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Table 17 
Performance-Graded Binders 

Property and Test Method 

Performance Grade 

PG 58 PG 64 PG 70 PG 76 PG 82 

-22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 

Average 7-day max pavement design 
temperature, °C1 

58 64 70 76 82 

Min pavement design temperature, °C1 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16 -22 -28 

Original Binder 

Flash point, T 48, Min, °C 230 

Viscosity, T 3162, 3: 
135 

 Max, 3.0 Pas, test temperature, °C 

Dynamic shear, T 3154: 

58 64 70 76 82 
 G*/sin(), Min, 1.00 kPa, Max, 2.00 
kPa7, 
Test temperature @ 10 rad/sec., °C 

Elastic recovery, D6084, 50°F, % Min8 – – 30 – – 30 50 – 30 50 60 30 50 60 70 50 60 70 

Rolling Thin-Film Oven (Tex-541-C) 

Mass loss, Tex-541-C, Max, % 1.0 

Dynamic shear, T 315: 

58 64 70 76 82 
 G*/sin(, Min, 2.20 kPa, Max, 5.00 
kPa7, 
Test temperature @ 10 rad/sec., °C 

MSCR, T350, Recovery, 0.1 kPa, High 
Temperature, % Min8 

- - 20 - - 20 30 - 20 30 40 20 30 40 50 30 40 50 

Pressure Aging Vessel (PAV) Residue (R 28) 

PAV aging temperature, °C 100 

Dynamic shear, T 315: 

25 22 19 28 25 22 19 28 25 22 19 28 25 22 19 28 25 22 G*/sin(, Max, 5000 kPa 
Test temperature @ 10 rad/sec., °C 

Creep stiffness, T 3135, 6: 

-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 
 S, max, 300 MPa, 
m-value, min, 0.300 
Test temperature @ 60 sec., °C 

Direct tension, T 3146: 
-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18  Failure strain, min, 1.0% 

Test temperature @ 1.0 mm/min., °C 

1. Pavement temperatures are estimated from air temperatures using an algorithm contained in a Department-supplied computer 
program, may be provided by the Department, or by following the procedures outlined in AASHTO MP 2 and PP 28. 

2. This requirement may be waived at the Department’s discretion if the supplier warrants that the asphalt binder can be adequately 
pumped, mixed, and compacted at temperatures that meet all applicable safety, environmental, and constructability requirements. At 
test temperatures where the binder is a Newtonian fluid, any suitable standard means of viscosity measurement may be used, 
including capillary (T 201 or T 202) or rotational viscometry (T 316). 

3. Viscosity at 135°C is an indicator of mixing and compaction temperatures that can be expected in the lab and field. High values may 
indicate high mixing and compaction temperatures. Additionally, significant variation can occur from batch to batch. Contractors 
should be aware that variation could significantly impact their mixing and compaction operations. Contractors are therefore 
responsible for addressing any constructability issues that may arise. 

4. For quality control of unmodified asphalt binder production, measurement of the viscosity of the original asphalt binder may be 

substituted for dynamic shear measurements of G*/sin() at test temperatures where the asphalt is a Newtonian fluid. Any suitable 
standard means of viscosity measurement may be used, including capillary (T 201 or T 202) or rotational viscometry (T 316). 

5. Silicone beam molds, as described in AASHTO TP 1-93, are acceptable for use. 
6. If creep stiffness is below 300 MPa, direct tension test is not required. If creep stiffness is between 300 and 600 MPa, the direct 

tension failure strain requirement can be used instead of the creep stiffness requirement. The m-value requirement must be satisfied 
in both cases. 

7. Maximum values for unaged and RTFO aged dynamic shear apply only to materials used as substitute binders, as described in 
specification items, 340, 341, and 344.  

8. Elastic Recovery (ASTM D6084) is not required unless MSCR (ASTM 315) is less than the minimum % recovery.  Elastic Recovery 
shall be used for the acceptance criteria in this instance. 
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Special Provision to Item 302 

Aggregates for Surface Treatments 

 

Item 302, “Aggregates for Seal Coats,” 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. 

Section 2.1., “Aggregate.” Tables 2 and 3 are voided and replaced by the following. 

Table 2 
Aggregate Gradation Requirements (Cumulative % Retained1) 

Sieve 

Grade  

1 2 3S2 3 4S2 4 5S2 5 

   Non-
Lightweight 

Lightweight     

1" - - - - - - - - - 

7/8" 0–2 0 - - - - - - - 

3/4" 20–35 0–2 0 0 0 - - - - 

5/8" 85–100 20–40 0–5 0–5 0–2 0 0 - - 

1/2" - 80–100 55–85 20–40 10–25 0–5 0–5 0 0 

3/8" 95–100 95–100 95–100 80–100 60–80 60–85 20–40 0–5 0–5 

1/4" - - - 95–100 95–100 - - 65–85 - 

#4 - - - - - 95–100 95–100 95–100 50–80 

#8 99–100 99–100 99–100 98–100 98–100 98–100 98–100 98–100 98–100 
1. Round test results to the nearest whole number. 
2. Single-size gradation. 

Table 3 
Aggregate Quality Requirements 

Property Test Method 
Requirement1  

Minimum Maximum 

SAC  AQMP As shown on the plans 

Deleterious Material2, % Tex-217-F, Part I - 2.0 

Decantation, % Tex-406-A - 1.5 

Flakiness Index, % Tex-224-F - 17 

Gradation Tex-200-F, Part I Table 2 Requirements 

Los Angeles Abrasion, % Tex-410-A - 35 

Magnesium Sulfate Soundness, 
5 Cycle, % 

Tex-411-A - 25 

Micro-Deval Abrasion, %  Tex-461-A Note 3 

Coarse Aggregate Angularity4, 
2 Crushed Faces, % 

Tex-460-A, Part I 85 - 

Additional Requirements for Lightweight Aggregate  

Dry Loose Unit Wt., lb./cu. ft.  Tex-404-A 35 60 

Pressure Slaking, % Tex-431-A - 6.0 

Freeze-Thaw Loss, % Tex-432-A - 10.0 

Water Absorption, 24hr., % Tex-433-A - 12.0 

1. Material requirements are listed below, unless otherwise shown on the plans. 
2. Not required for lightweight aggregate. 
3. Used to estimate the magnesium sulfate soundness loss in accordance with Section 2.1.1. 

4. Only required for crushed gravel. 

 

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/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit224.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/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/400-A_series/pdfs/cnn404.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn431.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn432.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn433.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 

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 

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

Hamburg Wheel test Tex-242-F   1A 

Boil test Tex-530-C   1A 

5. Placement Testing 

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 

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

1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program. 
2. Refer to Section 340.4.8.3., “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. 
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Special Provision to Item 502 

Barricades, Signs and Traffic Handling 

 

Item 502, “Barricades, Signs and Traffic Handling” 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 502.1., “Description,” is supplemented by the following: 

Temporary work-zone (TWZ) traffic control devices manufactured after December 31, 2019, must have been successfully tested 
to the crashworthiness requirements of the 2016 edition of the Manual for Assessing Safety Hardware (MASH). Such devices 
manufactured on or before this date and successfully tested to NCHRP Report 350 or the 2009 edition of MASH may continue to 
be used throughout their normal service lives. An exception to the manufacture date applies when, based on the project’s date of 
letting, a category of MASH-2016 compliant TWZ traffic control devices are not approved, or are not self-certified after the 
December 31, 2019, date. In such case, devices that meet NCHRP-350 or MASH-2009 may be used regardless of the 
manufacture date. 

Such TWZ traffic control devices include: portable sign supports, barricades, portable traffic barriers designated exclusively for 
use in temporary work zones, crash cushions designated exclusively for use in temporary work zones, longitudinal channelizers, 
truck and trailer mounted attenuators. Category I Devices (i.e., lightweight devices) such as cones, tubular markers and drums 
without lights or signs attached however, may be self-certified by the vendor or provider, with documentation provided to 
Department or as are shown on Department’s Compliant Work Zone Traffic Control Device List.  

Article 502.4., “Payment,” is supplemented by the following: 

Truck mounted attenuators and trailer attenuators will be paid for under Special Specification, “Truck Mounted Attenuator (TMA) 
and Trailer Attenuator (TA).” Portable Changeable Message Signs will be paid for under Special Specification, “Portable 
Changeable Message Sign.” Portable Traffic Signals will be paid for under Special Specification, “Portable Traffic Signals.”  
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Special Provision to Item 506 

Temporary Erosion, Sedimentation, and Environmental 
Controls 

 

Item 506, “Temporary Erosion, Sedimentation, and Environmental Controls,” of the Standard Specifications is amended with 
respect to the clauses cited below. No other clauses or requirements of this Item are waived or changed. 

Article 506.1., “Description.” The second paragraph is voided and replaced by the following. 

Contractor is considered primary operator to have day-to-day operational control as defined in TPDES GP TXR150000. 

1.1. For projects with soil disturbance of less than 1 acre, no submittal to TCEQ will be required but Contractor will follow SWP3. 
For projects with soil disturbance of 1acre to less than 5 acres a small site notice will be posted at the site. For projects with 
soil disturbance of 5 acres or more a Notice of Intent (NOI) is required and a large site notice posted at site. Postings will be 
in accordance with TPDES GP TXR150000. Postings not associated with project specific locations will be in same location 
as Department’s postings. 

1.2. Notice of Intent (NOI). Submit a NOI, if applicable, with the TCEQ under the TPDES GP TXR150000 at least 7 days prior 
to commencement of construction activities at the project site. Provide a signed copy to the Engineer and any other MS4 
operators at the time of submittal. The Department will submit their NOI prior to contractor submission and will provide a 
copy for Contractor’s use in completing the Contractor’s NOI form. 

1.3. Notice of Change (NOC).  Upon concurrence of the Engineer, submit a NOC, if applicable, to the TCEQ within 14 days of 
discovery of a change or revision to the NOI as required by the TPDES GP TXR150000. Provide a signed copy of the NOC 
to the Engineer and any other MS4 operators at the time of submittal. 

1.4. Notice of Termination (NOT).  Upon concurrence of the Engineer, submit a NOT, if applicable, to the TCEQ within 30 days 
of the Engineer’s approval that 70% native background vegetative cover is met or equivalent permanent stabilization have 
been employed in accordance with the TPDES GP TXR 150000. Provide a signed copy of the NOT to the Engineer and any 
other MS4 operators at the time of submittal. 

Section 506.3.1, “Contractor Responsible Person Environmental (CRPE) Qualifications and Responsibilities,” is 
supplemented by the following: 

3.1. Contractor Responsible Person Environmental (CRPE) Qualifications and Responsibilities. Provide and designate in 
writing at the preconstruction conference a CRPE and alternate CRPE who have overall responsibility for the storm water 
management program. The CRPE will implement stormwater and erosion control practices; will oversee and observe 
stormwater control measure monitoring and management; will monitor the project site daily and produce daily monitoring 
reports as long as there are BMPs in place or soil disturbing activities are evident to ensure compliance with the SWP3 and 
TPDES General Permit TXR150000. Daily monitor reports shall be maintained and made available upon request. During 
time suspensions when work is not occurring or on contract non-work days, daily inspections are not required unless a rain 
event has occurred. The CRPE will provide recommendations on how to improve the effectiveness of control measures. 
Attend the Department’s preconstruction conference for the project. Ensure training is completed as identified in Section 
506.3.3., “Training,” by all applicable personnel before employees work on the project. Document and maintain and make 
available upon request, a list, signed by the CRPE, of all applicable Contractor and subcontractor employees who have 
completed the training. Include the employee’s name, the training course name, and date the employee completed the 
training. 

Section 506.3.3., “Training,” is supplemented by the following: 
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Training is provided by the Department at no cost to the Contractor and is valid for 3 yr. from the date of completion. The 
Engineer may require the following training at a frequency less than 3 yr. based on environmental needs: 

 “Environmental Management System: Awareness Training for the Contractor” (English and Spanish) (Approximate 

running time 20 min.), and 

 “Storm Water: Environmental Requirements During Construction” (English and Spanish) (Approximate running time 20 

min.). 

The Contractor responsible person environmental (CRPE), alternate CRPE designated for emergencies, Contractor’s 
superintendent, Contractor, and subcontractor lead personnel involved in soil disturbing or SWP3 activities must enroll in and 
complete the training listed below and maintain and make available upon request the certificate of completion. Training is 
provided by a third party and is valid for 3 yr. from the date shown on the Certificate of Completion. Coordinate enrollment as 
prescribed by the Department and pay associated fees for the following training: 

 “Revegetation During Construction,” 

 “Construction General Permit Compliance,” and 

 “Construction Stage Gate Checklist (CSGC).” 

Training and associated fee will not be measured or paid for directly but are subsidiary to this Item. 
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Special Provision to Item 520 

Weighing and Measuring Equipment 

 

Item 520, “Weighing and Measuring Equipment” of the Standard Specifications is amended with respect to the clauses cited 
below. No other clauses or requirements of this Item are waived or changed. 

 

Article 520.2., “Equipment.” The third paragraph is voided and replaced by the following. 

Calibrate truck scales using weights certified by the Texas Department of Agriculture (TDA) or an equivalent agency as 
approved. Provide a written calibration report from a scale mechanic for truck scale calibrations. Cease plant operations during 
the checking operation. Do not use inaccurate or inadequate scales. Bring performance errors as close to zero as practicable 
when adjusting equipment. 

Article 520.2., “Equipment.” The fourth paragraph is amended to include the following: 

At the Contractors option, an electronic ticket delivery system (e-ticketing) may be used instead of printed tickets. The use of e-
ticketing will require written approval of the Engineer.  At a minimum, the approved system will: 

 Provide electronic, real-time e-tickets meeting the requirements of the applicable bid items; 

 Automatically generate e-tickets using software and hardware fully integrated with the automated scale 

system used to weigh the material, and be designed in such a way that data input cannot be altered by 

the Contractor or the Engineer; 

 Provide the Engineer access to the e-ticketing data in real-time with a web-based or app-based system 

compatible with iOS; 

 Provide offline capabilities to prevent data loss if power or connectivity is lost; 

 Require both the Contractor and the Engineer to accept or reject the e-ticket and provide the ability to 

record the information required by the applicable bid items, as well as any comments. Record the time 

of the approval/rejection and include it in the summary spreadsheet described below. Provide each 

party the capability to edit their respective actions and any entered information; 

 

The Contractor may discontinue use of the e-ticket system and provide printed tickets as needed to meet the requirements of the 

applicable bid items. 
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Special Provision to Item 666 
Retroreflectorized Pavement Markings 
 

Item 666, “Retroreflectorized Pavement Markings,” of the Standard Specifications is amended with respect to the clauses cited 
below. No other clauses or requirements of this Item are waived or changed. 

Section 2.3., “Glass Traffic Beads.” The first paragraph is voided and replaced by the following: 

Furnish drop-on glass beads in accordance with DMS-8290, “Glass Traffic Beads,” or as approved. Furnish a double-drop of 
Type II and Type III drop-on glass beads for longitudinal pavement markings where each type bead is applied separately in equal 
portions (by weight), unless otherwise approved. Apply the Type III beads before applying the Type II beads. Furnish Type II 
beads for work zone pavement markings and transverse markings or symbols. 

Section 4.3.1., “Type I Markings.,” is supplemented by the following: 

4.3.1.3. Spot Striping. Perform spot striping on a callout basis with a minimum callout quantity as shown on the plans. 

Section 4.3.2., “Type II Markings.,” is supplemented by the following: 

4.3.2.1. Spot Striping. Perform spot striping on a callout basis with a minimum callout quantity as shown on the plans. 

Section 4.4., “Retroreflectivity Requirements.,” is voided and replaced by the following. 

Type I markings for Contracts totaling more than 20,000 ft. of pavement markings must meet the following minimum 
retroreflectivity values for all longitudinal edgeline, centerline or no passing barrier-line, and lane line markings when measured 
any time after 3 days, but not later than 10 days after application. 

 White markings: 250 millicandelas per square meter per lux (mcd/m2/lx) 

 Yellow markings: 175 mcd/m2/lx 

Retroreflectivity requirements for Type I markings are not required for Contracts with less than 20,000 ft. of pavement markings 
or Contracts with callout work, unless otherwise shown on the plans. 

Section 4.5., “Retroreflectivity Measurements.,” is voided and replaced by the following: 

Use a mobile retroreflectometer to measure retroreflectivity for Contracts totaling more than 50,000 ft. of pavement markings, 
unless otherwise shown on the plans. For Contracts with less than 50,000 ft. of pavement markings, mobile or portable 
retroreflectometers may be used at the Contractor’s discretion. Coordinate with and obtain authorization from the Engineer 
before starting any retroreflectivity data collection. 

Section 4.5.1., “Mobile Retroreflectometer Measurements.” The last paragraph is voided and replaced by the following. 

Restripe again at the Contractor's expense with a minimum of 0.060 in. (60 mils) of Type I marking material if the average of 
these measurements falls below the minimum retroreflectivity requirements. Take measurements every 0.1 miles a minimum of 
10 days after this third application within that mile segment for that series of markings. If the markings do not meet minimum 
retroreflectivity after this third application, the Engineer may require removal of all existing markings, a new application as initially 
specified, and a repeat of the application process until minimum retroreflectivity requirements are met. 
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Section 4.5.2., “Portable Retroreflectometer Measurements.” The first and second paragraphs are voided and replaced by 
the following. 

Provide portable measurement averages for every 1.0 mile unless otherwise specified or approved. Take a minimum of 
20 measurements for each 1-mi. section of roadway for each series of markings (e.g., edgeline, center skip line, each line of a 
double line) and direction of traffic flow when using a portable reflectometer. Measure each line in both directions for centerlines 
on two-way roadways (i.e., measure both double solid lines in both directions and measure all center skip lines in both 
directions). The spacing between each measurement must be at least 100 ft. The Engineer may decrease the mileage frequency 
for measurements if the previous measurements provide satisfactory results. The Engineer may require the original number of 
measurements if concerns arise. 

Restripe at the Contractor's expense with a minimum of 0.060 in. (60 mils) of Type I marking material if the averages of these 
measurements fail. Take a minimum of 10 more measurements after 10 days of this second application within that mile segment 
for that series of markings. Restripe again at the Contractor's expense with a minimum of 0.060 in. (60 mils) of Type I marking 
material if the average of these measurements falls below the minimum retroreflectivity requirements. If the markings do not 
meet minimum retroreflectivity after this third application, the Engineer may require removal of all existing markings, a new 
application as initially specified, and a repeat of the application process until minimum retroreflectivity requirements are met. 

Section 4.6. “Performance Period.” The first sentence is voided and replaced by the following:  

All longitudinal markings must meet the minimum retroreflectivity requirements within the time frame specified. All markings must 
meet all other performance requirements of this specification for at least 30 calendar days after installation.   

Article 6. “Payment.” The first two paragraphs are 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 “Pavement Sealer” of the size specified; “Retroreflectorized Pavement Markings” of the type 
and color specified and the shape, width, size, and thickness (Type I markings only) specified, as applicable; “Retroreflectorized 
Pavement Markings with Retroreflective Requirements” of the types, colors, sizes, widths, and thicknesses specified; 
“Retroreflectorized Profile Pavement Markings” of the various types, colors, shapes, sizes, and widths specified; or “Reflectorized 
Pavement Marking (Call Out)” of the shape, width, size, and thickness (Type I markings only) specified, as applicable; or 
“Pavement Sealer (Call Out)” of the size specified.  

This price is full compensation for materials, application of pavement markings, equipment, labor, tools, and incidentals. 



6185-002 

1 08-19 
Statewide 

 

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 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 6185 

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

1. DESCRIPTION 

Furnish, operate, maintain and remove upon completion of work, Truck Mounted Attenuator (TMA) or Trailer 
Attenuator (TA). 

2. MATERIALS 

Furnish, operate and maintain new or used TMAs or TAs.  Assure used attenuators are in good working 
condition and are approved for use.  A list of approved TMA/TA units can be found in the Department’s 
Compliant Work Zone Traffic Control Devices List.  The host vehicle for the TMA and TA must weigh a 
minimum of 19,000 lbs. Host vehicles may be ballasted to achieve the required weight. Any weight added to 
the host vehicle must be properly attached or contained within it so that it does not present a hazard and that 
proper energy dissipation occurs if the attenuator is impacted from behind by a large truck. The weight of a 
TA will not be considered in the weight of the host vehicle but the weight of a TMA may be included in the 
weight of the host vehicle.  Upon request, provide either a manufacturer’s curb weight or a certified scales 
weight ticket to the Engineer. 

3. CONSTRUCTION 

Place or relocate TMA/TAs as shown on the plans or as directed. The plans will show the number of 
TMA/TAs needed, for how many days or hours, and for which construction phases. 

Maintain the TMA/TAs in good working condition. Replace damaged TMA/TAs as soon as possible. 

4. MEASUREMENT 

4.1. Truck Mounted Attenuator/Trailer Attenuator (Stationary). This Item will be measured by the each or by 
the day. TMA/TAs must be set up in 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 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.  
The time begins once the TMA/TA is ready for operation at the predetermined site and stops when notified 
by the Engineer.  A minimum of 4 hr. will be paid each day for each operating TMA/TA used in a mobile 
operation. 

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 “Truck Mounted Attenuators/Trailer Attenuators 
(Stationary),” or “Truck Mounted Attenuators/Trailer Attenuators (Mobile Operation).” This price is full 
compensation for furnishing TMA/TA: set up; relocating; removing; operating; fuel; and equipment, materials, 
tools, labor, and incidentals. 
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Special Specification 6291 

Mobile Retroreflectivity Data Collection for  
Pavement Markings 

1. DESCRIPTION 

Furnish mobile retroreflectivity data collection (MRDC) for pavement markings on roadways as shown in the 
plans or as designated by the Engineer. Conduct MRDC on dry pavement only. 

2. EQUIPMENT AND PERSONNEL 

2.1. Mobile Retroreflectometer. Provide a self-propelled, mobile retroreflectometer certified by the Texas A&M 
Transportation Institute (TTI) Mobile Retroreflectometer Certification Program. 

2.2. Portable Retroreflectometer. Provide a portable retroreflectometer that uses 30-meter geometry meeting 
the requirements described in ASTM E 1710. Maintain, service, and calibrate all portable retroreflectometers 
according to the manufacturer’s instructions. 

2.3. Operating Personnel for Mobile Retroreflectometer. Provide all personnel required to operate the mobile 
retroreflectometer and portable retroreflectometer. Ensure MRDC system operator has a current certification 
from the TTI Mobile Retroreflectometer Certification Program to conduct MRDC with the certified mobile 
retroreflectometer provided. 

2.4. Additional Personnel. Provide any other personnel necessary to compile, evaluate, and submit MRDC. 

2.5. Safety Equipment. Supply and operate all required safety equipment to perform this service. 

3. MRDC DOCUMENTATION 

Document all MRDC by county and roadway or as directed by the Engineer. Submit all data to the 
Department  and to the TTI Mobile Retroreflectometer Certification Program no later than 3 working days 
after the day the data is collected. Submit all raw data collected in addition to all other data submitted. 
Provide data files in Microsoft Excel format or a format approved by the Engineer. Provide a high-quality 
DVD showing the markings as they are measured. The data file and video must contain the following 
information. 

3.1. Preliminary Documentation Sample. Submit a sample data file, video, and map of MRDC data in the 
required format 10 working days prior to beginning any work. The format must meet specification and be 
approved by the Engineer before any work may begin.  

3.2. Initial Documentation Review and Approval. The Department will review documentation submitted for the 
first day of MRDC, and if it does not meet specification requirements, will not allow further MRDC until 
deficiencies are corrected. The Department will inform the Contractor no later than 3 working days after 
submittal if the first day of MRDC does not meet specification requirements. Time charges will continue 
unless otherwise directed by the Engineer. 

3.3. Data File. Provide data files with the following: 

 date; 

 district number; 

 county; 
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 name of mobile retroreflectometer operator; 

 route number with reference markers or other reference information provided by the Engineer to indicate 

the location of beginning and end data collection points on that roadway; 

 cardinal direction; 

 line type (single solid, single broken, double solid, etc.); 

 line color; 

 file name corresponding to video; 

 data for each centerline listed separately;  

 average reading taken for each 0.1-mi. interval (or interval designated by the Engineer); 

 accurate GPS coordinates (within 20 ft.) for each interval; 

 color-coding for each interval indicating passing or failing, unless otherwise directed by the Engineer 

(passing and failing thresholds provided by the Engineer);  

 graphical representation of the MRDC (y-axis showing retroreflectivity and x-axis showing intervals) 

corresponding with each data file;  

 distance in miles driven while measuring the pavement markings; 

 event codes (pre-approved by the Engineer) indicating problems with measurement;  

 portable retroreflectometer field check average reading and corresponding mobile average reading for 

that interval when applicable; and  

 upper validation threshold (may be included separately with the raw data but must be clearly identified 

with the data collected using that threshold).  

3.4. Map. Provide a map in an electronic format approved by the Engineer with each MRDC submission that 
includes the following information: 

 date; 

 district number; 

 county; 

 color-coded 1-mi. intervals (or interval length designated by the Engineer) for passing and failing 

retroreflectivity values or retroreflectivity threshold values provided by the Engineer; and  

 percentage of passing and failing intervals, if required by the Engineer.  

3.5. Video. Provide a high-quality DVD with the following information: 

 date and corresponding data file name on label;  

 district number; 

 county; 

 route number with reference markers or other designated reference information to indicate the location 

of beginning and end collection points on that roadway; and 

 retroreflectivity values presented on the same screen with the following information: 

 date; 

 location; 

 starting and ending mileage; 

 total miles; 

 retroreflectivity readings; and 

 upper validation thresholds (may be included separately with the raw data but must be clearly 
identified with the data collected using that threshold). 

3.6. Field Comparison Checks with a Portable Retroreflectometer. Take a set of field comparison readings 
with the portable retroreflectometer at least once every 4 hours while conducting MRDC or at the frequency 
designated by the Engineer. Take a minimum of 20 readings, spread out over the interval measured. List the 
average portable retroreflectometer reading next to the mobile average reading for that interval with the 
reported MRDC data. Request approval from the Engineer to take field comparison readings on a separate 
roadway, when measuring a roadway where portable retroreflectometer readings are difficult to take. Take 
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the off-location field comparison readings at no additional cost. Submit the portable retroreflectometer 
printout of all the readings taken for the field comparison check with the corresponding MRDC data 
submitted. The mobile average reading must be within ±15% of the portable average reading. The Engineer 
may require new MRDC for some or all of the pavement markings measured in a 4-hour interval prior to a 
field comparison check not meeting the ±15% range. Provide the new MRDC at no extra cost to the 
Department. The Engineer may take readings with a Department portable retroreflectometer to ensure 
accuracy at any time. The Department’s Construction Division (CST) will take comparison readings and 
serve as the referee if there is a significant difference between the Engineer’s portable readings and the 
Contractor's mobile and handheld readings. For best results, take field comparison readings on a fairly flat 
and straight roadway when possible.  

3.7. Periodic Field Checks at Pre-Measured Locations. When requested by the Engineer, measure with the 
mobile unit and report to the Engineer immediately after measurement the average retroreflectivity values for 
a designated pre-measured test location. The Engineer will have taken measurements at the test location 
within 10 days of the test. The test location will not include pavement markings less than 30 days old. If the 
measured averages do not fall within ±15% of the pre-measured averages, further calibration and 
comparison measurements may be required before any further MRDC. Submit the results of the field check 
with the MRDC report for that day.  

3.8. Measurement Notification.   Provide notification via email to Mobileretro@tamu.edu a minimum of 24 hours 
prior to mobile retroreflectivity data collection to allow for scheduling verification testing when needed. 

3.9. Verification Testing.  The Engineer or a third party may perform retroreflectivity verification testing within 
7 days of the Contractor’s retroreflectivity readings. The Contractor-submitted retroreflectivity data will be 
compared to the verification test data to determine acceptability of the Contractor’s mobile retroreflectometer 
data. Comparison of the data will result in one of the two scenarios below: 

 Contractor’s Data is Validated – If the difference between contractor’s and Engineer/third party data is 
20% or less, then the contractor’s data is validated.  The contractor’s data will be used for acceptance. 

 Contractor’s Data is not Validated – If the difference between contractor’s and Engineer/third party data 
is more than 20%, then the contractor’s data is not validated.  The Engineer/third party data will be used 
for acceptance and the contractor will be required to take corrective action prior to additional contractor 
data collection and may require re-certification of the mobile retroreflectometer.  If the Engineer 
determines that the contractor’s data might be correct then, Referee Testing may be requested by the 
Engineer.  

3.10. Referee Testing.  CST will perform referee testing using portable retroreflectometers to determine if the 
markings need to be restriped to meet the required retroreflectivity level. The referee test results will be final. 
Referee testing will be conducted on the verification test section(s) using the method for portable 
retroreflectometers specified in Item 666, “Reflectorized Pavement Markings.”   

4. FINAL REPORT 

Submit a final report in the format specified by the Engineer to the Department’s Traffic Engineering 
representative within 1 calendar week after the service is complete. The final report must contain a list of all 
problems encountered (pre-approved event codes) and the locations where problems occurred during 
MRDC.  

5. MEASUREMENT 

When mobile retroreflectivity data collection for pavement markings is specified on the plans to be a pay 
item, measurement will be by the mile driven while measuring pavement markings. 

mailto:Mobileretro@tamu.edu
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6. PAYMENT 

Unless otherwise specified on the plans, the work performed, materials furnished, equipment, labor, tools, 
and incidentals will not be paid for directly, but will be considered subsidiary to bid items of the Contract. 
When mobile retroreflectivity data collection for pavement markings is specified on the plans to be a pay 
item, the work performed in accordance with this Item and measured as provided under “Measurement” will 
be paid for at the unit price bid for “Mobile Retroreflectivity Data Collection.” This price is full compensation 
for providing summaries of readings to the Engineer, equipment calibration and prequalification, equipment, 
labor, tools, and incidentals. 
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