardware installed constitutes a complete guardrail. 

2. MATERIALS 

For the installation of Type 1, Type 2, and Type 3 guardrails with lighting assemblies, use new materials that 
meet the requirements of the NEC, UL, CSA, and NEMA. For the installation of all guardrails, provide all new 
materials that comply with the details shown on the plans, the requirements of this Item, and the pertinent 
requirements of the following Items. 

 Item 421, “Hydraulic Cement Concrete” 

 Item 441, “Steel Structures” 

 Item 442, “Metal for Structures” 

 Item 445, “Galvanizing” 

 Item 446, “Field Cleaning and Painting Steel” 

 Item 447, “Structural Bolting” 

 Item 448, “Structural Field Welding” 

 Item 616, “Performance Testing of Lighting Systems” 

 Item 618, “Conduit” 

 Item 620, “Electrical Conductors”  
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Provide a digital PDF shop drawing submittal of each guardrail type indicated to Engineer for review and 
approval. Show the Rail (Pedestrian) (Type 1) with Special Specification 6532, “LED Decorative Guardrail Post 
Lighting,” and lighted handrail with internal LED lighting assembly to the Engineer for approval. Obtain the 
Engineer’s approval on the submittals before initiating purchase of materials and beginning work.  

Provide a digital PDF shop drawing submittal of the Rail (Pedestrian) (Type 2) with Special Specification 
6532, “LED Decorative Guardrail Post Lighting,” assembly to the Engineer for approval. Obtain the Engineer’s 
approval on the submittals before initiating purchase of materials and beginning work.  

Provide a digital PDF shop drawing submittal of the Rail (Pedestrian) (Type 3) with Special 
Specification 6532, “LED Decorative Guardrail Post Lighting,” assembly to the Engineer for approval. Obtain 
the Engineer’s approval on the submittals before initiating purchase of materials and beginning work.  

Provide Type 316 stainless steel guardrail materials, shop-prepared and -painted with fluoroethylene vinyl 
ether (FEVE) resin fluoropolymer coating system. Colors as indicated on drawings. Submit proposed paint 
system products to Engineer for review and approval before initiating purchase of materials or paint process. 

Provide shop drawings of each rail type showing layout, dimensions, spacing of components, anchorage, 
and installation details. Include details for steel fabrication, including structural welding, finishing, and 
fastening. 

Provide shop drawings of the complete assembly in accordance with the plans, including submittals of 
lighting fixtures (type, manufacturer, and catalog designations noted), controls, boxes, conduits, mounting 
provisions, and anticipated lead times for delivery of equipment.  

Ensure materials are UL-listed; meet NEMA, NEC, and AASHTO requirements; and are in accordance with 
the electrical detail standard sheet. 

Provide a digital PDF shop drawing submittal showing the Rail (Pedestrian) (Type 4) assembly to the 
Engineer for approval. Obtain the Engineer’s approval on the submittals before initiating purchase of 
materials and beginning work.  

Provide painted galvanized guardrail materials, shop-prepared and -painted with fluoroethylene vinyl ether 
(FEVE) resin fluoropolymer coating system. Colors as indicated on drawings. Submit proposed paint system 
products to Engineer for review and approval before initiating purchase of materials or paint process. 

Provide shop drawings showing layout, dimensions, spacing of components, anchorage, and installation 
details. Include details for steel fabrication, including structural welding, finishing, and fastening. 

The manufacturer must provide a certification document stating that each rail (pedestrian) type satisfies all 
Specifications included herein. 

2.1. Rail (Pedestrian) (Type 1) Guardrail. 

2.1.1. Description. Painted Type 316 stainless steel guardrail with wood top rail as indicated on plans. 
Intermediate rails are to be 3/4-in. diameter solid steel rods, oriented horizontally and spaced as indicated to 
allow openings less than 4 in., rods passing through and welded to hollow four-sided curved stainless steel 
posts with internal LED lighting and frosted polycarbonate lens covering lighting alcove in each post. Type 1 
guardrail is used near the SUP bridge, at the SUP bridge overlook areas, SUP ramp areas, and along 
staircases as indicated. 

2.1.2. Post Lighting. See Special Specification 6532, “LED Decorative Guardrail Post Lighting.” 

2.1.3. Posts. All Type 316 stainless steel plate construction. Solid 1/2-in. wide curved Type 316 stainless steel 
plate construction welded to 1/2-in. thick anchor plate, anchored over threaded dowels set in bridge concrete 
curb. Curved arc post back steel plate welded to sides, curved arc front steel top and bottom plates framing 
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an open center for access to lighting conduit routed through center of bridge curb. Frosted polycarbonate 
weatherproof cover fastened to fully gasketed stainless steel frame with Type 316 stainless steel 
tamperproof screws. 

2.1.4. Fasteners. Type 316 stainless steel washers, nuts, and bolts. Stainless steel expansion anchors. 

2.1.5. Guardrail with Handrail Luminaire. Provide lighted handrail attached to Rail (Pedestrian) (Type 1) guardrail 
at sides of stairs and SUP bridges per plans. Mount lighted handrail to guardrail posts with curved Type 316 
stainless steel plate and fasteners. Handrail anchor plates to be shop-welded to one side of guardrail posts 
and painted to match guardrail. Rail support dowels are to be mechanically anchored to plates and bottom of 
handrails. Rail (handrail) (SPL) to be powered separately through conduit up through handrail end posts and 
extending through the handrail.  

2.1.5.1. Lighted Handrail Basis of Design. Provide Basis of Design handrail with integral luminaire assembly with 
the salient characteristics indicated or accepted equal product. Basis of Design product must be Wagner 
Lumenrail Lumenlinear cast 1.90-in. diameter stainless steel posts, rails, and post enclosures for hidden LED 
drivers. Tamperproof Type 316 stainless steel hardware. Recessed, internal handrail mounted, linear LED 
light fixtures between posts.  

2.1.5.2. Rail. Wagner Lumenrail cast 1.90-in. diameter stainless steel rails. Lighting conduit and LED fixtures within. 
At sides of stairs and SUP bridges per plans, mount rail to guardrail posts with stainless steel plate and 
fasteners. Anchor plates to be shop-welded to one side of guardrail posts and painted to match guardrail. 
Rail support dowels are to be mechanically anchored to plates and bottom of handrails. 

2.1.5.3. Posts. Wagner Lumenpost cast 1.90-in. diameter stainless steel posts. Post ends return to and anchor into 
concrete pavement. Lighting conduit and drivers within. Provide posts that return to and anchor to 
finish-grade pavement at ends of guardrail lengths as indicated on plans. 

2.1.5.4. Driver Enclosures. Leunclosure 4XSS, NEMA 4X IP65 Gasketed, Stainless Steel 11.81×9.84×5.91, 
tamperproof locks. 

2.1.5.5. Color and Finish. Type 316 stainless steel, satin finish. 

2.2. Rail (Pedestrian) (Type 2) Guardrail. 

2.2.1. Description. Painted Type 316 stainless steel guardrail with tall back rail flare, internal post lighting, and 
wood top rail as indicated on plans. Back rail flare extends the guardrail to a minimum 54-in. height from 
bridge deck for bicyclist safety across SUP bridges. The Type 2 guardrail back rail flare consists of two 
identical curved plates welded to and extending off each side of main guardrail post plates with horizontal 
steel rod rails passing through and welded to the plates. The Type 2 guardrail is located along SUP bridges. 

Intermediate rails on main guardrail and back rail flare are 3/4-in. diameter solid steel rods, oriented 
horizontally and spaced as indicated to allow rail openings less than 4 in. Guardrail rods pass through and 
are welded to hollow four-sided curved stainless steel posts with internal LED lighting and frosted plexiglass 
lens covering lighting alcove in each post. Post lighting is a separate bid item. 

2.2.2. Post Lighting. See Special Specification 6532, “LED Decorative Guardrail Post Lighting.” 

2.2.3. Posts. All Type 316 stainless steel plate construction. Solid 1/2-in. wide curved Type 316 stainless steel 
plate construction welded to 1/2-in. thick anchor plate, anchored over threaded dowels set in bridge concrete 
curb. Curved arc post back steel plate welded to sides, curved arc front steel top and bottom plates framing 
an open center for access to lighting conduit routed through center of bridge curb. Frosted plexiglass 
weatherproof cover fastened to fully gasketed stainless steel frame with Type 316 stainless steel 
tamperproof screws. 

2.2.4. Fasteners. Type 316 stainless steel washers, nuts, and bolts. Stainless steel expansion anchors. 

2.3. Rail (Pedestrian) (Type 3) Guardrail. 
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2.3.1. Description. Painted Type 316 stainless steel guardrail with tall back rail flare, internal post lighting, and 
wood top rail as indicated on plans. Guardrail is mounted to SUP ramp raised concrete curbs. Back rail flare 
extends the guardrail to a minimum 54-in. height from SUP ramp deck for bicyclist safety along SUP ramps. 
The Type 3 guardrail back rail flare consists of two identical curved plates welded to and extending off each 
side of main guardrail post plates with horizontal steel rod rails passing through and welded to the plates.  

Intermediate rails on main guardrail and back rail flare are 3/4-in. diameter solid steel rods, oriented 
horizontally and spaced as indicated to allow rail openings less than 4 in. Guardrail rods pass through and 
are welded to hollow four-sided curved stainless steel posts with internal LED lighting and frosted plexiglass 
lens covering lighting alcove in each post. Post lighting is a separate bid item.  

2.3.2. Post Lighting. See Special Specification 6532, “LED Decorative Guardrail Post Lighting.” 

2.3.3. Posts. All Type 316 stainless steel plate construction. Solid 1/2-in. wide curved Type 316 stainless steel 
plate construction welded to 1/2-in. thick anchor plate, anchored over threaded dowels set in bridge concrete 
curb. Curved arc post back steel plate welded to sides, curved arc front steel top and bottom plates framing 
an open center for access to lighting conduit routed through center of bridge curb. Frosted plexiglass 
weatherproof cover fastened to fully gasketed stainless steel frame with Type 316 stainless steel 
tamperproof screws. 

2.3.4. Fasteners. Type 316 stainless steel washers, nuts, and bolts. Stainless steel expansion anchors. 

2.4. Rail (Pedestrian) (Type 4) Guardrail. 

2.4.1. Description. Provide solid dowel, bar, and welded angle galvanized steel material meeting the requirements 
of ASTM A500 and ASTM A653/A653M, with a minimum yield strength of 45,000 psi and a minimum zinc 
(hot-dip galvanized) coating weight of 0.60 oz. per square foot. Coating Designation G-60. Grind to remove 
sharp burrs before and after galvanizing. Paint-touchup ground areas with zinc-rich galvanizing paint. Color 
to match galvanized steel. 

2.4.2. Posts. Provide cut solid steel bar stock, 1/2-in. thickness of shape and spacing as indicated on drawings. 

2.4.3. Horizontal Rails Bottom Half. Provide 1/2-in. wide × 1-1/4 in. tall, galvanized steel bar stock spaced at 6 in. 
on center for bottom half of guardrail. Weld rails to front path facing side or vertical posts. 

2.4.4. Horizontal Rails Top Half. Provide 3/4-in. diameter solid steel rods welded to outside face of guardrail posts 
at 4-1/2 in. on-center spacing. Notch back of guardrail posts 1/2-in. depth and continuously weld rods to 
posts. 

2.4.5. Top Rail. Provide welded steel angle at size indicated on drawings to match existing elevated SUP guardrail 
profile and material thickness. 

2.4.6. Fasteners. Stainless steel or galvanized washers, nuts, and bolts. Stainless steel expansion anchors. 

3. CONSTRUCTION 

Rail (Pedestrian) (Type 1), (Type 2), and (Type 3) Guardrail. Perform work in accordance with the details 
shown on the plans and the requirements of this Item. Install curved posts plumb, centered on curbs and align 
posts and top wood rail profiles vertically and horizontally, cutting, mitering, and providing variable-length rails and 
supports as required to remove sharp angles and direction changes and to achieve smooth and continuous rails. 
Use established industry and utility safety practices. Consult with the proper utility company before beginning 
work. Coordinate conduit embedment layout and fixture mounting design on structure with the respective 
fabricator. Prevent scarring or marring of rails, posts, and fixtures. Replace damaged components immediately. 
Remove all sharp edges, splinters, metal burrs, and rough surfaces. Touchup-paint surfaces to hide all repairs. Ease 
wood edges by sanding, and grind off all metal burrs, sharp edges, and rough surfaces before repairing and paint 
touchup. 
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Furnish and install posts, railings, and LED luminaire system. Install each lighting assembly as shown on the 
plans and in coordination with the lighting assembly fabricator and guardrail fabricator. Field-verify dimensions 
and coordination of conduit entry and all other mounting conditions with the entity manufacturing lighting fixtures.  

Install cables, conduit, j-boxes, and other equipment necessary for fixture connection in a manner that 
minimizes visibility from pedestrian and roadway traffic. Boxes must be accessible for maintenance but not 
displayed openly or prominently along the bridge or stair guardrail. Conduits are to be enclosed in concrete 
curb and routed below ground, up into curb and up into guardrail and handrail posts. Exposed conduit is not 
acceptable.  

Support and align lighting fixtures within curved posts with necessary clips, hangers, and supporting members 
for proper installation as recommended by lighting manufacturer, as shown on the Contract drawings and the 
Specifications, and as approved by Engineer. Aim fixtures initially as indicated on the plans for review. Make 
provisions for trial lighting to review and adjust fixture angle for final positioning as directed. 

Fabricate and install lighting assembly components in accordance with the details, dimensions, and 
requirements shown on the plans and in coordination with the fabricator to assure the components are 
installed for acceptable visual appearance and functionality. 

Follow NEC and local utility company requirements when installing the lighting assemblies. All lighting fixtures 
should be properly wired and connected to branch circuits, tested, and left ready for operation. Bond all 
lighting fixtures and metal accessories to the branch circuit-grounding conductor. 

Complete performance test of all systems per Item 616, “Performance Testing of Lighting Systems.” 

3.1. Rail (Pedestrian) (Type 4) Guardrail. Perform work in accordance with the details shown on the plans and 
the requirements of this Item. Install posts plumb and centered at spacing to match existing guardrail spacing 
along SUP boardwalk. Match height and profile of existing SUP boardwalk guardrail. Use established 
industry and utility safety practices.  

Prevent bending, scarring, and marring of components. Remove all sharp edges, metal burrs, and rough 
surfaces. Touchup-paint surfaces to hide all repairs. Grind off all metal burrs, sharp edges, and rough surfaces before 
repairing and paint touchup. Repair and paint-touchup scratched or flaked galvanized components after 
installation. Immediately replace bent or damaged components. Keep gaps between posts at joints, at turns, 
and spacing between horizontal rails at less than 4 in. Propose possible solutions to aesthetically address 
possible gaps in shop drawing submittals. 

Furnish and install posts and railings. Install assembly as shown on the plans. Field-verify dimensions, turn, 
and adjacency conditions and all other mounting conditions before preparing shop drawings. 

4. MEASUREMENT 

This Item will be measured by the linear foot of rail assembly installed. 

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Rail (Pedestrian)” of the type specified. This price is 
full compensation for design shop drawings; furnishing; installing; coordination of internal LED lighting with 
guardrail fabricator; testing; and equipment, labor, tools, and incidentals. 

 



5001 

1 11-14 
Statewide 

 

Special Specification 5001 

Geogrid Base Reinforcement 

1. DESCRIPTION 

Furnish and place geogrid base reinforcement in accordance with the lines and grades shown on the plans 
or as directed. 

2. MATERIALS 

Provide geogrid base reinforcement, of the type shown on the plans, meeting the requirements of DMS-6240 
“Geogrid for Base/Embankment Reinforcement.”  Use roll widths and lengths shown on the plans or as 
approved. 

3. CONSTRUCTION 

Prepare the subgrade as indicated on the plans or as directed.  Set string lines for alignment if directed.  
Install geogrid in accordance with the lines and grades as shown on the plans.  Place base material in lift 
thicknesses and compact as shown on the plans or as directed.  Do not operate tracked construction 
equipment on the geogrid until a minimum fill cover of 6 in. is achieved. Rubber tire construction equipment 
may operate directly on the geogrid at speeds of less than 5 mph if the underlying material  will support the 
loads.  Where excessive substructure deformation is apparent, correct grid placement operations as 
recommended by the manufacturer or as directed 

3.1. Geogrid Placement. Orient the geogrid length as unrolled parallel to the direction of roadway.  Overlap 
geogrid sections as shown on the plans or as directed.   Use plastic ties at overlap joints or as directed.  
Placement of geogrid around corners may require cutting and diagonal lapping.  Pin geogrid at the beginning 
of the backfill section as directed.  Keep geogrid taut at the beginning of the backfilling section but not 
restrained from stretching or flattening.  

3.1.1. Longitudinal Joints. Overlap longitudinal joints by a minimum of 1 ft.  Space longitudinal ties 10 ft. to 20 ft. 
or as directed. 

3.1.2. Transverse Joints. Overlap transverse joints by a minimum of 1 ft.   Space transverse ties 4 ft. to 5 ft. or as 
directed. 

3.2. Damage Repair. As directed, remove and replace contractor damaged or excessively deformed areas 
without additional compensation. Lap repair areas a minimum of 3 ft in all directions.  Tie each side of repair 
grid in at least 3 locations but do not exceed normal construction spacing; tie spacing for odd shapes will be 
as directed.  Repair excessively deformed materials underlying the grid as directed  

4. MEASUREMENT 

Geogrid base reinforcement will be measured by the square yard of roadway placement as shown in the 
plans with no allowance for overlapping at transverse and longitudinal joints. 

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” are paid for at the unit bid price for “Geogrid Base Reinforcement” of the type specified.  This 
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price is full compensation for furnishing, preparing, hauling and placing materials including labor, materials, 
freight, tools, equipment and incidentals. 
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Special Specification 5019 

Moveable Concrete Traffic Barrier System 

1. DESCRIPTION 

Furnish, install, manipulate, remove and move precast moveable concrete traffic barrier (MCTB) and MCTB 
Crash Cushion Attenuator. Precast moveable concrete traffic barrier is defined as barrier able to be moved 
by a transfer vehicle not extending into oncoming traffic while the barrier units are not disconnected but are 
moved in one continuous length. The MCTB Crash Cushion Attenuator is also moved by transfer vehicle 
while being connected to the MCTB.  The MCTB and its appurtenances must be stockpiled by the 
manufacturer at a location within a 50 mi. radius of the project and as approved by the Engineer.  

2. MATERIALS 

2.1 Moveable Concrete Traffic Barrier:  

All materials must conform to the following material specification:  

 Reinforcing Bars: ASTM A615, Grade 40 or 60 

 Steel Hinges: ASTM A36 

 Through Rod: ASTM A36 

 Nuts: IFI 7/8 UNC STD Hex Nut 

 Washers: IFI 7/8 Medium Duty Spring Lock Washer 

 Hinge Pin: AISI 4140 or 4142 

Details for the MCTB must conform to the shop drawings furnished by the manufacturer. The top of the 
barrier must be “T” shaped to permit it to be picked up by the transfer equipment. The barrier sections must 
be acceptable to the Engineer in regard to there being no evidence of structural damage, spalling or 
cracking, that sections meet typical cross sectional dimensions shown in the manufacturer’s shop drawings. 
The connecting hardware must be black (not galvanized) and the condition of connections and connecting 
hardware is subject to approval by the Engineer.  

2.2 Crash Cushion Attenuator: 

Furnish crash cushion attenuators in accordance with the manufacturer’s shop drawings to protect the traffic 
approach end of the MCTB or as directed by the Engineer.  The crash cushion attenuators must be 
compatible with the MCTB system, designed to attach to the MCTB and be manipulated laterally or reset 
while remaining connected to the MCTB.  The crash cushion system must meet or exceed NCHRP Report 
350, Test Level 3 (TL-3) and must be non-redirective.  

In water filled attenuators, ensure that water does not freeze at any time.  When ambient temperatures may 
fall below 32ºF, use an environmentally friendly additive, recommended by the manufacturer, to prevent 
freezing.  

3. EQUIPMENT AND LABOR 

A transfer vehicle must be capable of manipulating the MCTB laterally at speeds up to 5 mph.  The transfer 
vehicle must be able to manipulate continuous lengths of the MCTB, without dragging the MCTB across the 
pavement, to the offsets and dimensions shown on the plans or as directed by the Engineer. The transfer 
vehicle must be capable of manipulating barrier under traffic and must not encroach into adjacent travel 

lanes during transfer of the MCTB.  The transfer vehicle must be in operational condition at all times. 
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4. CONSTRUCTION 

The MCTB and MCTB Crash Cushion Attenuator must be fabricated and installed in accordance with the 
manufacturer’s shop drawings and in accordance with the details shown on the plans. 

MCTB and Crash Cushion Attenuator damaged during the construction must be promptly repaired or 
replaced as directed by the Engineer. All replacements and repairs to the MCTB must be made at the 
Contractor’s expense and to the complete satisfaction of the Engineer. Hardware damaged or lost in the 
process of handling, placing, removing or resetting must be repaired or replaced as directed by the Engineer. 
All replacement and repairs must be made at the Contractor’s expense.  Furnish extra MCTB units and crash 
cushion attenuators at the stockpile site for easy access in case of prompt replacement of damaged barriers 
or crash cushion attenuators.  When the MCTB is no longer required on the project, it must be removed from 
the project site and returned to the manufacturer.  

The Contractor must provide manufacturer trained operators and maintenance crews to ensure trouble-free 
operational status of the transfer vehicle at all times.  The transfer vehicle must be kept in good repair at all 
times.  The Contractor must expedite repairs necessitated by malfunction of or damage to the transfer 
vehicle.  Maintenance includes, but is not limited to, lubricants, fuel, repairs, and periodic cleaning of the 
transfer vehicle.  

5. MEASUREMENT 

This Item will be measured by: 

This Item will be measured by the foot based on the nominal lengths of the barrier sections. 

MCTB (Crash cushion attenuator) will be measured as the maximum number of units required on the project 
at one time during the life of the project as shown on the plans or installed as directed by the Engineer. 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid of the work category.  The work performed, materials 
furnished, equipment, labor, tools, and incidentals to manipulate the barrier and attenuator will not be paid for 
directly but will be considered subsidiary to bid items. 

6.1 Furnish and Install.  This price is full compensation for furnishing, installing, repairing, and replacing the 
barrier as shown on the plans or as directed by the Engineer, including object markers, delineators, metal 
adaptors, hardware kits, barrier units, hardware assemblies, making all connections, labor, tools, equipment, 
transfer vehicle and equipment, and incidentals necessary to complete the work.  Spare MCTB sections 
furnished at the Contractor’s stockpile area will not be paid for unless installed as additional installation 
length under this item.         

6.2 Move.  This price is full compensation for moving barrier section installations on the project from one location 
to another (including disassembly and reassembly costs), moving barrier sections from an installation on the 
project to a temporary storage area (including disassembly costs), and moving barrier sections from a 
temporary storage area to an installation site on the project (including assembly costs). Work must include 
any necessary repair, refurbishment and incidentals necessary to complete the work. 

 6.3 Remove.  This price is full compensation for removing barrier and connection hardware from the project and 
retained by the Contractor.   

6.4 MCTB (Crash Cush Attenuator).  This price is full compensation for furnishing and installing the crash 
cushion attenuator including, object markers, delineators, metal adaptors, hardware kits; making all 
connections, labor, tools, equipment,  and incidentals necessary to complete the work.  Move and remove of 
the attenuator must be in accordance and subsidiary to MCTB barrier items  
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Special Specification 5026 

Asbestos Abatement 

1. DESCRIPTION 

Abate and remove asbestos containing materials (ACM) at indicated locations on public facilities. Abatement 
operations may be subject to the requirements of the National Emissions Standards for Hazardous Air Pollutants 
(NESHAP), the Texas Asbestos Health Protection Rules (TAHPR), the Occupational Safety and Health Administration 
(OSHA) and the National Institute for Occupational Safety and Health (NIOSH). The plans will indicate the location, 
type, and approximate quantities of ACM. 

2. QUALIFICATIONS 

For asbestos abatement work, provide personnel or subcontractors that are licensed, registered, or accredited by the 
Texas Department of State Health Services (DSHS) and insured for the appropriate asbestos related activity. 

Provide an on-site supervisor, or insure the subcontractor has a supervisor, meeting the requirements under OSHA for 
a “Competent Person” for all work involving ACM where the asbestos content is greater than 1%. The competent 
person must be familiar with and experienced in asbestos abatement and other related work and must enforce the use 
of all safety procedures and equipment. The supervisor must be knowledgeable of all EPA, OSHA and NIOSH 
requirements and guidelines.  Provide documentation of the supervisor’s qualifications to the Engineer. 

3. NOTIFICATIONS 

Submit required notifications to DSHS. Assume responsibility for insuring that all required notifications are submitted by 
the deadlines and in the manner required by DSHS. Provide copies of all required notifications to the Engineer. No 
time extensions or suspension of time charges will be made for failure to submit timely notifications or revised 
notifications.  

4. CONSTRUCTION 

Employ an Individual Asbestos Consultant or an Asbestos Consulting Agency licensed by DSHS to develop an 
Asbestos Abatement Plan (AAP) for the indicated materials. The AAP must comply with all applicable provisions of 
NESHAP, TAHPR and OSHA. Include in the AAP the acceptable removal or abatement methods, worker protection 
requirements, air monitoring provisions, temporary storage of removed ACM, and the proposed method and location 
for disposal of ACM. Provide a copy of the AAP to the Engineer. Approval of the AAP by the Engineer is not required. 

Use qualified personnel or subcontractors as specified herein to remove or abate ACM as described in the AAP. Do 
not deviate from the requirements in the AAP unless written approval is obtained from the developer of the AAP or the 
AAP is properly revised. Retain the services of the developer of the AAP throughout the duration of abatement work to 
ensure compliance with the AAP and applicable regulations. The developer of the AAP and the abatement 
subcontractor can be the same entity. The developer of the AAP is responsible for ensuring compliance with all 
applicable regulations. 

5. STORAGE AND DISPOSAL 

ACM that has been removed may be temporarily stored on-site provided the storage methods comply with the 
provisions in the AAP. Do not allow any accidental release of dust. Take removed ACM to a disposal facility licensed or 
approved to accept such materials as indicated in the AAP. Comply with NESHAP and TAHPR regulations regarding 
handling and transporting ACM. Take coating chips and spent abrasives with no ACM present to an appropriate 
disposal facility. Transport all materials in a manner to prevent accidental release of dust. In accordance with NESHAP, 
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indicate on any shipping manifest for containers of ACM that the Department is the generator of the waste, the name of 
the transporter, the name of the administering agency (DSHS), and the name of the disposal facility.  

6.  MEASUREMENT 

This Item will be measured as outlined below for the types of ACM indicated on the plans. 

Coatings: Coatings on concrete, steel or wood by the square foot measured in place; 

Conduit: by the foot measured in place 

Other: Mastics, sealants, fiberboard or roofing felt bearings or other items listed on the plans by the cubic foot of          
material removed and collected for disposal. 

7. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 

“Measurement” will be paid for at the unit price bid for “Asbestos Abatement” of the type specified (Coatings, Conduit 

or Other). This price is full compensation for developing the AAP, filing of required notifications, providing DSHS or 

OSHA certified personnel, containment systems, collection systems, equipment, labor, transportation and disposal of 

waste materials, and incidentals.  
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Special Specification 5128 
Bat House 
1. DESCRIPTION 

Furnish and install Bat Houses to provide for safe, non-toxic roost and nursery colony habitat for bats. This 
Item will govern the furnishing of all labor, equipment, and materials necessary to complete this work at the 
locations as shown on the plans, or as approved. Bat Houses will be installed in accordance with the 
Engineer’s specifications and perform work in a manner to prevent impacts to bats to facilitate project 
construction and to comply with additional applicable federal, state, and local regulations. 

2. MATERIALS 

2.1. Bat Houses. Provide pre-fabricated, pre-assembled bat houses comprised of exterior grade plywood that is 
4-ply minimum and non-pressure treated and non-pressure treated pine or cedar wood lumber, with non-
toxic, water-based, and solvent free wood glue. Provide installation supports as shown on the plans. 

2.2 Paint and Primer. Water based exterior grade. 

3. CONSTRUCTION 

3.1. Contractor Responsibility. Notify the Engineer before installation if there are existing bats or birds present 
or evidence of current habitation or nesting.   

3.2. Installation. Hot-dip galvanize all steel components in accordance with Item 445, “Galvanizing.” Repair 
galvanizing damaged during transport or construction according to specifications. 

 Pre-assemble Bat Houses using brads, non-toxic, water-based, and solvent free wood glue, or both. Ensure 
that component joints along the top and sides of the house are snug and do not permit air drafts into the 
house. Minor openings in the exterior joints may be sealed with water-based paint. Seal larger joint openings 
with water-based caulk before painting. 

 After assembly of the house, apply primer and light-colored paint (roughly matching the color of the adjacent 
concrete) to the exterior only of the house and any other wood members according to the paint 
manufacturer’s guidelines. Do not prime or paint any interior surface or bat landing areas. Contact the 
Engineer for approval of color. 

4. MEASUREMENT 

This Item will be measured by each installation of an individual bat house, either small, medium, or large 
house. 

5. PAYMENT 

5.1 Furnish and Install. The work performed and materials furnished, in accordance with furnishing and 
installation of this Item and measured as provided under “Measurement,” will be paid for at the unit price bid 
for “Bat House.” This price is full compensation for furnishing, assembling, installing, and placing each bat 
house including equipment, labor, materials, tools, and incidentals. 
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Special Specification 5129 
Floating Turbidity Barrier 
1. DESCRIPTION 

Furnish, install, maintain, and remove floating turbidity barrier (FTB) to minimize transport and accomplish 
the isolation of disturbed materials resulting from construction operations. This Item will govern for the 
furnishing of all labor, equipment, and materials necessary to complete this work at the locations as shown 
on the plans, or as approved. The FTB must be selected in accordance with the following Specification and 
the Floating Turbidity Barrier details shown on the plans. The FTB and installation must be enough for a flow 
condition where the velocity of flow may reach 5 ft. per second (or a current of approximately 3 knots). 

2. MATERIALS 

The FTB supplied must be a standard manufactured product, selected based on site-specific criteria in 
accordance with manufacturer’s specifications. All materials must be corrosion resistant. Materials at the 
water surface must not degenerate when exposed to sunlight, oils, and petroleum products. The Contractor 
must supply documentation from the manufacturer to demonstrate the FTB meets the requirements of this 
Specification. 

The FTB consists of a PVC coated nylon section and a geo-synthetic barrier or curtain section, load line, 
mooring lines, adjustment lines and tie-downs, floatation, ballast, anchors, mooring buoys, and lighted buoy. 

2.1. Turbidity Barrier or Curtain. The Turbidity Barrier or curtain geo-synthetics must have the following 
properties: 
 the top section must consist of an 18-22 oz. PVC coated nylon fabric. It must be a bright yellow or 

orange color to increase visibility; 
 the bottom section must consist of a geo-synthetic with a filtration Apparent Opening Size (AOS) of 

0.220 mm maximum for non-woven geotextiles, and AOS of 0.425 mm maximum for woven textiles, 
when tested in accordance with ASTM D 4751-99a; 

 be a non-woven or woven material such that the opening size cannot be enlarged under pressure or by 
being snagged; and 

 the turbidity barrier or curtain must have a minimum grab strength of 300 psi when tested in accordance 
with ASTM D 4632-91. 

2.2. Floatation. Turbidity barrier or curtain floatation material must be a closed, cell solid foam material which has 
enough buoyancy to provide the curtain with continuous support and a minimum of 6 in. freeboard.    

The sections of floatation must be installed such that they cannot move along inside the sleeve, and the 
space between sections must not be more than twice the thickness of the floatation material. 

2.3. Load Lines. Load lines must be minimum 5/16 in. vinyl coated galvanized aircraft cable with 9800 lb. 
breaking strength. The load line must have galvanized connectors with tool free disconnect. 

2.4 Mooring Lines. Adjustment lines must be minimum 1/2 in. nylon rope. 

2.5 Adjustment Lines and Tie Downs. Adjustment lines and tie down lines must be minimum 1/2 in. nylon 
rope. 

2.6 Ballast. Ballast must be minimum 5/16 in. galvanized steel chain. 
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2.7 Anchors. Turbidity barrier or curtain anchors must have enough mass and spaced to secure the barrier as 
recommended by the manufacturer depending on the current velocities. 

2.8 Mooring Buoys. Mooring buoys must have provisions for the mooring line to be securely attached with 
enough buoyancy to remain afloat under normal load conditions. 

2.9 Lighted Buoy. Lighted buoys must be manufactured self-contained buoys with automatic flashing lights (on 
at dusk, off at dawn) installed at 100 ft. on center along the barrier, when shown on plans. 

3. CONSTRUCTION 

Construction methods, workmanship, equipment, and materials used must conform to the various items of 
the standard specifications which govern the items of work to be performed under this Contract and as 
specified on the plans.   

Place the FTB before commencement of any work that could impact the area of concern. Ensure that the 
type of barrier used and the deployment and maintenance of the barrier will minimize dispersion of turbid 
water from the excavation and dredging area. Maintain FTB until sediment generating activities have ceased, 
and the area has been stabilized. 

Operate the turbidity barrier in such a manner to avoid or minimize the degradation of the water quality of 
surrounding waters. When located adjacent to a shoreline or bank, the ends of the curtain will be secured to 
fully enclose the area. 

The barrier must have enough ballast to anchor the barrier along the channel bottom. 

4. MEASUREMENT 

This Item will be measured by the linear foot of barrier constructed. 

5. PAYMENT 

5.1. Furnish and Install. The work performed and materials furnished, in accordance with this Item and 
measured as provided under “Measurement,” will be paid for at the unit price bid for “Floating Turbidity 
Barrier (Furnish and Install).” This price is full compensation for all materials, tools, equipment, labor, and all 
incidentals necessary to complete the work, including installation, and adjustments as needed during 
operation. 

5.2. Remove. The work performed and materials furnished, in accordance with this Item and measured as 
provided under “Measurement,” will be paid for at the unit price bid for “Floating Turbidity Barrier (Remove).” 
This price is full compensation for all materials, tools, equipment, labor, and all incidentals necessary to 
complete the work including removal and disposal. 
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Special Specification 5161 

Construction Perimeter Fence with Screen  

1. DESCRIPTION 

Furnish, install, remove, repair, maintain, or replace a construction perimeter fence with a screen or sound 
dampener. 

2. MATERIALS 

Furnish chain link fence with a screen that will block visibility thru the fence.  

2.1. Wire Fabric. Provide material in accordance with Item 550, “Chain Link Fence.” 

2.2. Posts. Provide essentially straight wood, aluminum, or steel posts. Post must be of adequate size to hold the 
fence in a straight and vertical position. Post must maintain the fence in a plumb position. 

2.3. Foundations. Provide above ground or in-ground foundations of adequate size to hold the fence in a 
straight, plumb, and vertical position.  

2.4. Screen. Provide a screen that covers all components and wire fabric of the fence. The screen material must 
provide a visibility blockage of 90% or greater. The screen must be green, black, or brown in color.  A bule or 
red screen is not allowed. The screen must not be used for advertisement of companies or services.  

2.5. Sound Dampener. Provide a sound barrier that covers all components and wire fabric of the fence. The 
barrier must not have a joint wider than 1/2 in. between sections of dampener material. The dampener 
material must have a minimum size of 4 ft. x 8 ft. The dampener material may be 3/8 in. plywood or other 
material that provides a (Sound Transmission Class) STC rating of 25 or higher. The sound dampener 
material must be opaque and must be green, black, or brown in color.  

2.6. Used Materials. Previously used materials meeting the applicable requirements may be used if approved. 

2.7. Sandbags. Provide material in accordance with Item 550. 

3. CONSTRUCTION 

Erect the fence to the lines established on the plans or as directed. Overall height of the fence when erected 
is the height above the grade. Install the fence and materials to withstand typical weather and construction 
conditions.  

Maintain, repair, or replace damaged fence and screen. Remove or replace the post and foundations if posts 
cannot be repaired by straightening. Replace the screen if it cannot be repaired to maintain the percent of 
visibility blockage.  

Do not place the fence within the clear zone of the roadway unless protected by positive barrier. Do not place 
the fence in a location that will block the flow of drainage. Do not place the fence in a location that will block 
the view of roadside signs.  

3.1. Clearing and Grading. Clear all brush, rocks, and debris necessary for the installation of the fence. 

3.2. Tension Wire or Rail. Install a tension wire or rail at the top and bottom edge of all wire fabric. 
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3.3. Erection of Posts. Install post to allow the fence to remain plumb and withstand inclement weather and 
construction conditions. Anchor above ground posts with sandbags or other means.   

3.4. Erection of Wire Fabric. Place the wire fabric so it is drawn taut to remove all slack after all posts have 
been positioned and foundations are set.  

Follow the finished contour of the site with the bottom edge of fabric located approximately 2 in. above the 
grade. Grade uneven areas so the maximum distance between the bottom of fabric and ground is 6 in. or 
less.   

Fasten wire fabric at maximum of 12 in. intervals to the posts, tension wires, and rails.    

3.5. Erection of Screen. Place the screen to cover all wire fabric, tension wire, rail, posts, and hardware. Place 
the screen drawn taut to remove all slack. Fasten screen at maximum of 12 in. intervals to the posts, tension 
wires, and rails. 

3.6. Erection of Sound Dampener. Place the dampener material to cover all wire fabric, tension wire, rail, posts, 
and hardware. Fasten dampener material to the posts, tension wires, and rails at necessary intervals to allow 
the dampener material to remain plumb and withstand inclement weather and construction conditions.  

4. MEASUREMENT 

Fence will be measured by the foot. 

5. PAYMENT 

The work performed and materials furnished in accordance with this item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Construction Perimeter Fence with Screen (Install),” 
“Construction Perimeter Fence with Screen (Move),” “Construction Perimeter Fence with Screen (Remove),” 
“Construction Perimeter Fence with Sound (Install),” “Construction Perimeter Fence with Sound (Move),” 
“Construction Perimeter Fence with Sound (Remove),” of the height specified. This price is full compensation 
for installation, repairs, maintenance, adjustments, replacements, removal, materials, equipment, labor, tools, 
and incidentals. Clearing and grading for fencing will not be paid for directly but is subsidiary to this item.   

Removal or covering of graffiti will not be paid for directly but is subsidiary to this item.   

5.1. Install. This price is full compensation for furnishing and installing fence, screen, sound dampener, all 
hardware, clearing, grading, and backfilling. 

5.2. Move. This price is full compensation for moving fence on the project from one location to another (including 
disassembly and reassembly costs), moving fence on the project to a temporary storage area (including 
disassembly costs), and moving fence from a temporary storage area to an installation site on the project 
(including assembly costs). 

5.2.1.1. Remove. This price is full compensation for removing fence, screen, sound dampener, and all hardware from 
the project and retained by the Contractor.  
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Special Specification 5162 

Orthophoto 

1. DESCRIPTION 

Furnish an orthophoto of the project. 

2. EQUIPMENT 

Furnish traffic control and a manned or unmanned aircraft system (UAS) to capture the orthophoto.   

3. MATERIALS 

Before the first UAS flight, copies of all respective RPICs’ FAA Part 107 certificates must be submitted to the 
Department UAS coordinator at TxDOT-UASCoord@txdot.gov.  

Provide forms, flight plans, etc. for UAS flights per the guidelines found at 
https://www.txdot.gov/business/aviation/uas-services.html. 

4. CONSTRUCTION 

Drone flights must be in accordance with the Department UAS Flight Operations and User’s Manual (found at 
https://www.txdot.gov/business/aviation/uas-services.html).  

4.1. File Format. Submit the orthophoto in .jpg format or format approved by the Engineer. 

4.2. File Delivery. Submit the file using a sharing method that avoids sharing by use of a physical drive. Use of a 
physical drive may be required if sharing method is not compatible with Department systems.  

4.3. Resolution. Provide a high-resolution image of the corridor to produce an orthophoto with a ground sampling 
distance (GSD) of at least 2 in. per pixel or better. 

4.4. Area. Provide an image that allows a full view of ROW to ROW without edge distortion. Provide an image 
from the begin to the end of the project limits as shown on the plans. 

4.5. Frequency. Unless shown on the plans, capture an image monthly. The cut-off day for capturing the monthly 
image will be the last day of each month. Submit the orthophoto no later than the 20th calendar day of the 
following month. There should be a minimum of 14 calendar days between dates the images are captured. 

5. MEASUREMENT 

Orthophoto will be measured by each image captured.  

6. PAYMENT 

The work performed and materials furnished in accordance with this item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Orthophoto.” This price is full compensation for traffic 
control and barricades, flights, aircraft, flight plans, certificates, photo file preparation, photo file delivery, 
materials, equipment, labor, tools, and incidentals.    

mailto:TxDOT-UASCoord@txdot.gov
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.txdot.gov%2Fbusiness%2Faviation%2Fuas-services.html&data=05%7C01%7CBen.Engelhardt%40txdot.gov%7C1757e2d4265e47dbdcba08db1a5b1d5a%7C39dba4765c094c6391dace7a3ab5224d%7C0%7C0%7C638132750858960762%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2Bzs%2FD4Kmf%2FDdmJ0Terv2TUlCSg5Vd7OYnmyD8m1W6Ro%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.txdot.gov%2Fbusiness%2Faviation%2Fuas-services.html&data=05%7C01%7CBen.Engelhardt%40txdot.gov%7C1757e2d4265e47dbdcba08db1a5b1d5a%7C39dba4765c094c6391dace7a3ab5224d%7C0%7C0%7C638132750858960762%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2Bzs%2FD4Kmf%2FDdmJ0Terv2TUlCSg5Vd7OYnmyD8m1W6Ro%3D&reserved=0
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Special Specification 5168 
Construction Administrative Software 
1. DESCRIPTION 

Furnish, install, relocate, operate, and maintain a mobile-based, web-hosted, collaborative 
design-construction productivity software solution allowing real-time access to and management of 
construction documents.  

The software must operate continuously when deployed. This software must be a packaged program that 
operates as a stand-alone program meeting the Specifications. The software and hardware must not be 
listed on the prohibited technologies list maintained by Department and the State of Texas.  
 
The Contractor-related entity will handle the Department data and is therefore subject to the Department 
information security requirements as outlined in the Information Resources and Security Requirements 
document located on the Department “Cybersecurity Resources” webpage: 
https://www.txdot.gov/about/contact-us/cybersecurity/cybersecurity-resources.html. 
 
Contractor-related entity must perform its work in accordance with the Information Resources and Security 
Requirements. A Contractor-related entity might create, access, transmit, store, or use sensitive Department 
data in a Contractor-related entity environment. Contractor must ensure that Contractor-related entity 
environments comply with the Department low-security baseline with the sensitive overlay. 
 
The Contractor-related entity must demonstrate compliance with Department security controls and must 
complete a “TxDOT Security Questionnaire,” Sections 1 and 2. The “TxDOT Security Questionnaire” can be 
found at the Department “Cybersecurity Resources” webpage. 

2. EQUIPMENT 

Provide licenses to Contractor’s staff, including subcontractors as necessary, and the Engineer or their 
authorized representative. Provide 10 licenses dedicated for use by the Engineer or their staff unless 
otherwise shown on the plans.  
 
The software must be available from Contract execution through final acceptance. The software must be 
available from final acceptance through final payment of all funds due the Contractor, including payment of 
outstanding claims or disputes. The number of software licenses may be reduced to half the required amount 
upon final acceptance.  
 
The software must meet the following technical requirements. 

 
 All features and project documents uploaded in the software must be available offline if there is no 

wireless connection. 
 The software must be compatible with Windows operating systems and iOS or Android mobile devices. 
 The software must be able to export an as-built set of plans. This as-built must be complete with 

documents, photographs, and hyperlinks embedded in the set. Hyperlinks should include change orders 
and shop drawings.  

 This software application must be able to view drawings, Specifications, standards, shop drawings, 
submittals, and documents.  

 All photographs should include date, time, location, and project-specific information embedded in each 
photograph.  

 The software must include a mobile application.  

https://www.txdot.gov/about/contact-us/cybersecurity/cybersecurity-resources.html
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 The software must be able to provide an automated and electronic workflow for the Department’s 2118, 
CUF, and force account billing documents. 

 The software must be able to provide an automated and electronic workflow for the construction industry 
Request for Information (RFI), shop drawing, punch list, nonconformance work, and submittal 
documents. 

 The software must be able to provide a detailed audit trail of all parties collaborating in the application. 
This includes date or time stamp of any markups, photographs, issues, RFIs, and punch list items. 

 Software vendor must be able to support each project and customer with a dedicated sales 
representative for rollout. 

 Software vendor must offer training or consulting on the software solution as needed during the project 
construction. 

 The software must be able to export all files and data to a Department-provided server at the conclusion 
of the project. The file format should be able to be viewed using standard software (e.g., MS Word, 
MS Excel, and Adobe PDF). The files must not require proprietary software to view the files. 

 Punch list must include the item, pictures of the issue, locations, and real-time issue owner. Corrected 
punch list items must be tracked through the software with the date of correction and pictures of the 
corrected work. 

 

3. MEASUREMENT 

This Item will be measured by the month.  

4. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for “Const Admin Software.” This price is full compensation for the use of all 
equipment, including labor to set up, furnish, operate, relocate, adjust, and remove equipment; replacement 
parts; maintenance; all related consumables; software; software licenses; programming; communication 
(e.g., cellular fees); and incidentals necessary to complete the work.  

4.1. Initiation of Payment. Payment for this Item will begin on the first estimate after the software has been 
provided. 

4.2. Paid Months. Monthly payment will be made each succeeding month for this Item provided the software has 
been provided in accordance with this Special Provision until the Contract amount has been paid. 

 
If, within the timeframe established by the Engineer, the Contractor fails to provide or properly maintain the 
software in compliance with the Contract requirements, as determined, the Contractor will be considered in 
noncompliance with this Item. No payment will be made for the months in question, and the total final 
payment quantity will be reduced by the number of months in which the Contractor was in noncompliance.  

4.3. Total Payment Quantity. The quantity paid under this Item will not exceed the total quantity shown on the 
plans except as modified by change order and as adjusted by Section 4.2., “Paid Months.” An overrun of the 
plans quantity for this Item will not be allowed for approving designs; testing; material shortages; closed 
construction seasons; curing periods; establishment, performance, test, and maintenance periods; failure to 
complete the work in the number of months allotted; or delays caused directly or indirectly by requirements of 
the Contract. 

4.4. Balance Due. The remaining unpaid months of quantity less noncompliance months will be paid on final 
acceptance of the project if all work is complete and accepted in accordance with Section 5.12., 
“Final Acceptance.” 
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Special Specification 5170 
Trenchless Excavation for Water and Wastewater 
Utilities 
1. SCOPE OF WORK 

This Special Specification includes requirements for transporting, installing, blocking, and joining the carrier 
pipe in tunnels; trenchless construction requirements for water and wastewater lines as shown on the 
drawings; and furnishing and placement of cellular concrete tunnel backfill between the rock surface and the 
tunnel carrier pipe, chamber lining pipe, and other areas as shown on the drawings. 

The method of trenchless construction must be determined by the Contractor, such that it meets all specified 
requirements. Acceptable trenchless construction methods for this project include:  
 Microtunneling, 
 Auger boring, 
 Pilot tube microtunneling, and 
 Tunnel construction by hand mining. 

The water lines considered part of the work for this project are listed in Table 1. 

Table 1 
Summary of Trenchless Water Lines 

Line Designation Casing Pipe Nominal Diameter 
(in.) 

Begin STA 
(ft.) 

End STA 
(ft.) 

Water Line C 42 1+28 1+71 
Water Line C 36 5+06 5+99 
Water Line C 36 15+86 16+91 
Water Line C 36 42+44 42+72 
Water Line C 36 68+13 69+16 
Water Line D 54 1+12 5+15 
Water Line E 36 3+77 5+28 
Water Line F 36 51+37 54+23 
Water Line G 64 2+23 6+57 
Water Line H 36 2+23 6+50 

The wastewater lines considered part of the work for this project are listed in Table 2. 

Table 2 
Summary of Trenchless Wastewater Lines 

Line Designation Casing Pipe Nominal Diameter 
(in.) 

Begin STA 
(ft.) 

End STA 
(ft.) 

Wastewater Line B 18 1+89 3+17 
Wastewater Line D 18 1+08 3+38 
Wastewater Line E 18 1+64 4+04 
Wastewater Line G 42 1+45 2+21 
Wastewater Line G 42 2+45 3+33 
Wastewater Line G 42 3+49 5+07 
Wastewater Line G 42 5+37 7+36 
Wastewater Line G 42 7+52 8+19 
Wastewater Line G 42 8+51 12+21 
Wastewater Line G 42 12+35 15+33 
Wastewater Line H 42 1+07 2+43 
Wastewater Line K 24 1+08 4+29 
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Line Designation Casing Pipe Nominal Diameter 
(in.) 

Begin STA 
(ft.) 

End STA 
(ft.) 

Wastewater Line M 24 3+15 3+22 
Wastewater Line N 30 1+08 4+24 

Austin Water Construction Standards are part of this Specification and are available on the City of Austin 
website at https://www.austintexas.gov/department/construction-standards. The construction standards 
include: 
 “Utilities Criteria Manual,” 
 “Current Standard Specifications,” 
 “Current Standard Details,” and  
 “Standard Products Lists.” 

2. RELATED WORK 

The following City of Austin sections are related work. 
 Item 501—Jacking or Boring 
 Item 505S—Concrete Encasement and Encasement Pipe 
 Item 507S—Bulkheads 
 Item 509S—Excavation Safety Systems 
 Item 510—Pipe 

The following Department Special Sections are related work. 
 Special Specification 5173, “Microtunneling” 
 Special Specification 5169, “Tunnel Construction by Hand Mining” 

3. SUBMITTALS 

3.1. Installation of Pipe in Tunnel. 

3.1.1. General. Submittals for the installation of carrier pipe in tunnels must be prepared and sealed by a licensed 
professional engineer in the State of Texas. 

Fabrication and installation submittals for the installation of the carrier pipe are required. The Contractor must 
include the following installation information. 
 Pipe transportation, handling, installation, support, and blocking procedures. 
 Calculations for stresses induced on the pipe, including handling, beam stresses, flotation stresses, and 

grout pressurization stresses. Calculations must be prepared, signed, and sealed by a Texas licensed 
professional engineer. 

 Details of pipe carriers and tie-downs or other methods to prevent flotation. 
 Details of selected cradles, blocking, or casing spacers. 
 Details of internal supports to maintain pipe roundness. 
 Methods of grade control. 
 Pipe-laying schedule and diagram for the carrier pipe to be installed in the tunnels showing pipe 

deflection and shorts necessary to meet the actual excavated tunnel alignment. Demonstrate that 
proper clearances for pipe placement exist. 

 Methods for cleaning areas where pipe is to be placed, and methods for establishing and maintaining 
joint fit, line, and grade control. 

 Sequence and methods for installing pipe sections in the tunnel and fit-up of joints. 

https://www.austintexas.gov/department/construction-standards
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 Sequence and methods for encasing pipe sections in backfill. Coordinate with requirements of this 
Special Specification and show method, locations, and repair requirements for grout ports or other 
outlets in pipe that are used to monitor the advance of backfill. 

 Tunnel ventilation and lighting while setting pipe and completing joints. 
 Calculations demonstrating that pipe will not be damaged during backfilling operations due to flotation. 
 Calculations showing localized stress points due to concentrated loads resulting from rollers, spacers, or 

other pipe support assemblies that may impose a point load on either the carrier pipe or the supported 
tunnel. 

 Methods for achieving minimum specified tolerances for line and grade, pipe ovalization to specified 
limits, and providing the minimum annular clearance. 

 Drawing showing the placement of any blocking, spacing, or other apparatus in the annular space, 
showing that minimal grout is maintained around the carrier pipe. 

3.1.2. Product Data. Manufacturers’ technical information must be provided for all materials incorporated into the 
work. 

3.1.3. Quality Control Submittals. Describe experience demonstrating required installer’s qualifications for 
installing similar type and size of pipe in tunnel. Submit project name and details, contract, and telephone 
number for three projects, completed within the last 5 yr. 

Submit certification from the pipe manufacturer that proposed pipe transportation, internal and external pipe 
supports, blocking details to prevent flotation, and backfilling procedures are in accordance with 
manufacturer’s recommendations and will not damage carrier pipe. Provide calculations demonstrating that 
carrier pipe will not be damaged during backfilling operations due to flotation or heat of hydration 
temperatures during backfilling operations. Calculations must be prepared by and sealed by a licensed 
professional engineer in the State of Texas. 

3.2. Cellular Concrete Tunnel Backfill. At least 45 days before installation, submit detailed description of 
installation procedures and specific materials to be used and equipment for placing. 

At least 60 days before the backfill placement, submit the following. 
 Cellular concrete mix design indicating proportions and gradations of all components and admixtures. 

Each mix design must be accompanied by independent laboratory test results of the indicated 
properties. 

 Computations regarding the anticipated heat of hydration temperatures expected based on the 
Contractor’s mix design, placement procedures, and placement thickness. 

 Description of equipment for placement of cellular concrete, step-by-step backfilling procedures, 
temporary bulkheads, and means and methods for the installation of air relief tubes in overbreak areas. 

 Detailed description of procedures, specific materials, and mixes to be used for placing cellular concrete 
tunnel backfill. 

 Resume of Contractor’s or subcontractor’s superintendent showing experience in cellular backfill 
placement in tunnels and chambers. 

Submit field testing results daily when placing cellular concrete, and submit other test results no less than 
2 days after completion of the test. 

4. QUALITY ASSURANCE AND QUALITY CONTROL 

Only the submitted subcontractor, machine operators, and project surveyor who meet the experience 
requirements as specified, and who have the required equipment as defined in this Specification, are 
permitted to perform the work. 
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The pipe installer must demonstrate experience installing carrier pipe in at least three tunnels using similar 
methods and procedures proposed for this project in the last 5 yr. 

Perform all work in the presence of the owner’s representative unless the owner has granted prior approval 
in writing to perform such work in their absence. 

Perform all work in accordance with all applicable regulations and codes of federal, state, and local agencies. 
In the event of conflict, comply with the strictest or most restrictive applicable requirements. 

4.1. Installation Tolerances. Installation tolerances must be as follows. 
 Pipe Circularity. (Dh-Dv)/Dv ≤0.005, where Dv is the pipe diameter measured vertically and Dh is the 

pipe diameter measured horizontally, immediately before encasement in grout. 
 Pipe Alignment in Tunnel. 

• Line. Within 3 in. of theoretical alignment. 
• Grade. Within 0.5 in. of theoretical grade. No reverse grade, sags, or low spots in the tunnel that 

prevent adequate flow within the tunnel alignment. 
• Corrections to Line and Grade. No greater than 1 in. in 10 ft., or enough to prevent ponding, 

whichever is less. 

4.2. Cellular Concrete Tunnel Backfill. All testing must be performed by a Department-certified testing 
laboratory. If tests of the cellular concrete show noncompliance with this Specification, the Contractor must 
make changes, as may be required, to achieve compliance. Performing and paying for subsequent testing to 
show compliance are the Contractor’s responsibility. 

Mix design development, production, and placement of the cellular concrete must be performed by a 
subcontractor with at least 10 yr. of experience on similar projects and at least four similar projects in the last 
3 yr. 

The backfilling must be performed under the supervision of an approved superintendent with at least 5 yr. of 
experience in production of cellular concrete and backfilling applications, including projects with cellular 
concrete mixes, equipment, backfilling methods, and control testing in tunnels and shafts like that specified 
herein. 

5. SAFETY 

Method of construction must ensure the safety of the work; the project participants; the public; third parties; 
and adjacent property, whether public or private. All work must conform to all federal, state, and local laws 
and regulations. The Contractor is solely and completely responsible for always maintaining safe work 
conditions at the site. 

Excavation safety must conform to Item 509S—Excavation Safety Systems, unless otherwise specified. 

6. QUALIFICATIONS 

Contractor must submit the name of the subcontractor performing the proposed trenchless work and written 
documentation summarizing the subcontractor’s qualifications and describing reference projects, including 
owner’s name and contact information, project superintendent, and machine operators.  

The Contractor must demonstrate successful completion of at least five similar previous projects within the 
past 5 yr. using the proposed installation method. Qualifications of the subcontractor must be submitted to 
the Engineer for review and approval. 

The proposed trenchless machine operator must be a trenchless specialist who will remain on the project 
throughout the trenchless operation. The machine operator must have at least 10 yr. of experience in 
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supervising similar trenchless construction operations. Qualifications of the machine operator must be 
submitted to the Engineer for review and approval. 

Information submitted must demonstrate the machine operator’s successful experience of at least five 
previous projects within the past 3 yr. of similar scope and size as this project, with owner contacts provided 
as references. 

The proposed project surveyor must be a licensed professional land surveyor in the State of Texas with at 
least 5 yr. of experience. 

7. EQUIPMENT AND MATERIALS 

7.1. General Requirements. Install each system in accordance with the construction methods detailed on the 
plans, and adhere to any guidelines set forth in the Austin Water Construction Standards. 

Carrier pipe and casing pipe must conform to Item 505S—Concrete Encasement and Encasement Pipe and 
Item 510—Pipe and must be the size, type of materials, thickness, and class as indicated on the drawings, 
unless otherwise specified. 

Provide casing spacers for the casing pipe as shown on the Contract drawings. 

Provide blocking, saddles, or rail system for pipe installed in liner plate or ribs and lagging tunnels. 

Timber for stulls and braces must be construction-grade Douglas fir, graded in accordance with West Coast 
Lumber Inspection Bureau rules and especially selected for straightness. Timber need not be new, but used 
lumber must be of the same grade and species specified for new lumber, and must be sound and free of 
decay, torn grain, or other defects that might impair the serviceability of the piece. Timber must be stored 
where it can be easily inspected. Any evidence of excessive knots, bark, holes, splits, or other defects is 
cause for rejection of the piece. 

7.2. Blocking. Blocking must consist of precast concrete, treated timber, or other nondegradable material. 

7.3. Cellular Concrete Tunnel Backfill. 
 Cellular Concrete Characteristics. Must be high-slump, nonsegregating consistency, nonpervious 

closed cell, and low-density for backfilling the annular space between the casing and carrier pipe. 
 Portland Cement. Provide in accordance with ASTM C150, Type I or Type II. 
 Water. Provide potable water, clean and free of objectionable quantities of silt, organic matter, alkali, 

salt, and other impurities or deleterious substances. 
 Fly Ash. Provide in accordance with ASTM C618, Class C or Class F, and compatible with the foaming 

agent. 
 Foaming Agent. Provide in accordance with ASTM C796. 
 Admixtures. Provide in accordance with ASTM C494 and as recommended by the manufacturer of the 

foaming agent. 
 Cast Density Range. 45 pcf–65 pcf. 
 Minimum Compressive Strength (28 Days). 200 psi. 
 Mix Designs. Provide in accordance with ASTM C186. Provide mix designs to keep the heat of 

hydration to less than 160°F, and coordinate with the pipe supplier so that the heat of hydration does 
not exceed temperature limits for the supplied pipes. 

 Anti-Washout Admixture. Provide in accordance with COE CRD-C 661-06, “Specification for 
Anti-Washout Admixture for Concrete,” and as recommended by the manufacturer of the anti-washout 
admixture. 
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7.4. Equipment. Foam-generating equipment must be used for production of a predetermined quantity of 
preformed foam, which must be mixed and blended with a cementitious slurry. Equipment must be calibrated 
to produce consistent foam that retains its stability until the cement sets to form a uniform cellular structure. 
The resulting cellular concrete must have a closed cell and low water-absorptive characteristics. 

All equipment used must be approved by the foam manufacturer. 

8. INSTALLATION AND OPERATION 

Auger boring must conform to Item 501—Jacking or Boring and must be the size, type of materials, 
thickness, and class as indicated on the drawings, unless otherwise specified. 

8.1. Preparation. Preparation of the tunnel for pipe installation must be inspected and reviewed by the Engineer 
before the work. 

Pipe installation must not commence until the Engineer indicates that the tunnel excavation has been 
stabilized and that all ground deformations have been successfully controlled. 

All ground, nonessential timber lagging or blocking, and other wood or degradable materials must be 
removed to provide the minimum thickness of grout indicated on the Contract drawings. 

Cleanup of the tunnel must be completed before pipe installation. Cleanup must include the removal of 
material as follows. 
 All loose, disturbed soil or rock in the tunnel invert and along the tunnel sidewalls 
 All trash, loose wire, and other loose materials in the tunnel invert, tunnel sidewalls, and tunnel crown 

Pipe installation must not commence until the Engineer confirms in writing that tunnel preparation and 
cleanup have been properly completed. 

8.2. Installation of Pipe in Tunnel. Temporary ventilation, lighting, and other utilities in the tunnel must be 
maintained throughout the tunnel-lining operations. 

Tunnel groundwater inflows must be controlled by grouting, installing drainpipes, panning, backdrains, 
underdrains, channeling, or other means reviewed by the Engineer. 

The pipe must be installed in the tunnel as indicated on the reviewed submittals for pipe installation. The pipe 
must be installed without sliding or dragging in a manner that would damage the pipe. Any damage to the 
pipe during transport and installation, for any reason, must be repaired to the satisfaction of the Engineer or 
replaced with a new section of pipe at no additional expense to the owner. 

The pipe in the tunnel must be supported and braced to prevent buckling and flotation in accordance with 
recommendations of the pipe supplier and reviewed submittals. 

Each section of pipe must be adjusted to the required line and grade without encroaching on the minimum 
annular space indicated on the drawings. The support spacing must be enough to preclude damage to the 
pipe due to excessive deflection. 

The carrier pipe must be grouted in place no matter the gap between it and the installed encasement pipe. 

Ensure that each pipe segment is firmly secured, by providing casing spacers, tiedowns, or blocking, or by 
other means to prevent flotation, settlement, or lateral or axial movement of the pipe during placement of 
grout backfill. 
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Stulling must be installed as necessary to maintain pipe shape and to prevent buckling of the pipe during 
handling, installation, backfilling, and grouting operations. Consult with pipe supplier regarding resistance of 
the pipe against buckling failure or flotation during installation and backfilling. 

The pipe must be securely held in position by blocking or other means between field joints so as not to 
interfere with the required work at the joints. Blocking must be placed near the ends of the section as 
indicated on shop drawings. 

8.3. Production. Cellular concrete must be produced using specialized automated proportioning, mixing, and 
foam-producing equipment that can meet the specified properties. 

Avoid excessive handling of the material. After enough mixing of the foam with slurry, the material must be 
conveyed promptly in its final location. 

Monitor the heat of hydration of the cellular concrete, and use various techniques to minimize the heat of 
hydration, including, but not limited to, the following. 
 Modify the mix design, including up to a 50% replacement of Portland cement with fly ash. 
 Reduce the lift heights, as necessary. 
 Use fans on the inside surface of the carrier pipe. 
 Use chilled mix water. 

8.4. Cellular Concrete Placement. A bulkhead must be constructed at the open end of each reach of pipe 
section to be backfilled so the annular space will be completely backfilled in accordance with the Contractor’s 
submittal as approved. 

All bulkheads and injection points installed must be capable of withstanding the anticipated maximum 
pressure and must be watertight. 

Penetrations or attachments into the carrier pipe or chamber pipe of any kind for support of bulkheads are 
not permitted. 

The Contractor must provide a closeable opening at the bottom of the bulkhead to allow water to drain while 
placement occurs. When cellular concrete tunnel backfill protrudes through the closeable opening, the 
Contractor must close the opening and complete the backfill operation. 

Place cellular concrete tunnel backfill after successful testing of the carrier pipe and chamber pipe. Place 
cellular concrete using a slickline outside the carrier pipe to fill the annulus completely and be in accordance 
with the Contractor’s submittal as approved. 

Injection ports may be used to provide ventilation and to monitor the flow of cellular concrete. 

Water and other residual materials must be removed from the annulus before initiating filling procedure. If 
required, dewatering must be continuous during installation of cellular concrete. 

Backfilling of the annular space must be accomplished by placing backfill in multiple lifts with particular care 
such that placement methods will not induce movement of the pipe, pipe overstressing, or excessive 
deformation. Should standing water be present in low spots within the invert of the tunnel, it must be filled 
with concrete before blocking and placement of the carrier pipe. 

Take necessary precautions to protect and preserve the interior of the pipe from damage. Spills must be 
minimized and cleaned up immediately. 

Volume of cellular concrete must be measured, recorded, and compared to anticipated volume per foot of 
pipe backfilled. 
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Temperature of the cellular concrete must be between 50°F and 90°F when placed, and the concrete must 
not be placed when the air temperature is below 40°F. No cellular concrete may be placed against frozen 
subgrade or other materials with temperature less than 32°F. 

8.5. Field Testing. Field control tests, including unit weight (wet density), flow consistency, and compression 
tests, must be performed by the Contractor’s independent commercial testing firm. All field control testing 
must be performed in the presence of the Engineer. Samples must be taken in accordance with 
ASTM D5971. 

At least four 3-in. × 6-in. cylinders must be molded for each shift of operation and prepared and tested in 
accordance with ASTM D4832. Two cellular concrete cylinders must be tested after 3 days for compressive 
strength, and two specimens from each set must be tested at 28 days. 

Measure flow consistency and unit weight (wet density), in accordance with ASTM D6023, at the point of 
placement from the first batch mixed, every hour during the placement, and from each batch of cellular 
concrete from which compression test cylinders are made. Mix must be adjusted as required to obtain the 
specified cast density at the point of placement. 

9. MEASUREMENT AND PAYMENT METHOD 

The work performed and materials furnished in accordance with this Specification will be paid for at the unit 
price bid per foot based on the installation type (water or wastewater) and the carrier pipe diameter as 
indicated on the plans. This price is full compensation for the work performed, materials furnished, 
equipment, labor, tools, and incidentals. 
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Special Specification 5172 
Shaft Construction 
1. SCOPE OF WORK 

The work includes designing tunnel and shaft groundwater control facilities, including the design, installation, 
and execution of excavation support for construction and retrieval shafts, and any other excavations required 
for tunnel construction. The Contractor must design, furnish, install, and maintain a system of support, 
including all bracing and associated items, to retain excavations in a safe manner and to control ground 
movement. The work must include furnishing all material and labor to install and maintain pumps, piping, 
drains, and other facilities for the control, collection, and disposal of groundwater from inside the tunnel and 
shaft excavations during construction. Water collected in the tunnel must be directed to the access shaft for 
disposal. Work performed under this Specification is applicable only to control of groundwater and 
construction water in shafts and tunnels. Remove all components of the tunnel and shaft groundwater control 
system when no longer required, as reviewed by the Engineer. 

Construction and retrieval shafts shown on the drawings are for illustrative purposes only. Sequences for 
direction of drive are recommended sequences and may vary. Limits of construction are provided on the 
Contract drawings. The final geometry, size, and designation (either construction shaft or receiving shaft) 
must be determined and designed by the Contractor and submitted to the Engineer for review. All shaft 
submittals must be stamped by an appropriately qualified licensed professional engineer in the State of 
Texas.  

Depending on whether a specific tunnel is designated to be constructed using pressurized tunneling methods 
or nonpressurized methods will require different shaft design and construction requirements to meet the 
specific needs of each construction methodology. 

Austin Water Construction Standards are part of this Specification and are available on the City of Austin 
website at https://www.austintexas.gov/department/construction-standards. The Construction Standards 
include:  
 “Utilities Criteria Manual,” 
 “Current Standard Specifications,” 
 “Current Standard Details,” and 
 “Standard Products Lists.”  

2. RELATED WORK 

The following City of Austin sections are related work. 
 Item 401S—Structural Excavation and Backfill 
 Item 402—Controlled Low Strength Material 
 Item 509S—Excavation Safety Systems 

The following Department Special Specifications are related work. 
 Special Specification 5170, “Trenchless Excavation for Water and Wastewater Utilities” 
 Special Specification 5173, “Microtunneling” 
 Special Specification 5169, “Tunnel Construction by Hand Mining” 
 Special Specification 5171, “Instrumentation and Monitoring” 
 Special Specification 5174, “Muck and Excavated Material Disposal” 

https://www.austintexas.gov/department/construction-standards
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3. SUBMITTALS 

The Contractor must provide written evidence of experience and competence in shaft construction of similar 
size and ground conditions. The submittal must include a list of three completed projects with contact 
information of owners or engineers of comparable shaft construction projects constructed within the last 5 yr. 
Description of the projects (soil and rock conditions, depth, excavation method, concrete type, and problems 
and solutions), project cost, actual start and end dates, and contact persons (and telephone numbers) for the 
owner and designer must be provided. 

Contractor must provide a resume of field shaft superintendent (i.e., a competent, full-time, onsite shaft 
excavation construction superintendent). 

Submit for review, at least 30 days before commencing the work, shaft excavation work plans for each shaft 
that include, at minimum, the following information. 
 Hoisting plan and transportation for personnel and materials.  
 Spoil handling plan.  
 Temporary sumps and overexcavations for the Contractor’s convenience. 
 Communication, lighting, drainage, and ventilation. 
 Provisions for dust, especially silica, control, safety, and sanitary measures. Proposed equipment, 

methods, and monitoring for control of respirable dust, to remain within federal regulations as specified 
herein.  

 Excavation plan detailing plans for each individual proposed excavation phase, including measures for 
excavating and supporting the ground conditions as shown on the drawings. 

 Proposed methodology describing equipment and methods of excavation for each phase of excavation. 
 Methods of survey control. 

3.1. Pre-Installation Submittals. Submit the following at least 30 days before the installation of any temporary 
support. 

3.1.1. Temporary Excavation Support Plan. Submit a temporary excavation support plan signed and sealed by a 
licensed professional engineer in the State of Texas. Submit design calculations for review and required third 
parties for an overall understanding of the project relating to access, maintenance of existing facilities, and 
proper use of the site associated with each construction or retrieval shaft. The Contractor must remain 
responsible for the adequacy and safety of the means, methods, and sequencing of construction. The 
temporary excavation support plan must include the following items at minimum, for each construction and 
retrieval shaft associated with each tunnel. 
 For each construction and retrieval shaft, submit the locations by station and limits of working sites. 
 For each construction and retrieval shaft, submit the layout, depths, and extent of various types of 

vertical and lateral support elements relative to existing features and the permanent structures to be 
constructed, and methods of installation and removal of the support elements. Indicate sizes, shapes, 
and material specifications for all support elements. 

 Provide details of working slab, subdrains, and sump construction where applicable. 
 For each construction or retrieval shaft, submit the monitoring plan, in conformance with the drawings 

and Special Specification 5171. 
 For each construction and retrieval shaft, submit the minimum lateral distance from the edge of the 

excavation support system for use for vehicles, construction equipment, and stockpiled construction and 
excavated materials.  

 For each construction and retrieval shaft, submit details of materials handling and stockpiling, and 
disposal sites for excavated materials.  

 For each construction and retrieval shaft, submit a list of equipment used for installing the excavation 
support systems. 
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 For each construction and retrieval shaft, submit an estimate of anticipated lateral and vertical 
deformation of the excavation support systems at each excavation stage. 

 For each construction and retrieval shaft, submit plans for environmental controls. 
 For each construction shaft, when applicable, submit plans for thrust blocks or other reactions required 

for tunnel operation. 

3.1.2. Groundwater Control Plan. The Contractor must submit a shaft and tunnel groundwater control plan to the 
Engineer for review and at least 30 days before the start of shaft construction for all shafts and tunnels that 
require dewatering. The plan must be prepared by a qualified individual experienced in design, installation, 
and operation of groundwater control systems in similar conditions. The engineer responsible for 
development of the groundwater control plan must have at least 5 yr. of experience in the development of 
similar groundwater control plans for similar tunnel or shaft projects. The engineer responsible for the 
groundwater control plan must be a licensed professional engineer in the State of Texas, and a licensed 
water well driller in the State of Texas. The plan, working drawings, and calculations, including any revisions, 
must be signed and sealed by the responsible engineer. 

In addition to the information provided in the geotechnical data report (GDR) and the geotechnical baseline 
report (GBR), the Contractor must conduct additional specific subsurface investigations and pumping tests to 
appropriately design, install, and maintain the dewatering system for each construction shaft, receiving shaft, 
or individual tunnel that requires dewatering according to the Contract documents. 

For each construction and retrieval shaft, and for each tunnel, include narrative, working drawings, and 
supporting documents showing the type of water control system proposed for each shaft, and for removing, 
treating, and disposing of the water in the tunnel invert and shafts. Dewatering and drainage submittals 
should be made at least 30 days before construction. Contractor must not proceed with construction in any of 
these areas until the groundwater control plan has been reviewed and approved. 

The Contractor must install vibrating wire piezometers (VWPs) where deemed necessary by the Contractor 
in the groundwater control plan, to demonstrate that dewatering has been achieved before shaft-sinking 
operations, and to demonstrate that dewatering is successful throughout tunnel and shaft construction. For 
each VWP, submit a schematic illustrating the instrument location, finished installation profile with subsurface 
strata changes and corresponding elevations of sensors, and elevations of groundwater encountered during 
drilling. Install and abandon all VWPs in accordance with TCEQ requirements upon completion of the project. 

The Contractor must submit monitoring frequency and durations for piezometers. Before construction, submit 
regular readings from each VWP, demonstrating the effectiveness of dewatering system. Submit regular 
readings during construction to demonstrate continued effectiveness of dewatering system. 

Provide results of additional subsurface investigations as performed by the Contractor necessary to 
appropriately design, install, and maintain the dewatering systems for each construction and retrieval shaft, 
and for each tunnel. Include a description of the extent and characteristics of water-bearing layers subject to 
groundwater control. 

Provide design calculations demonstrating adequacy of proposed systems for intended applications. Define 
potential area of influence of groundwater control operations. 

Describe system arrangement and location in relation to the excavation support system. 

Provide complete description of equipment means and methods, and materials to be used. 

Describe installation, and operation of, settlement basin cleaning and maintenance procedures. 

Provide details and shop drawings of pertinent equipment such as pumps, sumps, pipelines, drainage 
facilities, treatment system, sedimentation basins, clarification equipment, filter presses, grease interceptors, 
and oil-water separators. 



5172 

4 - 10 03-24 
OTU 

Provide design of proper storage, containment, and handling facilities for materials, such as fuels, lubricants, 
or hazardous wastes, and spill prevention and cleanup measures to be implemented to minimize the 
potential for pollutants to contaminate surface or groundwater or degrade soil quality. The Contractor must 
take all necessary precautions to preclude the accidental discharge of substances such as fuel and oil to 
prevent adverse effects on groundwater quality. 

For each water discharge, describe the discharge receptor, governing discharge permit, proposed treatment, 
and water sampling and testing frequencies for the discharge water. 

Provide design and construction details of dewatering wells, including details of layouts, size, and depth. 

Provide range of pumping rates anticipated and estimate for anticipated dewatering system discharge rate in 
gallons per minute (gpm). Also submit estimates of drawdown vs. distance from the excavation for cases 
where dewatering systems are to be installed in soil without the use of impervious excavation support 
systems. The plan must identify the anticipated area influenced by the dewatering system and address 
impacts on adjacent existing and proposed structures. 

The groundwater control plan must also provide the following. 
 Means of real-time, constant measurement of pumped discharge from tunnels and shafts 
 Means of separately measuring, in real time, constant measurement of service water being pumped into 

the tunnels and shafts for Contractor’s operations 
 Location and size for berms, dikes, settling basins, sumps, and discharge items 
 Water quality baseline data and supplemental sampling plan (if necessary) 
 Means of measuring inflow to excavations 
 Means of monitoring drawdown levels for groundwater in the soil zone 
 Qualifications for persons or subcontractor responsible for the dewatering operation 
 Written permits from authorities where water will be disposed of 

3.1.3. Construction Contingency Plan. For each construction and retrieval shaft associated with each tunnel, 
submit a construction contingency plan specifying the methods and procedures to maintain excavation 
support system stability if the allowable movement of the adjacent ground and adjacent structures is 
exceeded as defined in Special Specification 5171. 

3.1.4. Utility Relocation Plan. For each construction and retrieval shaft associated with each tunnel, submit a plan 
for relocating utilities. 

3.1.5. As-Built Information. For each construction and retrieval shaft support system or systems to be left in 
place, if required, submit the following as-built information before backfilling and covering the excavation 
support system or systems.  
 Survey locations of the temporary excavation support system, including coordinates of the ends and 

points of change in direction  
 Type of the temporary excavation support system 
 Elevations of top and bottom of the excavation support systems left in place 

Sheeting and other permanent items left in place should be removed to a minimum depth of 6 ft. below the 
final ground surface before abandonment. 

3.2. Submittals During Construction. Submit the following during construction within the specified time. 

3.2.1. Discharge Rates. Submit measured discharge rates for each discharge point and an estimate of the 
discharge rate from each well and water source. Submit for each point and well when discharge is initiated, 
at changes in discharge rate greater than 50%, and weekly. Submittals must be made within 2 working days 
of such initiation, change, and taking of each reading. 
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3.2.2. Monitoring Data. Provide results from all monitoring information required by permits and herein, including, 
but not limited to: 
 Location and number for dewatering and recharge wells in operation;  
 Water levels in all dewatering wells, well points, monitoring wells, piezometers, and recharge wells; 
 Instantaneous flow and discharge rates; 
 Meter readings with total flow and discharge volumes; 
 Descriptions of problems with the dewatering system and any remedial actions implemented; and 
 Groundwater and surface water laboratory testing result. 

3.2.3. Measuring Equipment Data. Provide measuring equipment capable of continuously and accurately 
measuring tunnel inflows and outflows containing suspended solids, oil, grease, and other contaminants in 
increments of no more than 5 gpm. Submit peak flows and total flows continuously for tunnel water, shaft 
discharge points, tunnel service water, and service water introduced at other shaft locations. 

4. GROUND CONDITIONS 

The work must be performed through subsurface conditions that have been investigated for developing 
assumptions regarding the ground conditions. A GDR and GBR have been prepared based on this 
information. 

The primary objective of the GDR is to present results of geotechnical investigations conducted for the 
project in a factual manner. These results include descriptions of field and laboratory investigations 
performed and procedures used, background physiography, regional geology, and summaries of site 
subsurface conditions. 

The primary objectives of the GBR are to present the Engineer’s interpretation of subsurface conditions and 
ground behavior, to present the basis of geotechnical design, to describe how these conditions might affect 
construction, and to present the geotechnical “baseline” for design that will be the basis for bidding and 
resolution of potential differing site condition claims with respect to the occurrence of materially different 
ground and groundwater for the work. 

Perform all work in accordance with all applicable regulations and codes of federal, state, and local agencies. 
Comply with all applicable provisions of 29 CFR § 1926, Subpart S, by OSHA. 

Groundwater is expected in the shafts. Expected quantities of inflow are described in the GBR. 

Do not begin shaft construction until all necessary equipment and materials required to perform the work are 
onsite, of sufficient quantity, and in good working order, along with the required qualified personnel to 
perform the work in accordance with this Specification. 

5. SAFETY 

Method of construction must ensure the safety of the work; the project participants; the public; third parties; 
and adjacent property, whether public or private. All work must conform to the requirements of all federal, 
state, and local laws and regulations. The Contractor is solely and completely responsible for always 
maintaining safe work conditions at the site. 

Excavation safety must conform to Item 509S—Excavation Safety Systems, unless otherwise specified. 

6. EQUIPMENT AND MATERIALS 

6.1. General Requirements. Install each system in accordance with the construction methods detailed on the 
plans, and adhere to any guidelines set forth in the Austin Water Construction Standards. 
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Equipment must be capable of excavating ground material as described within the GBR and of being 
directionally controlled to the desired line and grade while minimizing overexcavation, overbreak, and loss of 
ground. 

Equipment and methods must satisfy the requirements of this Specification while preserving and protecting 
the strength of the ground material surrounding the shaft. 

Equipment must be capable of excavating the rock as described in the GBR. 

6.1.1. Structural Steel. Structural steel members, such as fabricated connections and accessories, steel W 
shapes, plate steel, and other structural steel, must conform to ASTM A572 or ASTM A36. 

6.1.2. Lagging. Lagging between soldier piles or ring beams must be timber, steel plate, or reinforced concrete. 

6.1.3. Timber Lagging. Timber lagging must be construction-grade and be any species that provides a minimum 
allowable bending stress of 1,100 psi. 

6.1.4. Sheet Piles. Steel sheet piling must be continuous interlocking made in accordance with ASTM A328 or 
ASTM A857, or from steel meeting ASTM A36 or ASTM A1011. 

6.1.5. Geotextile. Provide a nonwoven geotextile that provides separation, filtration, and retainment of the soils 
present and compatible with the construction shoring system or systems. The geotextile must have a 
minimum tensile strength of 225 lb. in accordance with ASTM D4632 and a minimum Mullen burst of 450 psi 
in accordance with ASTM D3786. 

7. INSTALLATION AND OPERATION REQUIREMENTS 

The method of excavating the shafts is the Contractor’s option and subject to review by the Engineer. 
Excavations must be made to the lines, grade, and dimensions shown on the drawings and as required for 
the type of construction to be used, and in such manner as to minimize any deformation or settlement of the 
ground near the shaft. The Contractor may, at their discretion, excavate to a greater dimension, the cost of 
additional excavation, concrete, reinforcement, supplemental materials, and work being at the Contractor’s 
expense. 

Contractor has the sole responsibility for the design, construction, maintenance, and backfilling of the shaft, 
as well as the shaft support system associated with this work. 

Contractor has the sole responsibility for maintenance and protection of existing utilities, structures, and 
facilities within the zone impacted by the shaft. 

Contractor has the sole responsibility for sizing the shaft within the construction limits specified and shown on 
the drawings. The size of the excavations must be adequate to construct all structures required and to gain 
access to tunneling operations for all materials, equipment, and personnel. 

Contractor must allow the Engineer and the owner access to the shafts, and to use the shafts to access 
tunnel operations. 

Shaft design and installation and all associated equipment selected by the Contractor must be compatible 
with the geologic conditions anticipated and described in the GBR and data provided in the GDR. 

Approximate construction limits at each shaft location are shown on the Contract drawings. Subject to the 
review of the Engineer, the Contractor must select shaft dimensions as required to conduct the work, based 
on space requirements for the equipment used, installation of components, handling of excavated material, 
methods of construction, and ancillary services, at no additional cost to the owner. 
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Furnish all labor, materials, and equipment to install shaft ground support for the shaft ground support type 
as determined by the Contractor. The Contractor’s methods of excavation must be compatible with the 
requirements for the initial shaft support, as indicated in the referenced Specification items or on the 
drawings. If the selected shaft ground support type fails to provide satisfactory performance within the 
encountered ground conditions, another support type must be provided. 

Furnish all material and labor to install and maintain pumps, piping, drains, and other facilities for the control, 
collection, and disposal of groundwater from inside the shaft excavation as described in Special 
Specification 5172, “Shaft Construction.” 

The Contractor is responsible for furnishing and installing all electrical equipment required to complete shaft 
construction activities. The Contractor must also furnish the electrical equipment for all auxiliary systems, 
which shall include, but not be limited to, transformers, panel boards, security lighting, grounding, power for 
vent fans, sump pumps, disconnect switches, voice communication equipment, and office trailers. 

Water control, including, but not limited to, grouting, surface drainage, water removal, and disposal, must be 
in accordance with Special Specification 5172. 

7.1. Removal of Support Systems. 

7.1.1. Removal. All shoring elements within 6 ft. of the ground surface, including soldier piles, wales, struts, 
lagging, and shoring, must be removed upon completion of the work. Shoring system components greater 
than 6 ft. below ground surface must be removed if practical, or if degradation or decay over time would 
result in damage to nearby facilities. Removal of the support system must be performed in a manner that will 
not disturb or harm adjacent construction or facilities and only after backfill has been fully compacted. All 
voids created by the removal of the construction shoring system or systems must be immediately filled with 
controlled density fill, lean concrete, or cement grout. The support system removed from the excavation will 
remain the property of the Contractor and must be removed from the site. 

7.1.2. Backfill and Foundation. Furnish, place, and compact backfill per project Specification. 

7.1.3. Submittals. Record locations, dimensions, and design of all shaft, pit, and excavation support elements 
remaining must be submitted to the Engineer. 

7.2. Groundwater Control Systems. The location of each element of the groundwater control system must be 
such that interference with existing structures and utilities, tunnel or shaft excavation, and construction 
activity is minimized. 

The design of the system must be such that no migration of fine material from outside the tunnel or shaft 
walls will occur. The Contractor must use properly designed well filters, filter fabrics, or other materials as 
required. 

The groundwater control system must be operated continuously 24 hr. per day, 7 days per week, until all 
facilities and structures affected by the water inflows have been satisfactorily constructed, including 
placement of fill materials. Backup pumps, piping, hoses, and power supply must always be present and 
usable during dewatering activities. 

When the tunnel and shaft groundwater control system does not meet the specified requirements, and 
therefore damages the excavation, in the Engineer’s opinion, the Contractor must supply all materials, labor, 
and equipment to perform all work required for restoration of the excavation to the satisfaction of the 
Engineer, at no cost to the owner. 
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8. GENERAL REQUIREMENTS  

If during excavation readings on instrumentation provided in accordance with Special Specification 5171 
indicate that deformations or settlement have exceeded the values specified, immediately take remedial 
steps to arrest movement in accordance with the pre-approved contingency plans. 

Contractor must promptly and continuously control water inflow and dispose of all water from any source that 
may accumulate in the shafts. This must include all necessary pumping, bailing, draining, and sedimentation 
accumulation before discharge. 

Materials encountered must be excavated regardless of the nature thereof. Excavated material must be 
removed and disposed of in accordance with Special Specification 5174.  

8.1. Air Quality. Perform excavation using equipment that will positively control dust, fumes, vapors, gases, 
fibers, fogs, mists, or other atmospheric impurities in accordance with safety requirements. 

Provide and monitor instruments for monitoring and testing the quality of the shaft atmosphere. 

The entire depth of the shafts is classified as Non-Gassy. Perform all work in accordance with all applicable 
regulations and codes of federal, state, and local agencies. Comply with all applicable provisions of 
29 CFR § 1926, Subpart S, by OSHA. 

8.2. Shaft Ventilation and Utilities. Provide shaft ventilation and utilities in accordance with 29 CFR § 1926, 
Subpart S, by OSHA. 

8.3. Instrumentation. Instrumentation, for monitoring deformation, settlement, and vibration, must be installed 
and monitored in accordance with Special Specification 5171. 

8.4. Cleaning of Shaft Surfaces. Wash down the shaft walls using high-pressure water spray to remove dust, 
fines, and mud, and to expose rock surfaces for examination and mapping as directed by the Engineer. 
Washing must be performed to within 1 ft. above the active shaft bottom. The Engineer will order additional 
washing, which the Contractor must perform promptly at no additional cost, if the initial washing fails to 
provide a clean surface or if additional mapping is required. 

8.5. Protection. Before beginning construction at any location for this project, adequately protect existing utilities 
and other existing facilities. Design and construct shoring system or systems to limit deformations that could 
damage adjacent utilities. The repair of or compensation for damage to existing facilities will be at no cost to 
the owner. If settlement or deflections of support indicate that the construction shoring system or systems 
require modification to prevent excessive movements, the Contractor must redesign and resubmit revised 
shop drawings and calculations at no additional cost to the owner. 

Shaft ground support system must extend at least 24 in. above grade at the worksite to prevent surface 
water runoff from entering the excavation, and to have the site graded to promote drainage away from the 
excavation. Additional railing must be provided or affixed to the shaft ground support system at least 48 in. 
above grade at the worksite. 

8.6. Excavation. Excavations must be to the dimensions as necessary to accomplish the work but in no case 
outside the construction limits as shown on the Contract drawings without specific approval by the owner and 
Engineer. Do not excavate deeper than the elevations required to perform the work. Excavations deeper than 
that required to perform the work must be backfilled with compacted material or lean concrete at no cost to 
the owner. 

8.7. Unsupported Height. The height of unsupported shaft sidewall span must not exceed 4 ft. in soils or 5 ft. in 
rock. No unsupported sidewall spans are allowed to exist for longer than 8 hr. 

8.8. Welding. All welding must conform to the applicable provisions of ANSI/AWS D 1.1. 
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8.9. Excavation Data Records and Reporting. The Contractor must keep full and complete records of all 
excavation data, including dates, excavated volumes, temporary and permanent stockpiles, disposed 
volumes, and disposal location. The fact that the Engineer may be present and keeping records does not 
relieve the Contractor from the requirement of keeping records as described herein. The Contractor must 
provide to the Engineer a copy of the daily reports and test data for each shift. 

9. DESIGN REQUIREMENTS 

The Contractor must design a support system compatible with the planned tunneling method and ground 
conditions as described in the GBR and GDR. 

A suitable breakout must be provided to serve as a seal and prevent slurry from entering the shaft. 

Where permeable soils are present in the overburden layers, provide suitable cutoff or dewatering to create 
stable ground conditions during installation of the shaft and tunnel construction. 

Contractor must design construction shoring system or systems and working slabs to withstand earth 
pressures, bottom heave, equipment loads, applicable traffic and construction loads, and other surcharge 
loads to allow safe construction of the tunnel without excessive movement or settlement of the ground, and 
to prevent damage to adjacent structures, streets, and utilities. Design construction shoring system or 
systems to be compatible with the ground conditions presented in the GBR and any subsequent 
investigations deemed necessary by the Contractor. 

Design each member or support element to support the maximum loads that can occur during construction 
with appropriate safety factors. 

Employ walers, struts, and beams for bracing and lateral support as required for excavation faces supported. 
Provide struts with intermediate vertical and horizontal supports as required to prevent buckling. Provide 
timber lagging, liner plate, or steel sheeting as required to retain soil between supports as necessary. 

Design a working slab for each excavation bottom to provide stable support for construction operations. 

Locate shaft excavation within construction limits provided on the Contract drawings. 

Design excavation support systems in accordance with all OSHA requirements. 

Review of the Contractor’s plans and methods of construction by the Engineer does not relieve the 
Contractor and their design consultants of the responsibility to provide and maintain an adequate support 
system achieving the specified requirements. 

Install support elements, bracing and shoring structural members, at locations and in method sequence and 
tolerances as excavation progresses. 

Install base working slab as soon as final depth and stable bottom conditions have been achieved. Construct 
seal slab capable of withstanding full piezometric pressure, either by pressure relief using underdrains, or in 
case of more permeable ground conditions, by structural reinforced slab. Construct seal slab in accordance 
with design as provided by Contractor’s licensed professional engineer to stabilize base of excavation. 

Design and construct shaft to appropriate factors of safety against yield, deformation, or instability as 
determined by Contractor’s licensed professional engineer. Shaft must be designed for full hydrostatic head 
unless positive means of external dewatering are used, or weep holes are integrated into the design of the 
structure. If weep holes are used, the structure must be designed to withstand seepage forces. 

Special framing, bracing, or shoring required around tunnel break-in and break-out locations, or other 
penetrations, must be in place before any bracing or shoring at penetration is cut or removed. 
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9.1. Utility Coordination. Utilities present in the vicinity of the shaft excavation must be preserved and service 
continued without interruption.  

Locate and size shaft excavation to minimize conflicts with utilities. 

Location of utilities shown is approximate. In the field, locate each utility potentially impacted by the work to 
verify location before beginning design and underground construction at each location. 

Coordinate with each utility agency as necessary before relocation, hanging, or upgrade of utilities in the 
vicinity of shaft excavation. 

10. COMPLETION REQUIREMENTS  

All elements of the groundwater control for shafts and tunnel must be removed from the site following 
completion of tunnel construction and pipe installation, unless they are integral to permanent groundwater 
control system, and upon approval. 

11. MEASUREMENT AND PAYMENT 

The work performed and materials furnished in accordance with this Special Specification will be paid for at 
the unit price bid per vertical foot basis for “Shaft Construction.” This price is full compensation for the work 
performed, materials furnished, equipment, labor, tools, and incidentals. 
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Special Specification 5175 
Wire Fence (Special) 
1. DESCRIPTION 

Furnish, construct, and install anti-climb welded wire fence in conformance with the details shown on the 
plans and as directed. 

2. MATERIALS 

Provide new materials conforming to the pertinent requirements of the following Items. 
 Item 421, “Hydraulic Cement Concrete” 
 Item 441, “Steel Structures” 
 Item 442, “Metal for Structures” 
 Item 446, “Field Cleaning and Painting Steel” 
 Item 447, “Structural Bolting” 
 Item 448, “Structural Field Welding” 

2.1. Steel Posts. Provide posts of galvanized steel tube, ASTM A513/A787, G60 coating class, 3 in. × 3 in., 11 
gauge, with welded plate post caps, specified for anti-climb wire fence system meeting ASTM A36. All steel 
members must be shop-prepared, primed, and painted with a custom fluoroethylene vinyl ether (FEVE) resin 
fluoropolymer coating system. Color: black. 

2.2. Steel Wire Mesh. Provide 118-in. high, 8-gauge, Class 1 zinc-coated (galvanized) carbon steel welded wire 
flat fence panels, ASTM A641/A641M, with 1/2-in. × 3-in. openings, 70,000-psi–90,000-psi wire-breaking 
load, 110-mph wind load rating, and 1,050-lb. weld shear strength, shop prepared, primed, and painted with 
a custom FEVE resin fluoropolymer coating system. Color: black. 

2.3. Manufacturer. Provide basis of design (BOD) wire fence (special) product with the salient characteristics 
indicated or accepted equal product. BOD wire fence (special) is the Forte high-security, anti-climb fencing 
system by Designmaster Fencing, 8411 Irvington Blvd., Suite B, Houston, TX 77022, 
www.designmasterfence.com. 

3. SUBMITTALS AND SHOP DRAWINGS 

Provide the following. 
 Product data for components and accessories. 
 Shop drawings showing layout, dimensions, spacing of components, and anchorage and installation 

details. Include details for steel fabrication, including structural field welding, finishing, and fastening. 
 Provide 8-in. × 10-in. minimum-size sample of fence panel illustrating design, fabrication workmanship, 

and selected color coating. 

4. CONSTRUCTION 

Erect wire fence to the lines and grades shown on the plans. The overall height of the fence when erected is 
the height above the grade as shown. 

Before fabrication, field-verify required dimensions. Install fencing in accordance with manufacturer’s 
installation instructions and approved shop drawings. 
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Install fence posts plumb and level by setting the post plates over threaded rods embedded in concrete curb 
and grouting gaps solid. Temporarily brace fence posts as required until the grout is set. Do not install bent, 
bowed, or otherwise damaged panels. Remove damaged components from the site and replace. Secure 
fence panels with tamperproof stainless steel bolts to fence posts after the posts have been anchored. 
Touch-up damaged finish with paint supplied by the manufacturer and matching the original coating. 

4.1. Grounding to Earth. Electrically ground and bond the perimeter systems in accordance with the NEC and 
the NESC, and as specified herein. 

Ground fences crossing power lines of 600V or more at or near the point of crossing and at distances up to 
150 ft. maximum on each side of the crossing. 

Provide grounding electrodes consisting of minimum 3/4-in. diameter × 10-ft. long copper clad rods, driven 
into the earth until the top is 12 in. below grade. Attach a No. 2 AWG bare stranded copper conductor by 
exothermically welding to the ground rods, and extend underground in the immediate vicinity of the fence 
post. 

Secure the grounding conductor to the post with 5/16-in. self-tapping galvanized or stainless steel bolts and 
approved copper compression terminal ends or clamps. 

After completing the grounding connections, perform a ground resistance test in the presence of the 
Department’s representative. The maximum allowable ground resistance is 25 ohms under normal dry 
conditions. 

Where resistance requirements cannot be attained, install additional rods no closer than 6 ft. on center. 
Install a maximum of two additional rods at each location. 

5. MEASUREMENT 

Wire fence (special) will be measured by the foot of 118-in. high fence. 

This is a plans quantity measurement Item. The quantity to be paid is the quantity shown in the proposal, 
unless modified by Article 9.2., “Plans Quantity Measurement.” Additional measurements or calculations will 
be made if adjustments of quantities are required. 

6. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Wire Fence (Special).” This price is full compensation 
for fabricating, shipping, handling, and installing painted galvanized carbon steel fence mesh panels, posts, 
fasteners, grounding system, and other components; for mounting and anchoring of fence posts; for repairs 
to painted surfaces; and for furnishing labor, tools, equipment, and incidentals. 
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Special Specification 5177 
Recreation Equipment 
1. DESCRIPTION 

Furnish and install custom recreation equipment as shown on the plans and as indicated. Recreation 
equipment is identified on plans as step climbing wall unit assembly and comprises inclined and horizontal 
steps, climbing rope, and climbing holds with anchoring embedded in mechanically stabilized earth (MSE) 
wall panels as shown on plans. 

2. MATERIALS  
Furnish materials and use construction methods in accordance with the plans. Provide shop drawings of 
recreation equipment assemblies and anchoring to and within MSE wall panels as indicated on drawings for 
review and approval before initiating purchase of materials and fabrication.  

3. CONSTRUCTION  
Use construction methods in accordance with the plans and install products per manufacturer 
recommendations.   

4. MEASUREMENT 
Step climbing wall unit assembly will be measured by the each installed. 

5. PAYMENT 
The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Step Climbing Wall Unit Assembly.” Each price is full 
compensation for furnishing all shop drawings, materials, equipment, labor, and incidentals. 
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Special Specification 5178 
Rubberized Surfacing 
1. DESCRIPTION 

Rubberized surfacing must include a colorful surface layer, a resilient-impact attenuation base layer, washed 
and compacted drainage stone, a piped underdrain system, and a geotextile separation fabric layer as 
indicated. 

2. MATERIALS  

Furnish materials and use construction methods in accordance with the plans. 

2.1. Rubberized Surface. Furnish and install a poured-in-place rubberized play surface system surrounded by 
reinforced concrete perimeter curb as indicated. Rubberized surface must be designed and tested to provide 
impact attenuation for a minimum 6-ft. critical fall height in compliance with ASTM F1292, “Standard 
Specification for Impact Attenuation of Surface Systems Under and Around Playground Equipment.” 
Poured-in-place surface slopes and cross-slopes must not exceed 2% in any direction, and surface must be 
fully compliant with the Americans with Disabilities Act and ASTM 1951, “Standard Specification for 
Determination of Accessibility of Surface Systems Under and Around Playground Equipment.” Rubberized 
surface requirements are as follows. 
 Primer. Urethane. 
 Resilient Base. 100% recycled shredded styrene butadiene rubber. Rubber bonded with polyurethane 

adhesive, placed over compacted washed aggregate base. Mix proportions by weight: 14% urethane 
and 86% rubber granules. 

 Top Surface. Blend of virgin Ethylene Propylene Diene Monomer rubber or TPV granule and aliphatic 
urethane binder. Mix proportions by weight: 18% urethane and 82% rubber granules. 

 Thickness. 1/2 in. minimum. 
 Color. 50/50 mix of blue-colored granules and black-colored granules. 
 Finish. Granular colored top surface must be smooth and consistent in feel and appearance, with no 

visible joints and granules evenly distributed, with no gaps, no tears, no rough areas, and no loose 
granules. Rubberized surface must be evenly consolidated, with no voids, holes, gaps, or soft spots 
where a shoe heal could sink in more than 1-1/2 in. 

 Resilient Depth. As required to achieve 6-ft. Critical Fall Height impact attenuation as defined in 
ASTM F1292. Top wearing layer surface elevation must meet flush with top of surrounding perimeter 
curb and shared-use path pavement. 

 Shock Attenuation. Compliant with ASTM 1292, Gmax must be less than 200. Head injury criteria test 
must be less than 1,000. Test rubberized surfacing for compliance after installation. Provide testing 
report to Engineer for review and approval. Remove and replace entire resilient surfacing with compliant 
rubberized surfacing if tests reveal noncompliance. 

 Certification. Provide International Play Equipment Manufacturers Association certification of 
ASTM F1292 Critical Fall Height at thickness specified. 

 Surface Installation Conditions. Install rubberized surface when minimum ambient temperature is 
60°F and rising and maximum ambient temperature is 90°F and falling. Do not install if wind speed 
exceeds 10 mph or in steady or heavy rain. 
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2.2. Geotextile Separation Fabric. Geotextile separation fabric must meet DMS-6200, “Filter Fabric,” Type 1, 
nonwoven polypropylene sheet, 1-ft. minimum overlap edges. Must be laid flat with no wrinkles. 

2.3. Aggregate Base. Aggregate base must be washed Department drainage aggregate, with gradation per 
Item 423, Table 3, and in accordance with Tex-110-E. Field density must be in accordance with Tex-115-E. 

3. CONSTRUCTION  

3.1. General. Use construction methods in accordance with the plans, and install products per manufacturer 
recommendations.  

3.2. Rubberized-Surfacing Installation. Do not proceed with playground-surfacing installation until all applicable 
site work, including substrate preparation, concrete perimeter curb, and step climbing wall equipment 
installation, has been completed. Installation requirements are as follows. 
 Resilient Base Installation. Using screeds and hand trowels, install the resilient base at a consistent 

density of 29 lb., 1 oz., per cubic foot (466 kg per cubic meter) to the specified thickness. 
 Resilient Base Curing. Allow resilient base to cure for enough time so indentations from applicator foot 

traffic or equipment are not left in the base. Do not allow foot traffic on or use of the base surface until it 
is cured enough. 

 Resilient Base Primer Application. Using a brush or short-nap roller, apply primer to the base 
perimeter and any adjacent vertical barriers, such as playground equipment support legs, curbs, or 
slabs that will contact the surfacing system, at 300 sq. ft. per gallon (7.5 m2 per liter).  

3.3. Top Surface Installation. Confirm base surface slopes are compliant, with less than 2% slope and 
cross-slope in all directions. Using a hand trowel, install top surface at a consistent density of 58 lb., 9 oz., 
per cubic foot (938 kg per cubic meter) to a nominal thickness of 1/2 in. (12.7 mm). Check and adjust surface 
slopes using a calibrated 2-ft. digital level as surface finishing proceeds. 

Allow top surface to cure for at least 48 hr.  

At the end of the minimum curing period, verify that the top surface is dry and firm enough to allow foot traffic 
and use without damage to the surface.  

Do not allow foot traffic or use of the surface until it is cured enough. 

4. MEASUREMENT 

Rubberized surfacing will be measured by square foot installed and tested to be compliant with impact 
attenuation requirements. 

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Rubberized Surfacing.” This price is full compensation 
for furnishing all shop drawings, materials, equipment, labor, testing, and incidentals. 

 

https://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/6000_series/pdfs/6200.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
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Special Specification 5188 
Applied Film Wall Mural 
1. DESCRIPTION 

Furnish and install non-polyvinyl chloride (PVC) graphic mural wall wrap film material onto vertical concrete 
walls as shown on the plans. Graphic art images must be provided at resolution required to create each 
graphic mural film application. 

2. MATERIALS  

Furnish materials and use construction installation methods in accordance with manufacturer 
recommendations and as shown on the plans. Provide scaled shop drawings of the graphic images and the 
graphic images as placed on wall elevation drawings for review and approval before initiating purchase of 
materials and fabrication. Graphic images and wall elevation drawings must be provided to Contractor for 
shop drawing creation. 

2.1 Basis of Design (BOD). Provide BOD print wrap film product with the salient characteristics or accepted 
equal product. BOD product is Envision Print Wrap Film by 3M Corporation. 
 Film Type. Non-PVC for exterior concrete wall applications. Digital printing. Opaque. Meets 

ASTM D4956 07 for Type 1 sheeting, NFPA, NFPA 101. Resistant to water, soil, ultraviolet light, and 
graffiti. 

 Film Thickness. 2 mils. 
 Adhesive. Must allow air release and slide-ability during installation. BOD product is Comply and 

Controltac by 3M Corporation. 
 Application Temperature. 60.8°F minimum. 
 Service Temperatures. 224.6°F maximum, -76°F minimum. 
 Surface Finish. Luster. 
 Graphic Protection. Per manufacturer recommendations per product. BOD products 8548G, 8549L, 

and 8550M by 3M Corporation. 

3. CONSTRUCTION  

Use construction methods in accordance with manufacturer recommendations and as shown on the plans.   

4. MEASUREMENT 

This Item will be measured by the square foot installed.  

5. PAYMENT 
The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Applied Film Wall Mural.” This price is full 
compensation for furnishing all shop drawings, materials, equipment, labor, and incidentals. 
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Special Specification 6001 

Portable Changeable Message Sign 

1. DESCRIPTION 

Furnish, operate, and maintain portable trailer mounted changeable message sign (PCMS) units. 

2. MATERIALS 

Furnish new or used material in accordance with the requirements of this Item and the details shown on the 
plans. Provide a self-contained PCMS unit with the following: 

 Sign controller 

 Changeable Message Sign 

 Trailer 

 Power source 

Paint the exterior surfaces of the power supply housing, supports, trailer, and sign with Federal Orange 
No. 22246 or Federal Yellow No. 13538 of Federal Standard 595C, except paint the sign face assembly flat 
black. 

2.1. Sign Controller. Provide a controller with permanent storage of a minimum of 75 pre-programmed 
messages. Provide an external input device for random programming and storage of a minimum of 
75 additional messages. Provide a controller capable of displaying up to 3 messages sequentially. Provide a 
controller with adjustable display rates. Enclose sign controller equipment in a lockable enclosure. 

2.2. Changeable Message Sign. Provide a sign capable of being elevated to at least 7 ft. above the roadway 
surface from the bottom of the sign. Provide a sign capable of being rotated 360° and secured against 
movement in any position. 

Provide a sign with 3 separate lines of text and 8 characters per line minimum. Provide a minimum 18 in. 
character height. Provide a 5 × 7 character pixel matrix. Provide a message legibility distance of 600 ft. for 
nighttime conditions and 800 ft. for normal daylight conditions. Provide for manual and automatic dimming 
light sources. 

The following are descriptions for 3 screen types of PCMS: 

 Character Modular Matrix. This screen type comprises of character blocks. 

 Continuous Line Matrix. This screen type uses proportionally spaced fonts for each line of text. 

 Full Matrix. This screen type uses proportionally spaced fonts, varies the height of characters, and 

displays simple graphics on the entire sign. 

2.3. Trailer. Provide a 2 wheel trailer with square top fenders, 4 leveling jacks, and trailer lights. Do not exceed 
an overall trailer width of 96 in. Shock mount the electronics and sign assembly. 

2.4. Power Source. Provide a diesel generator, solar powered power source, or both. Provide a backup power 
source as necessary. 

2.5. Cellular Telephone. When shown on the plans, provide a cellular telephone connection to communicate 
with the PCMS unit remotely.  
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3. CONSTRUCTION 

Place or relocate PCMS units as shown on the plans or as directed. The plans will show the number of 
PCMS units needed, for how many days, and for which construction phases. 

Maintain the PCMS units in good working condition. Repair damaged or malfunctioning PCMS units as soon 
as possible. PCMS units will remain the property of the Contractor. 

4. MEASUREMENT 

This Item will be measured by each PCMS or by the day used. All PCMS units must be set up on a work 
area and operational before a calendar day can be considered measurable. When measurement by the day 
is specified, a day will be measured for each PCMS set up and operational on the worksite. 

5. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Portable Changeable Message Sign.” This price is full 
compensation for PCMS units; set up; relocating; removing; replacement parts; batteries (when required); 
fuel, oil, and oil filters (when required); cellular telephone charges (when required); software; and equipment, 
materials, tools, labor, and incidentals. 
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Special Specification 6005 

Testing, Training, Documentation, Final Acceptance, 
and Warranty 

1. DESCRIPTION 

Perform or furnish testing, training, documentation, final acceptance, and warranty on the applicable 
equipment or systems. 

2. TESTING 

Unless otherwise shown on the plans, perform the following tests on the applicable equipment or systems. 

2.1. Test Procedures Documentation. Provide 5 copies of the test procedures and blank data forms 60 days 
prior to testing for each test required on this project. Include the sequence of the tests in the procedures. The 
Engineer will approve test procedures prior to submission of equipment for tests. Conduct all tests in 
accordance with the approved test procedures. 

Record test data on the data forms, as well as quantitative results. Ensure the data forms are signed by an 
authorized representative (company official) of the equipment manufacturer. Submit 1 copy of the completed 
and signed data forms for acceptance or rejection of the test or equipment. 

2.2. Design Approval Test. Conduct a Design Approval Test on randomly selected units from the prototype 
design manufacturing run. If only 1 design prototype is manufactured, perform this test on that unit. If 
supplying multiple types of the equipment, provide and test a sample of each type.  

Certification from an independent testing laboratory of a successfully completed Design Approval Test is 
acceptable. Ensure that the testing by this laboratory is performed in accordance with the requirements of 
this specification. Failure of independent tests to comply with the requirements of this specification will be 
grounds for rejection of any certification. 

Notify the Engineer 10 working days before conducting this testing. The Department may witness all the 
tests. Perform the following tests: 

2.2.1. Power Service Transients. The equipment must meet the performance requirements, specified in the 
parent specification, when subjected to the power service transients as specified in Section 2.2.7.2, 
“Transient Tests (Power Service)” of the NEMA TS 2 standard, latest edition. 

2.2.2. Temperature and Condensation. The equipment must meet the performance requirements, specified in the 
parent specification, when subjected to the following conditions in the order specified below: 

 Stabilize the equipment at -30°F and test as specified in Sections 2.2.7.3., “Low-Temperature Low-

Voltage Tests” and 2.2.7.4., “Low-Temperature High-Voltage Tests” of the NEMA TS 2 standard, latest 

edition. 

 Allow the equipment to warm up to room temperature in an atmosphere having relative humidity of at 

least 40%. Operate the equipment for 2 hr., while wet, without degradation or failure. 

 Stabilize the equipment at 165°F and test as specified in Sections 2.2.7.5., “High-Temperature High 

Voltage Tests” and 2.2.7.6, “High-Temperature Low-Voltage Tests” of the NEMA TS 2 standard, latest 

edition. 
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2.2.3. Relative Humidity. The equipment must meet the performance requirements, specified in the parent 
specification, within 30 min. of being subjected to a temperature of 165°F and a relative humidity of 18% for 
48 hr. 

2.2.4. Vibration. The equipment must show no degradation of mechanical structure, soldered components, or plug-
in components and must operate in accordance with the manufacturer's equipment specifications after being 
subjected to the vibration tests as described in Section 2.2.8, “Vibration Test,” of the NEMA TS 2 standard, 
latest edition. 

2.2.5. Power Interruption. The equipment must meet the performance requirements, specified in the parent 
specification, when subjected to nominal input voltage variations as specified in Section 2.2.10, “Power 
Interruption Test,” of the NEMA TS 2 standard, latest edition. 

2.3. Demonstration Test. Conduct a Demonstration Test on applicable equipment at an approved Contractor 
facility. Notify the Engineer 10 working days before conducting this testing. The Department may witness all 
the tests. Perform the following tests: 

2.3.1. Examination of Product. Examine each unit carefully to verify that the materials, design, construction, 
markings and workmanship comply with the requirements of the parent specification. 

2.3.2. Continuity Tests. Check the wiring to determine conformance with the requirements of the appropriate 
paragraphs in the parent specification. 

2.3.3. Operational Test. Operate each unit for at least 15 min. to permit equipment temperature stabilization and 
an adequate number of performance characteristics to ensure compliance with the requirements of the 
parent specification. 

2.4. Stand-Alone Tests. Conduct a Stand-Alone Test for each unit after installation. The test must exercise all 
stand-alone (non-network) functional operations. Notify the Engineer 5 working days before conducting this 
test. The Department may witness all the tests.  

2.5. System Integration Test. Conduct a System Integration Test on the complete functional system. 
Demonstrate all control and monitor functions for each system component for 72 hr. Supply 2 copies of the 
System Operations manual before the System Integration Test. Notify the Engineer 10 working days before 
conducting this testing. The Department may witness all the tests.  

2.6. Final Acceptance Test. Conduct a Final Acceptance Test on the complete functional system. Demonstrate 
all control, monitor, and communication requirements for 90 days. The Engineer will furnish a Letter of 
Approval stating the first day of the Final Acceptance Test. The completion of the Final Acceptance Test 
occurs when system downtime due to mechanical, electrical, or other malfunctions to equipment furnished or 
installed does not exceed 72 hr. and any individual points of failure identified during the test period have 
operated free of defects as required in Section 2.7.5., “Consequences of Final Acceptance Test Failure.” 

2.7. Consequences of Test Failure. If a unit fails a test, submit a report describing the nature of the failure and 
the actions taken to remedy the situation prior to modification or replacement of the unit. If a unit requires 
modification, correct the fault and then repeat the test until successfully completed. Correct minor 
discrepancies within 30 days of written notice to the Engineer. If a unit requires replacement, provide a new 
unit and then repeat the test until successfully completed. Major discrepancies that will substantially delay 
receipt and acceptance of the unit will be sufficient cause for rejection of the unit. 

If a failure pattern develops in similar units within the system, implement corrective measures, including 
modification or replacement of units, to all similar units within the system as directed. Perform the corrective 
measures without additional cost or extension of the contract period. 

2.7.1. Consequences of Design Approval Test Failure. If the equipment fails the Design Approval Test, correct 
the fault and then repeat the Design Approval Test until successfully completed. 
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2.7.2. Consequences of Demonstration Test Failure. If the equipment fails the Demonstration Test, correct the 
fault and then repeat the Demonstration Test until successfully completed.  

2.7.3. Consequences of Stand-Alone Test Failure. If the equipment fails the Stand-Alone Test, correct the fault 
and then repeat the Demonstration Test until successfully completed.  

2.7.4. Consequence of System Integration Test Failure. If the equipment fails the System Integration Test, 
correct the fault and then repeat the Systems Integration Test until successfully completed.  

2.7.5. Consequences of Final Acceptance Test Failure. If a defect within the system is detected during the Final 
Acceptance Test, document and correct the source of failure. Once corrective measures are taken, monitor 
the point of failure until a consecutive 30 day period free of defects is achieved. 

If after completion of the initial test period, the system downtime exceeds 72 hr. or individual points of failure 
have not operated for 30 consecutive days free of defects, extend the test period by an amount of time equal 
to the greater of the downtime in excess of 72 hr. or the number of days required to complete the 
performance requirement of the individual point of failure. 

3. TRAINING 

When required on the plans, provide a minimum of 24 hr. of instruction to 10 designated personnel in the 
operation and maintenance procedures of equipment or systems installed. Provide the training during 
installation, testing, and integration. Provide the training through practical demonstrations, seminars, and 
other related technical procedures. 

Furnish a training session agenda, a complete set of training material (manuals and schematics), and the 
names and qualifications of proposed instructors for approval 60 days before the training. Provide a training 
location. Provide 1 copy of the course material for each person. Provide training in the following areas of 
interest and as shown on the plans: 

 The “Hands-on” operation for each type of equipment. 

 Explanation of all system commands, their function and usage. 

 Required preventative maintenance procedures. 

 All equipment servicing procedures. 

 System “troubleshooting”/problem identification procedures. 

4. DOCUMENTATION 

Provide “as-built” documentation for the entire system and all of its individual components. Supply one (1) 11 
in. x 17 in. reproducible copy of the wiring diagrams. Supply three (3) copies of the following in a manual for 
each equipment component: 

 Complete and accurate schematic diagrams. 

 Complete and accurate cabinet, enclosure, and building wiring diagrams. 

 Complete installation procedures. 

 Complete performance specifications (functional, electrical, mechanical and environmental) on the unit. 

 Complete parts list including names of vendors for parts not identified by universal part numbers such 

as JEDEC, RETMA, or EIA. 

 Pictorial of component layout on circuit board. 

 Complete maintenance and trouble-shooting procedures. 

 Complete stage-by-stage explanation of circuit theory and operation. 

 Complete and detailed system operations manuals. 

Furnish additional information as shown on the plans. 
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5. FINAL ACCEPTANCE 

Final acceptance is made when all work is complete, the system has successfully completed all test 
requirements, and the Engineer, in writing, accepts all work for the work locations in the Contract in 
accordance with Article 5.12., “Final Acceptance.” Final acceptance relieves the Contractor from further 
Contract responsibilities.  

6. WARRANTY 

Guarantee equipment furnished and installed to perform according to the manufacturer’s published 
specifications. Warrant equipment against defects or failure in design, materials, and workmanship in 
accordance with the manufacturer’s standard warranty. Supply equipment with no less than 95% of the 
manufacturer’s warranty remaining on the date that equipment invoices are submitted for final payment. Any 
equipment with less than 95% warranty remaining will be rejected. 

The Contractor will warrant or guarantee all such electronic, electrical, and mechanical equipment, materials, 
technical data, and products furnished and installed for a period of 1 yr. after final acceptance of the project 
by the Department. The Contractor’s warranty or guarantee must provide for the “on-site” repair or 
replacement, at the Contractor’s option, within 2 working days and at no cost to the Department. 

Once the Contractor’s warranty or guarantee expires, assign to the Department any manufacturer’s standard 
warranty or guarantee coverage still remaining on all such electronic, electrical, and mechanical equipment, 
materials, technical data, and products furnished for and installed on the project. Repair or replace defective 
equipment, at the manufacturer’s option, at no cost to the Department. 

7. MEASUREMENT AND PAYMENT 

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or 
paid for directly but will be considered subsidiary to bid items of the Contract. 
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Special Specification 6006 

Electronic Components 

1. DESCRIPTION 

Use electronic components to manufacture electronic equipment. 

2. MATERIALS AND CONSTRUCTION METHODS 

Use electronic components that comply with Electronic Industries Association (EIA) and Joint Electronic 
Device Engineering Council (JEDEC) Specifications. Provide industry standard electronic components 
available from several manufacturers. When special monolithic integrated circuits are necessary for cost-
effective designs, waiving the multi-source requirements will be as directed. 

Design the electronic circuitry to ensure an adjustment range from normal adjustment settings of variable 
components. Provide a range of adjustment to compensate for composite variations in the associated 
circuitry due to changes in part values during the normal or specified life of the device. Ensure the range of 
adjustment can compensate for variations in replacement parts within the specified tolerances. Unless 
otherwise shown on the plans, design the components to be under operating conditions 24 hr. a day for 
10 yr. Derate electronic components by 20% with regard to ambient temperature, applied voltage, and power 
dissipation. 

On electronic components weighing more than 2 oz., use supports other than the component’s pins or 
electrical connectors. Solder electronic components of 2 or more leads in place. Mark the circuit reference 
symbol next to the component. 

Meet the above requirements and satisfy the following specific requirements for the different components: 

2.1. Capacitors. Provide industrial grade capacitors. Insulate the capacitors. Mark capacitors with their 
capacitance value, working voltage, and polarity. 

Provide capacitor encasements resistant to cracking, peeling, and discoloration due to humidity and changes 
in temperature. Provide electrolytic capacitors capable of operating at least 185°F. Do not use electrolytic 
capacitors of less than 1.0 microfarad. 

Use a clamp or fastener to support a capacitor to avoid damage by shock or vibration. Use a capacitor with a 
specific ripple or AC voltage rating, if possibly subjected to a ripple voltage in excess of 10% of the actual DC 
voltage across the capacitor. Use an aluminum electrolytic capacitor only when continually energized. 

2.2. Diodes. If low forward drop is required in logic circuit applications, furnish justification for use of Germanium 
diodes prior to incorporation in the design. Mark diodes with the JEDEC part number, using an industry 
approved color code or clearly legible printing. Indicate the diode polarity on the diode case by the use of the 
diode symbol, by the 360° band on the cathode end, or by the shape of case. 

2.3. Indicators. Use solid-state (LED) indicators with a useful life at least 25,000 hr. 

2.4. Integrated Circuits. Print the manufacturer's part number and any information required to install the 
integrated circuit assembly upon the package. Test integrated circuits with at least 1 test from each group 
below: 
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2.4.1. Group 1: 

 Stabilization Bake 

 Temperature Cycling 

 Power Burn-in 

2.4.2. Group 2: 

 Functional test with the device at the manufacturer's maximum specified temperature 

 Static and dynamic test per manufacturer's data sheet 

2.5. Potentiometers and Rheostats. Use industrial grade potentiometers. Use potentiometers with a power 
rating at least 100% greater than the maximum power requirements of the circuit. 

2.6. Printed Circuit Boards. 

2.6.1. Design, Fabrication and Mounting. Use NEMA Grade G-10 glass epoxy or equivalent for printed circuit 
boards (refer to NEMA Publications No. L1 1-1982, Industrial Laminated Thermosetting Products). Provide a 
nominal thickness of 1/32 in. for circuit boards not exceeding 2 in. in any dimension. Provide a nominal 
thickness of 1/16 in. for circuit boards exceeding 2 in. in any dimension. 

Coat the printed circuit board assembly with a protective coating to combat mildew, moisture, and fungus. 
Plate the through holes that carry electrical connections from one side of the board to the other. Use 1 oz. 
per square foot of copper to plate through holes. Use non-corrosive material for electrical mating surfaces. 

Design and fabricate printed circuit boards and the mounting of parts and assemblies in accordance with 
MIL-STD-275 (latest revision) except as follows: 

 Mount semiconductor devices on spacers or transipads if the device dissipates more than 250 mW or if 

the case temperature will rise 20°F above ambient. 

 Remove residual flux from the printed circuit board. 

 Provide a resistance between any 2 isolated, independent conductor paths of at least 100 megohms 

when a 500 VDC potential is applied. 

Mark operating circuit components mounted on the circuit boards. Reference the identifying characters to 
their respective components in the schematic diagram and in the parts list. 

2.6.2. Soldering. Hand solder in accordance with MIL-STD-55110. Use of automatic flow soldering is acceptable. 

2.7. Relays. Install diodes across the coils for transient suppression in DC relays. Provide replaceable relays that 
do not require special tools for replacement. 

2.8. Resistors. Use fixed composition insulated resistors in accordance with the performance requirements of 
MIL-R-11. Provide industrial grade resistors with a 15-yr. design life. Mark with their resistance value, using 
EIA color codes or industry approved marking technique. 

Use resistors with a 10% tolerance or better and a resistance variation of no more than 5% over the 
temperature range 0°F to 165°F. Do not use resistors with a power rating greater than 2 W unless special 
ventilation or heat sinking is provided. Insulate these resistors from the printed circuit board. 

2.9. Transistors. Use JEDEC registered transistors. Mark the JEDEC part number on the case. Designate the 
emitter or collector by use of an industry approved marking technique. 

2.10. Transformers. Mark transformers with the manufacturer's part number on the case or frame, using a Radio-
Electronics-Television Manufacturers Association (RETMA) color code or numbered in a manner to facilitate 
proper installation. 
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2.11. Switches. Derate switch contacts 50% from their maximum current ratings. 

3. MEASUREMENT AND PAYMENT 

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or 
paid for directly, but will be subsidiary to the bid items of the Contract. 
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Special Specification 6007 

Intelligent Transportation System (ITS) Fiber Optic 
Cable 

1. DESCRIPTION 

Furnish, install, relocate and remove  Intelligent Transportation System (ITS) fiber optic cable, fiber patch 
panels and splice enclosures as shown on the plans.  

2. MATERIALS 

2.1. General Requirements. Provide, assemble, fabricate and install materials that are new, corrosion resistant, 
and in accordance with the details shown on the plans and in these Specifications.  

Furnish, install, splice, and test all new fiber optic cable. Provide all splicing kits, fiber optic cable caps, 
connectors, moisture or water sealants, terminators, splice trays, fiber optic jumpers, pig tails, fiber patch 
panels, fiber interconnect housing, and accessories necessary to complete the fiber optic network. Provide 
all equipment necessary for installation, splicing, and testing. 

2.2. Cable Requirements. Furnish all-dielectric, dry-filled, gel-free, loose tube fiber optic cable, with low water 
peak, suitable for underground conduit environments or aerial applications.  

Furnish self-supporting, all-dielectric, dry-filled, gel-free, loose tube fiber optic cable, with low water peak 
suitable for aerial applications when not lashing to strand cable.  

All fiber optic cable furnished must have a design life of 20 yr. when installed to the manufacturer’s 
specifications.  

Splice fiber optic cables in ground boxes, field cabinets, or buildings. Terminate fiber optic cables in field 
cabinets and buildings that comply with the details shown on the plans and in this Specification. 

Provide all fiber optic cable from the same manufacturer and the manufacturer is International Organization 
for Standardization (ISO) 9001 certified. Ensure the cables meet or exceed United States Department of 
Agriculture Rural Utilities Service (RUS) CFR 1755.900, American National Standards Institute/Insulated 
Cable Engineers Association (ANSI/ICEA) S-87-640, and Telecommunications Industry 
Association/Electronic Industries Alliance (TIA/EIA)-492-CAAB standard. 

2.3. Optical Requirements. 

2.3.1. Optical Fiber. Provide ITU G.652 single mode fiber optic cable with a core diameter of 8.3 ± 0.7 microns 
and a cladding diameter of 125 ± 0.7 microns. Provide optical fiber made of glass consisting of a silica core 
surrounded by concentric silica cladding, free of imperfections and inclusions. 

2.3.2. Core/Clad Concentricity. Provide an offset between the center of the core and cladding less than 
0.5 microns. 

2.3.3. Mode Field Diameter. Provide single mode fiber optic cable with the effective area or Mode Field Diameter 
of the fiber must be 9.2 ± 0.4 µm at 1310 nm and 10.5 ± 1.0 µm at 1550 nm. 

2.3.4. Primary Coating. Provide fiber with a coating diameter of 250 ± 15 microns. 
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2.3.5. Attenuation. Provide single mode fiber optic cable with nominal attenuation of 0.35 dB/km maximum at a 
wavelength of 1310 nm and nominal attenuation of 0.25 dB/km maximum at a wavelength of 1550 nm.  

Attenuation at water peak must be less than 0.35 dB/km at 1383 nm. 

2.3.6. Bandwidth and Dispersion. Provide single mode fiber optic cable with a maximum dispersion of: 

 3.2 ps/nm-km at a wavelength of 1310 nm, and 

 18 ps/nm-km at a wavelength of 1550 nm. 

Zero dispersion wavelength must be between 1300 nm and 1324 nm and the zero dispersion slope at the 
zero dispersion wavelength must be less than 0.092 ps/(nm2 • km).  

The cutoff wavelength must be less than 1260 nm for single mode fibers specified to operate at 1310 nm. 
The cutoff wavelength must be less than 1480 for single mode fibers specified to operate only at 1550 nm or 
higher. 

 

The macrobend attenuation per 100 turns must not exceed 0.05 dB at 1310 nm and 1550 nm. 

2.3.7. Mechanical Requirements(Tensile Strength). Provide a cable withstanding a pulling tension of 600 lbf 
without increasing attenuation by more than 0.8 dB/mi when installing in underground conduit systems in 
accordance with EIA-455-33A. Conduct an impact test in accordance with TIA/EIA-455-25C (FOTP-25) and 
a compression load test in accordance with TIA/EIA-455-41A (FOTP-41). 

For all-dielectric self-supporting cable (ADSS) and other self-supporting cables, meet tensile strength 
requirements in accordance with Section 25, Loading of Grades B and C, of National Electric Safety Code 
(NESC), for the maximum span and sag information as shown in the plans for aerial construction.     

2.3.8. Bend Radius. Provide a cable withstanding a minimum bending radius of 10 times its outer diameter during 
operation, and 20 times its outer diameter during installation, removal and reinstallation without changing 
optical fiber characteristics. Test the cable in accordance with EIA-455-33A. 

2.3.9. Buffering. Use a buffering tube or jacket with an outer diameter of 1.0 to 3.0 mm containing 12 individual 
fiber strands. The fibers must not adhere to the inside of the buffer tube. 

2.3.10. Color Coding. Provide fiber and buffer tubes with a color coating applied to it by the manufacturer. Coating 
must not affect the optical characteristics of the fiber. Provide color configuration in accordance with TIA/EIA-
598 as follows: 

 1. Blue 

 2. Orange 

 3. Green 

 4. Brown 

 5. Slate 

 6. White 

 7. Red 

 8. Black 

 9. Yellow 

 10. Violet 

 11. Rose 

 12. Aqua 

3. EQUIPMENT 

3.1. Cable Type. Provide cables with a reverse oscillation or planetary stranding structure. 

Jacket construction and group configuration should separate at splice points to cut and splice 1 set of fibers 
while the others remain continuous. All cable jackets must have a ripcord to aid in the removal of the outer 
jacket. Submit cable designs for approval. 

Strand loose buffer tubes around a dielectric central anti-buckling strength member. Provide dielectric aramid 
or fiber glass strength members with specified strength for the cable. Provide cable with a water-blocking 
material, which is non-hygroscopic, non-nutritive to fungus, non-conductive, non-toxic, and homogeneous. 
The water blocking material must comply with TIA/EIA-455-81B and 455-82B as well as TIA/EIA-455-98.  
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Ensure a polyethylene inner jacket is applied over the cable core, and that the entire cable is enclosed with a 
polyethylene outer jacket. Ensure the outer jacket contains black carbon to provide UV protection for the 
cable. Ensure each cable is marked with the manufacturer’s name, the date of manufacture (month/year), the 
fiber count (example 48F SM), and sequential length markings at maximum 2 ft. increments, measured in 
U.S. units.  

For aerial installation, provide standard fiber optic cable lashed to steel messenger cable or ADSS in 
accordance with the Institute of Electrical and Electronics Engineers (IEEE) 1222 Standard for Testing and 
Performance for All-Dielectric Self-Supporting (ADSS) Fiber Optic Cable for Use on Electric Utility Power 
Lines, or most current version. Provide ADSS cable in accordance with the maximum span distance, weather 
load rating, and allowable sag as shown on the plans. “Figure 8” self-supporting cable with integrated 
messenger cable within the outer jacket for aerial installation is acceptable.  

3.1.1. Cable Size. Furnish cables with a maximum diameter not exceeding 19 mm.  

3.1.2. Environmental Requirements. Provide cable that functions in a temperature range from -40°F to 158°F. 

3.2. Fiber Optic Accessories. 

3.2.1. Splice Enclosures. Furnish and install 1 of 3 types of underground splice enclosures at locations shown on 
the plans to accommodate the cables being spliced at that point. The types are as follows: 

 Type 1: 4 cable entry ports total – 2 ports to accommodate backbone fiber of up to 144 fibers and 2 

ports for drop cables of up to 48 fibers, 

 Type 2: 6 cable entry ports total – 4 to accommodate backbone or arterial cables of up to 144 fibers and 

2 ports for drop cables of up to 48 fibers, and 

 Type 3: 8 cable entry ports total – 4 to accommodate backbone or arterial cables of up to 144 fibers and 

4 ports for drop cables of up to 48 fibers. 

Provide the end cap of the canister splice closure with re-enterable quick-seal cable entry ports to 
accommodate additional branch cables or backbone cables. Provide fiber optic splice enclosures with strain 
relief, splice organizers, and splice trays from the same manufacturer as the splice enclosure. Select the 
appropriate splice enclosure type based on the number of splices called for in the plans. Suspend all splice 
closures off floor of the ground box and secure to cable rack assembly on side wall of ground box. 

For end of reel splicing, use a fiber optic splice enclosure sized to accommodate full cable splice in one 
enclosure. Fiber optic splice enclosure must be of the same manufacturer as other supplied on a project. 
Splice enclosure and fusion splicing required for end of reel will be incidental to the fiber optic cable. 

Comply with the Telcordia Technologies’ GR-711-CORE standard and all applicable NEC requirements. 

Contain all optical fiber splices within a splice enclosure, providing storage for fiber splices, nonspliced fiber, 
and buffer tubes. Provide sufficient space inside the enclosure to prevent microbending of buffer tubes when 
coiled. 

Ensure that the splice enclosure maintains the mechanical and environmental integrity of the fiber optic 
cable, encases the sheath opening in the cable, and organizes and stores optical fiber. Ensure all hinges and 
latching devices are stainless steel or of a non-corrosive material designed for harsh environments. Ensure 
that the enclosure is airtight and prevents water intrusion. Ensure that splice enclosures allow re-entry and 
are hermetically sealed to protect internal components from environmental hazards and foreign material such 
as moisture, dust, insects, and UV light.  

3.2.2. Field Rack Mount Splice Enclosures. Provide a 19 in. EIA rack mounted splice enclosure module to hold 
spliced fibers as shown in the plans inside field equipment cabinets or buildings. 
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Splice or terminate fibers inside rack mounted fiber optic splice enclosures. Provide an enclosed unit 
designed to house a minimum of 4 cables, sized to accommodate at a minimum the cables shown on the 
plans plus future expansion.   

Provide splice enclosures containing mounting brackets with a minimum of 4 cable clamps. Install cable 
according to manufacturer recommendations for the cable distribution panel. 

3.2.3. Fiber Patch Panels. Provide fiber patch panels that are compatible with the fiber optic cable being 
terminated and color coded to match the optical fiber color scheme. Coil and protect a maintenance loop of 
at least 5 ft. of buffer tube inside the rack mount enclosure, patch panel, or splice tray. Allow for future splices 
in the event of a damaged splice or pigtail. 

3.2.3.1. Cabinet. Terminate or splice fibers inside the compact and modular fiber patch panel in the cabinet. Provide 
fiber patch panel for installation inside a 19 in. EIA rack and sized appropriately to accommodate the fiber 
terminations shown on the plans or as directed by the Engineer. Provide each patch panel housing with pre-
assembled compact modular snap-in simplex connector panel modules, each module having a minimum of 6 
fiber termination/connection capabilities. Provide modules with a removable cover having 6 pre-
connectorized fiber pigtails, interconnection sleeves, and dust caps installed by the manufacturer. Provide a 
12 fiber or greater fusion splice tray capability housing, each tray holding 12 fusion splices as shown in the 
plans. Stack splice trays on a rack to permit access to individual trays without disturbing other trays. Locate 
splice trays in a rack within a pull-out shelf. Protect the housing with doors capable of pivoting up or down. 
Document the function of each terminated/spliced fiber, along with the designation of each connector on 
labels or charts located either on the inside or outside of the housing door. Provide labels or charts that are 
UV resistant design for harsh environments and used inside field equipment cabinets. Use permanent 
marker or method of identification that will withstand harsh environments. Provide each housing with strain 
relief. Terminate single mode fiber optic cable with SC connectors to the patch panels, unless otherwise 
shown on the plans. 

Install the fiber patch panel as an integral unit as shown on the plans. 

3.2.3.2. Building. Provide a fiber patch panel with a modular design allowing interchangeability of connector panel 
module housing and splice housing within the rack, as shown on the plans. 

Provide the number of single mode fibers, connector panel module housings, and splice housings for the 
patch panel unit in the building as shown on the plans. 

Provide a fiber patch panel unit, installed at a height less than 7 ft., capable of housing 8 connector panel 
module housings or 8 splice housings. Protect the housing with doors capable of pivoting up or down and 
sliding into the unit.  

Provide 12 snap-in simplex connector panel modules with each connector panel module housing, each 
module having 6 fiber termination/connector capabilities. Use a pre-assembled compact modular unit with a 
removable cover for the snap-in simplex connector panel module having 6 pre-connectorized fiber pigtails, 
interconnection sleeves, and dust caps installed by the manufacturer. Provide each connector panel module 
housing with a jumper routing shelf, storing up to 5 ft. (minimum) of cable slack for each termination within 
the housing. Provide the fiber distribution unit with strain relief. 

Provide splice enclosure with 24 fusion splice tray capabilities, each splice tray holding 12 or more fusion 
splices. Stack splice trays on a rack to permit access to individual trays without disturbing other trays. Locate 
the rack on a pull-out shelf.  

Document the function of each terminated/spliced fiber, along with the designation of each connector on 
labels or charts located either on the inside or outside of the housing door. Provide labels or charts that are 
UV resistant design for harsh environments and used inside field equipment cabinets. Use permanent 
marker or method of identification that will withstand harsh environments. Also provide documentation of the 
function of each terminated or spliced fiber along with the designation of each connector on charts or 
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diagrams matching the fiber patch panel configuration and locate inside cabinet document drawer. Provide 
documentation at the conclusion of fiber terminations and splicing. 

Allow terminations only in the fiber interconnect housings placed in the cabinets as shown on the plans or as 
directed. 

3.2.4. Splice Trays. Use splice tray and fan-out tubing kit for handling each fiber. Provide a splice tray and 12 fiber 
fan-out tubing with each housing for use with the 250 microns coated fiber. The fan-out will occur within the 
splice tray (no splicing of the fiber required). Allow each tube to fan out each fiber for ease of 
connectorization. Label all fibers in splice tray on a log sheet securing it to the inside or outside of the splice 
tray.  Provide UV resistant log sheet suitable for harsh environments, located inside field cabinets or splice 
enclosures. Provide fan-out tubing with 3 layers of protection consisting of fluoropolymer inner tube, a 
dielectric strength member, and a 2.9 mm minimum outer protective PVC orange jacketing. 

3.2.5. Jumpers. Provide fiber optic jumper cables to cross connect the fiber patch panel to the fiber optic 
transmission equipment as shown on the plans or as directed. Match the core size, type, and attenuation 
from the cable to the simplex jumper. Use yellow jumpers and provide strain relief on the connectors. Provide 
fiber with a 900 micron polymer buffer, Kevlar strength member, and a PVC jacket with a maximum outer 
jacket of 2.4 mm in diameter. 

Provide 5 ft. long jumpers, unless otherwise shown on the plans. On the patch panel end of each jumper, 
provide an SC connector. On the opposite end of the jumper, provide a connector that is suitable to be 
connected to the fiber optic transmission equipment selected. When providing jumpers for existing 
equipment, provide connectors suitable to be connected to patch panels and fiber optic transmission 
equipment in use. All jumpers must have factory terminated connectors. Field terminations of connectors is 
prohibited.  

3.2.6. Fiber Optic Cable Storage Device. Furnish fiber optic cable storage device designed to store slack fiber 
optic cable by means of looping back from device to device on an aerial run. Furnish storage devices that are 
non-conductive and resistant to fading when exposed to UV sources and changes in weather. Ensure 
storage devices have a captive design such that fiber-optic cable will be supported when installed in the 
aerial rack apparatus and the minimum bending radius will not be violated. Provide stainless steel 
attachment hardware for securing storage devices to messenger cable and black UV resistant tie-wraps for 
securing fiber-optic cable to storage device. Provide tie-wraps that do not damage fiber when securing to 
storage device. Ensure storage devices are stackable so multiple cable configurations are possible. Ensure 
cable storage devices furnished are compatible with the type of aerial cable furnished and installed. Aerial 
cable storage devices will be considered incidental to the installation of the fiber optic cable. 

4. CONSTRUCTION 

Install fiber optic cable in accordance with United States Department of Agriculture Rural Utilities Service  
CFR 1755.900 specifications for underground and aerial plant construction without changing the optical and 
mechanical characteristics of the cables. 

Utilize available machinery, jacking equipment, cable pulling machinery with appropriate tension monitors, 
splicing and testing equipment, and other miscellaneous tools to install cable, splice fibers, attach connectors 
and mount hardware in cabinets employed with the above “Mechanical Requirements.” Do not jerk the cable 
during installation. Adhere to the maximum pulling tensions of 600 lbf and bending radius of 20 times the 
cable diameter or as specified by the manufacturer, whichever is greater. 

Use installation techniques and fixtures that provide for ease of maintenance and easy access to all 
components for testing and measurements. Take all precautions necessary to ensure the cable is not 
damaged during transport, storage, or installation. Protect as necessary the cables to prevent damage if 
being pulled over or around obstructions along the ground. 
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Where plans call for removal of existing cable to salvage or reuse elsewhere, take care to prevent damaging 
the existing cable during removal adhering to all of the requirements for installation that pertain to removal. 

4.1. Packaging, Shipping, and Receiving. Ensure the completed cable is packaged for shipment on reels. 
Ensure the cable is wrapped in weather and temperature resistant covering. Ensure both ends of the cable 
are sealed to prevent the ingress of moisture. 

Securely fasten each end of the cable to the reel to prevent the cable from coming loose during transit. 
Provide 6 ft. of accessible cable length on each end of the cable for testing. Ensure that the complete outer 
jacket marking is visible on these 6 ft. of cable length. Provide each cable reel with a durable weatherproof 
label or tag showing the Manufacturer’s name, the cable type, the actual length of cable on the reel, the 
Contractor’s name, the contract number, and the reel number. Include a shipping record in a weatherproof 
envelope showing the above information and also include the date of manufacture, cable characteristics 
(size, attenuation, bandwidth, etc.), factory test results, cable identification number and any other pertinent 
information. Ensure that all cable delivered has been manufactured within 6 mo. of the delivery date. Ensure 
that the minimum hub diameter of the reel is at least 30 times the diameter of the cable. Provide the cable in 
one continuous length per reel with no factory splices in the fiber. Provide a copy of the transmission loss test 
results as required by the TIA/EIA-455-61 standard, as well as results from factory tests performed prior to 
shipping. 

4.2. Installation in Conduit. Install fiber optic cable in conduits in a method that does not alter the optical 
properties of the cable. If required, relocate existing cable to allow new fiber optic cable routing in conduits. 

When pulling the cable, do not exceed the installation bending radius. Use rollers, wheels, or guides that 
have radii greater than the bending radius. Use a lubricating compound to minimize friction. Use fuse links 
and breaks to ensure that the cable tensile strength is not exceeded. Measure the pulling tension with a 
mechanical device and mechanism to ensure the maximum allowable pulling tension of 600 lbf is not 
exceeded at any time during installation.  

Provide a single 1/C #14 XHHW insulated tracer wire in conduit runs where fiber optic cable is installed. 
Provide cable that is UL listed solid copper wire with orange color low density polyethylene insulation suitable 
for conduit installation and with a voltage rating of 600V. When more than one fiber optic cable is installed 
through a conduit run, only one tracer wire is required. Fuse or join tracer wires used in backbone, arterial, 
and drop runs, so that you have one continuous tracer wire. Terminate tracer wire at fiber optic test markers 
or equipment cabinets as identified in the plans for access to conduct a continuity test. Tracer wire will be 
paid for under Item 620, “Electrical Conductors.” 

Provide flat pull cord with a minimum tensile strength of 1,250 lb. in each conduit containing fiber optic cable. 
A traceable pull cord, with a metallic conducting material integral to the pull cord, may be substituted for a 
1/C #14 tracer wire only with approval from the Department.  

Seal conduit ends with a 2 part urethane after installation of fiber optic cable. 

4.3. Cable Installation between Pull Boxes and Cabinets or Buildings. Do not break or splice a second fiber 
optic cable to complete a run when pulling the cable from the nearest ground box to a cabinet or building. 
Pull sufficient length of cable in the ground box to reach the designated cabinet or building. Pull the cable 
through the cabinet to coil, splice, or terminate the cable in the cabinet or building. Do not bend the cable 
beyond its minimum bend radius of 20 times the diameter. 

Coil and tie cable inside cabinet, building, or boxes for future splicing or termination as shown in the plans. 
Cut off and remove the first 10 ft. of pulled or blown fiber stored. This work is incidental to this Item. Coat the 
open end of the coiled cable with protective coating and provide a dust cap. 

4.4. Aerial Installation. Use pole attachment hardware and roller guides with safety clips to install aerial run 
cable. Maintain maximum allowable pulling tension of 600 lb. ft. during the pulling process for aerial run cable 
by using a mechanical device. Do not allow cable to contact the ground or other obstructions between poles 
during installation. Do not use a motorized vehicle to generate cable pulling forces. Use a cable suspension 
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clamp when attaching cable tangent to a pole. Select and place cable blocks and corner blocks so as not to 
exceed the cable’s minimum bending radius. Do not pull cable across cable hangers. Store 100 ft. of fiber-
optic cable slack, for future use, on all cable runs that are continuous without splices or where specified on 
the plans. Store spare fiber optic cable on fiber-optic cable storage racks of the type compatible with the 
aerial cable furnished. Locate spare cable storage in the middle of spans between termination points. Do not 
store spare fiber-optic cable over roadways, driveways or railroads. 

Install standard cable on timber poles by lashing to steel messenger cable. Provide steel messenger cable in 
accordance with Item 625, “Zinc Coated Steel Wire Strand.” Install all-dielectric self-supporting cable (ADSS) 
cable on timber poles using clinching clamp with cable hanger. Install aerial run cable in accordance with 
these specifications and as shown on the plans.  

Locate aerial fiber in accordance with the NESC, Section 23, with respect to vertical clearances over the 
ground, between conductors carried on different supporting structures, and required separation distance of 
the cable from bridges, buildings, and other structures. 

4.5. Blowing Fiber Installation. Use either the high-air speed blowing (HASB) method or the piston method. 
When using the HASB method, ensure that the volume of air passing through the conduit does not exceed 
600 cu. ft. per min.or the conduit manufacturer’s recommended air volume, whichever is more restrictive. 
When using the piston method, ensure that the volume of air passing through the conduit does not exceed 
300 cu. ft. per min.or the conduit manufacturer’s recommended air volume, whichever is more restrictive.  

4.6. Slack Cable. Pull and store excess cable slack inside ITS ground boxes as shown on the plans. The 
following are minimum required lengths of slack cable, unless otherwise directed:  

 ground boxes (No Splice) - 25 ft., 

 ground boxes (With Splice) - 100 ft., 

 future splice point -  100 ft., and 

 cabinets - 25 ft. 

Note that the slack is to be equally distributed on either side of the splice enclosure and secured to cable 
storage racks within the ground boxes. 

Provide proper storage of slack cable, both long term and short term. Neatly bind cables to be spliced 
together from conduit to splice enclosure with tape. Do not over bind by pinching cable or fiber. Ground and 
bond the armor when installing armored fiber optic cable. Meet NEC and NESC requirements for grounding 
and bonding when using armored cable. 

4.7. Removal, Relocation and Reinstallation of Fiber Optic Cable. Remove fiber optic cable from conduit as 
shown on plans. Use care in removing existing fiber optic cables so as not to damage them. Provide cable 
removal and reinstallation procedures that meet the minimum bending radius and tensile loading 
requirements during removal and reinstallation so that optical and mechanical characteristics of the existing 
cables are not degraded. Use entry guide chutes to guide the cable out of and in to existing or proposed 
conduit, utilizing lubricating compound where possible to minimize cable-to-conduit friction. Use corner rollers 
(wheels) with a radius not less than the minimum installation bending radius of cable. Dispose of removed 
fiber optic cable unless plans show for it to be re-used (relocated/re-installed) or salvaged and delivered to 
the Department. See plans for details. Test each optical fiber in the cable for performance and for loss at 
existing terminations or splices prior to cutting and removal. Retest following removal and following re-
installation to ensure the removal and reinstallation has not affected the optical properties of the cable. Any 
fiber optic cable damaged by the contractor that is to be re-used shall be replaced by the contractor at no 
cost to the Department with new fiber optic cable meeting the approval of the Engineer. The Engineer 
reserves the right to reject the fiber based on the test results.  

Maintain the integrity of existing cables, conduit, junction boxes and ground boxes contiguous to the section 
of cables to be removed. Replace or repair any cables, conduit, junction boxes or ground boxes damaged 
during work at the Contractor’s expense. The replacement or repair method must be approved by the 
Engineer, prior to implementation. 
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4.8. Splicing Requirements. Fusion splice fibers as shown on the plans, in accordance with TIA/EIA-568 and 
TIA/EIA-758. 

Use fusion splicing equipment recommended by the cable manufacturer. Clean, calibrate, and adjust the 
fusion splicing equipment at the start of each shift. Use splice enclosures, organizers, cable end preparation 
tools, and procedures compatible with the cable furnished. Employ local injection and detection techniques 
and auto fusion time control power monitoring to ensure proper alignment during fusion splicing. 

When approaching end of shift or end of day, complete all splicing at the location. Package each spliced fiber 
in a protective sleeve or housing. Re-coat bare fiber with a protective 8 RTV, gel or similar substance, prior to 
application of the sleeve or housing. 

Perform splices with losses no greater than 0.10 dB. Use an Optical Time Domain Reflectometer (OTDR) to 
test splices in accordance with Section 4.13.1.1. Record splice losses on a tabular form and submit for 
approval. 

4.9. Termination Requirements. Provide matching connectors with 900 micron buffer fiber pigtails of sufficient 
length and splice the corresponding optical fibers in cabinets where the optical fibers are to be connected to 
terminal equipment. Buffer, strengthen, and protect pre-terminated fiber assemblies (pigtails) with dielectric 
aramid yarn and outer PVC jacket to reduce mishandling that can damage the fiber or connection. Pigtails 
must be duplex stranding with a yellow PVC outer jacket. Fiber optic pigtails must be factory terminated with 
SC connectors, unless otherwise shown on the plans. When providing pigtails for existing equipment, provide 
connectors suitable to be connected to patch panels and fiber optic transmission equipment in use.  

Connectors must meet the TIA/EIA-568 and TIA/EIA-758 standards and be tested in accordance to the 
Telcordia/Bellcore GR-326-CORE standard. When tested according to TIA/EIA-455-171 (FOTP-171), ensure 
that the connectors test to an average insertion loss of less than or equal to 0.4 dB and a maximum loss of 
less than or equal to 0.75 dB for any mated connector. Maintain this loss characteristic for a minimum of 500 
disconnections and reconnections with periodic cleanings per EIA-455-21A (FOTP-21). Qualify and accept 
connectors by the connector-to-connector mating using similar fibers. Ensure that the connector operating 
range is -40ºF to 167ºF. Provide connectors with a yellow color body or boot. 

Test connections at the patch panel and splices made between cables to pigtails with the OTDR to verify 
acceptable losses. 

Remove 5 ft. of unused optical fibers at the ends of the system from the buffer tube(s) and place coiled fibers 
into a splice tray. Clean the water blocking compound from all optical fibers destined for splice tray usage. 

Install cable tags at all splice points identifying key features of each cable such as cable name or origin and 
destination and fiber count.  Ensure tags are self-laminating or water resistant. Print the information onto the 
tags electronically or write neatly using a permanent marker. Locate tags just prior to entrance into splice 
enclosure. 

4.10. Mechanical Components. Provide stainless steel external screws, nuts and locking washers. Do not use 
self-tapping screws unless approved. Provide corrosion resistant material parts and materials resistant to 
fungus growth and moisture deterioration.  

4.11. Experience Requirements.  

4.11.1. Installing Fiber Optic Cable. The Contractor or designated subcontractor involved in the installation of the 
fiber optic cable must meet the experience requirements in accordance with the following: 

 minimum of 3 yr. of continuous existence offering services in the installation of fiber optic cable through 

an outdoor conduit system or aerial and terminating in ground boxes, field cabinets or enclosures or 

buildings, and 
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 completed a minimum of 3 projects where the personnel pulled a minimum of 5 mi. in length of fiber 

optic cable through an outdoor conduit system of aerial for each project. The completed fiber optic cable 

systems must have been in continuous satisfactory operation for a minimum of 1 yr.  

4.11.2. Splicing and Testing of Fiber Optic Cable. The Contractor or designated subcontractor involved in the 
splicing and testing of fiber optic cable must meet the experience requirements in accordance with the 
following: 

4.11.2.1. Minimum Experience. 3 yr. continuous existence offering services in the fields of fusion splicing and testing 
of fiber optic cable installed through a conduit system and terminating in ground boxes, field cabinets or 
enclosures or buildings. Experience must include all of the following: 

 termination of a minimum of 48 fibers within a fiber distribution frame, 

 OTDR testing and measurement of end to end attenuation of single mode and multimode fibers,  

 system troubleshooting and maintenance, 

 training of personnel in system maintenance, 

 use of water-tight splice enclosures, and  

 fusion splicing of fiber optic cable which meet the tolerable decibel (dB) losses within the range of 0.05 

dB – 0.10 dB for single mode. 

4.11.2.2. Completed Projects. A minimum of 3 completed projects where the personnel performed fiber optic cable 
splicing and terminations, system testing, system troubleshooting and maintenance during the course of the 
project and provided training on system maintenance.  Each project must have consisted of a minimum 5 mi. 
of fiber optic cable installed, measured by project length not linear feet of fiber installed.  The completed fiber 
optic cable systems must have been in continuous satisfactory operation for a minimum of 1 yr.  

4.12. Documentation Requirements. Provide a minimum of 2 complete sets of fiber optic equipment submittal 
literature documenting compliance with the requirements of this Item including operation and maintenance 
manuals in hard copy format, bound, as well as an electronic version in Adobe PDF format on a CD/DVD or 
removable flash drive that includes the following:  

 fiber optic cable literature consisting of manufacturer specification and cut sheets, 

 fiber optic equipment literature consisting of manufacturer specification and cut sheets for splice 

enclosures, patch panels, splice trays, jumpers, cable storage devices, and fiber optic labeling devices, 

 complete factory performance data documenting conformance with the performance and testing 

standards referenced in this Item, including pre-installation test results of the cable system, 

 installation, splicing, terminating and testing plan and procedures, 

 documentation of final terminated or spliced fibers, function, and equipment designation, 

 OTDR calibration certificate, 

 post-installation, post termination, subsystem, and final end-to-end test results, 

 loss budget calculation and documentation, 

 complete parts list including names of vendors, 

 complete maintenance and trouble-shooting procedures, and 

 proof of minimum experience and completed projects. 

4.12.1. Installation Practice. Submit for approval electronic copy of the Contractors Installation Practices 30 
working days prior to installation. Submit installation practices and procedures and a list of installation, 
splicing and test equipment used. Provide detailed field quality control procedures and corrective action 
procedures. 

4.12.2. Manufacturer’s Certification. Accompany each reel of fiber optic cable with the manufacturer’s test data 
showing the conformance to the requirements in this Item. 

4.12.3. Test Procedures. Submit test procedures and data forms for the pre-installation, post-installation, 
subsystem, final end to end test, and loss budget calculations for approval. Test procedures will require 
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approval before performing tests. Submit 1 copy data forms containing data and quantitative results, as well 
as an authorized signature. Submit a copy of the OTDR results as a hard copy or electronic copy in PDF 
format including all OTDR traces and clearly identifying each event (fusion splice, jumper, connector, etc.) 
with the measured loss identified. 

4.13. Testing. Perform tests in accordance with testing requirements in this Item, USDA RUS CFR 1755.900, and 
TIA/EIA-455-61 test specifications.  For all tests, provide test forms to be used that compare measured 
results with threshold values. 

4.13.1. Test Methods. 

4.13.1.1. Optical Time Domain Reflectometer (OTDR) Tests. Use the OTDR to measure fiber optic cable for overall 
attenuation (signal loss dB/km), fiber cable length, and identify fiber optic cable anomalies such as breaks. 
Perform the following 4 OTDR tests: 

 pre-Installation test (Acceptance test), 

 post installation test, 

 post termination test, and 

 final end to end test. 

OTDR Settings: 

 generate a file name for each OTDR scan. The file name must indicate the location or direction the test 

was run from, as well as the fiber number being tested, 

 set the “A” cursor at the beginning of the fiber trace and set the “B” cursor at the end of the fiber trace. 

The distance to cursor “B” indicates the length of the fiber cable segment being measured, 

 match the index of refraction to the index of the factory report, 

 set the loss indicator to dB/km for the acceptance test, 

 the reflectance is automatically set internally by the OTDR, 

 set the pulse width at a medium range. Change the pulse width to a slow pulse width when an anomaly 

occurs on the fiber trace so that it can be examined closely, 

 set the average at medium speed. Change the average to slow when an anomaly appears on the fiber 

trace to allow for closer examination of the anomaly, and 

 set wavelength at 2 windows for single mode cable: 1310 nm and 1550 nm. 

Provide the current OTDR calibration certificate for the device used, showing the unit has been calibrated 
within the last year. Show all settings on test result fiber scans. 

4.13.1.2. Pre-installation Tests. Test and record the fiber optic cable at the site storage area prior to installation. 

Conduct bi-directional OTDR tests for each fiber strand. Test each optical fiber in the cable from one end 
with an OTDR compatible with wavelength and fiber type. Check testing for length, point discontinuity, and 
approximate attenuation. Record each measurement by color, location, and type of fiber measured. Perform 
a measurement from the opposite end of that fiber in case a measurement cannot be made from one end. 
Wait for notification if loss per kilometer exceeds manufacturer’s test data by more than 0.5 dB/km or point 
discontinuity greater than 0.05 dB. 

Perform this test within 5 days from receipt of the fiber optic cable. Test overall attenuation (dB/km), total 
cable length, anomalies, and cable problems. Test cable at both wavelengths (1310 nm and 1550 nm for 
single mode cable). Verify that the cable markings on the outer jacket are within 1% of the total cable length. 

Compare factory test results with test results and return to manufacturer if test results are not identical to 
factory test results. If identical, document the test results. Deliver documentation for future reference. 

4.13.1.3. Post-installation Tests. Re-test and re-record each optical fiber in the cable after installation, before 
termination, for loss characteristics. Test both directions of operations of the fiber. 
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Immediately perform the post installation test after the fiber optic cable has been installed. Test cable for 
overall attenuation, cable segment length, and evidence of damage or microbend with the OTDR. Replace 
any cable segment that is damaged during the test and document test results. Submit test results for 
approval. 

Use the same OTDR settings for Post-Installation Tests as the Pre-Installation Tests. 

4.13.1.4. Post Termination Tests. Perform the post termination test after the cable is terminated or spliced, including 
termination of fiber cable to fiber cable or fiber cable to fiber pigtail and fiber cable to patch panels. Check 
attenuation, fusion or termination point problems, and overall fiber cable segment. Determine if the 
attenuation and quality of the termination complies with these Specifications; if not, re-terminate the fiber and 
re-test until the Specification requirements are met. Test the fiber segment for attenuation and anomalies 
after termination acceptance. Document and submit test results after fiber segment acceptance. 

4.13.1.5. Subsystem Tests. Perform network subsystem tests after integration to the fiber optic network. Test the 
capability of the fiber optic cable to transmit video and digital information from node to node. A node is 
defined as a communication cabinet, hub cabinet, surveillance cabinet, or hub building where network hub 
switches are located. Complete and submit approved data forms for approval. 

Correct and substitute components in the subsystem if the subsystem tests fail and repeat the tests. 
Components may include: cable, jumper, patch panel module, or connector. 

Prepare and submit a report if a component was modified as result of the subsystem test failure. Describe in 
the report the failure and action taken to remedy the situation. 

4.13.1.6. Final End-to-End Test. Perform final end to end Test after fiber cable segments of the system are 
terminated using the OTDR and an optical Power Meter and Light Source (PMLS).  

Perform the Part 1 of the final end to end test using OTDR: 

 measure the overall fiber cable system length, 

 measure the overall system attenuation, and 

 check for anomalies. 

Perform the Part 2 of the final end to end test using a PMLS: 

 measure the absolute power of the fiber optic signal across all links, and 

 check for anomalies. 

Document and submit results after test acceptance. 

4.13.2. Loss Budget Calculation and Documentation. Calculate the total loss budget of the system according to 
the following calculations and compare the actual loss in each segment of the system to the calculated 
budget. Submit the results for each section of fiber optic cable in tabular format reporting if the total loss is 
within the limits of these Specifications by noting “pass” or “fail” for each segment of fiber. A segment of fiber 
is defined as one that terminates at each end. Use the following calculations to determine the loss budget for 
each segment: 

 splice loss budget = number of splices x 0.1 dB/splice, 

 connector loss budget = number of connectors x 0.75 dB/connector, 

 length loss budget = length of fiber optic cable (measured by OTDR) x 0.35 dB/km for 1310 nm 

wavelength or 0.25 dB/km for 1550 nm wavelength, and 

 total Loss Budget = splice loss budget + connector loss budget + length loss budget. 

 

Provide loss budget calculation equations on test form to be submitted as part of the documentation 

requirements. Provide threshold calculations described above along with measured results. 


