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m PT Column
m PTBent
m Other elements shown in the plans.

The PT may extend into other elements which is subsidiary to the main element being post-tensioned.

PAYMENT

The work performed and materials furnished in accordance with this ltem and measured as provided under
“Measurement” will be paid for at the unit price bid for “PT” for the member type shown on the plans. This
price is full compensation for submittals, mock-ups, prestressing steel, post-tensioning, ducts, grout fittings,
grout, end anchorages, bearing plates, equipment, labor, materials, tools, and incidentals. Materials
furnished for testing will not be paid for directly.

Post-tensioning of precast members, tensioned at a fabrication plant, will not be paid for directly but will be
subsidiary to pertinent Items.
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427-003

Special Provision to ltem 427

Texas

Surface Finishes for Concrete li—i"“"

Item 427, “Surface Finishes for Concrete” of the Standard Specifications is amended with respect to the clauses cited below. No
other clauses or requirements of this ltem are waived or changed.

Article 427.2.1 “Coatings,” is supplemented with the following:

Epoxy Waterproofing. Provide Type X Epoxy per DMS-6100 “Epoxies and Adhesives.” Match color of coating with Federal
Standard 595C color 35630, concrete gray, unless otherwise shown on the plans.

Article 427.4.2.2 “Application,” is supplemented with the following:

Epoxy Waterproofing. Mix epoxy per manufacturer’s instructions. Apply the coating on a dry surface at a maximum application
rate of 100 sq. ft per gallon. Apply a thin uniform film of mixed epoxy to the substrate by the use of a short nap roller or brush.
The epoxy may be sprayed following the thinning requirements of the manufacturer. No more than 15% reduction is permitted.

Match the color of the applied coating with the color standard shown on the plans. Apply when ambient temperature is between
50°F and 100°F.

Article 427.6 “Payment,” the second paragraph is voided and replaced in its entirety with:

When a surface finish for concrete is specified as a pay item, 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 “Adhesive Grout Finish,” “Concrete
Paint Finish,” “Opaque Sealer Finish,” “Silicone Resin Paint Finish,” “Epoxy Waterproof Finish,” or “Blast Finish.” This price is full
compensation for materials; cleaning and preparing surfaces; application of materials; and equipment, labor, tools, and
incidentals.
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440-005

Special Provision to ltem 440

Texas

Reinforcement for Concrete Iiﬁ”

Item 440, “Reinforcement for Concrete,” 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 440.2., “Materials,” is supplemented with the following.

2.7. Welded Deformed Bar Mat Reinforcement. Provide welded deformed bar mats in accordance with
ASTM A184 except as otherwise noted in this Specification. Fabricate welded bar mats from deformed steel
bars in accordance with ASTM A706 by securely connecting every intersection with a process of electrical
resistance welding that employs the principle of fusion combined with pressure. The bars must be assembled
by automatic machines or by other suitable mechanical means that will assure accurate spacing and
alignment of all bars of the finished product.

2.14. Zinc-Coated, Hot-Dip Galvanized Class | or Class Il Steel Reinforcement. Provide zinc-coated, hot-dip
galvanized Class | or Class Il steel reinforcement in accordance with ASTM A767, Grade 60 or Grade 75,
when shown on the plans and as allowed.

2.15. Continuously Hot-Dip Galvanized Reinforcement (CGR). Provide CGR in accordance with ASTM A1094
steel reinforcement, Grade 60 or Grade 75, when shown on the plans and as allowed.

Section 440.2.1., “Approved Mills.” The second paragraph is voided and not replaced.
Section 440.2.5., “Weldable Reinforcing Steel,” is supplemented with the following.
All welding operations must be performed before hot-dip galvanizing.

Section 440.2.8., “Mechanical Couplers,” is voided and replaced with the following.

Use couplers of the type specified in DMS-4510, “Mechanical Couplers for Reinforcing Steel,” Section 4510.6.1., “General
Requirements,” when mechanical splices in reinforcing steel bars are shown on the plans.

Furnish only couplers pre-qualified in accordance with DMS-4510, “Mechanical Couplers for Reinforcing Steel.” Ensure
sleeve-wedge type couplers are not used on coated reinforcing. Sample mechanical couplers in accordance with Tex-743-I for
testing before use on individual projects. Test the mechanical couplers for every project in which mechanical couplers are used
in accordance with Tex-744-1. Furnish couplers only at locations shown on the plans.

Furnish couplers for stainless reinforcing steel with the same alloy designation as the reinforcing steel.
Provide hot-dip or mechanically galvanized couplers when splicing galvanized reinforcing or CGR.
Section 440.2.11., “Low Carbon/Chromium Reinforcing Steel.” The first sentence is voided and replaced by the following.

Provide deformed steel bars in accordance with ASTM A1035, Grade 100, Type CS, when low-carbon, chromium-reinforcing
steel is required on the plans. Type CM will be permitted only if specified on the plans.

Section 440.3.1., “Bending,” is supplemented with the following.
Do not bend hot-dip galvanized reinforcement. Only minor positioning adjustments are permitted.
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Bending of CGR is permitted after galvanizing.
Section 440.3.5., “Placing.” The following will be added to the fourth paragraph.

Use Class 1 or Class 1A supports with CGR. Provide epoxy- or plastic-coated tie wires and clips for use with epoxy-coated
reinforcing steel.

Section 440.3.6.3., “Repairing Coating,” is supplemented with the following:

Repair damaged galvanized surfaces in accordance with Section 445.3.5.2., “Repair Processes.”
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441-004

Special Provisionto ltem 441

Texas

Steel Structures Iiﬁ“’

Item 441, “Steel Structures” 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 441.2.2., Approved Electrodes and Flux-Electrode Combinations,” is voided and replaced with the following:

Use only electrodes and flux-electrode combinations conforming to AWS A5 specifications, and pertinent classifications for the
applicable welding processes. When requested, submit a current Certificate of Conformance (COC) containingall test results as
required by the applicable AWS A5 specification and welding code. Provide proof of Buy America compliance for welding
consumables when requested. For bridge main member fabrication, submit the COC annually.

Section 441.2.3., “High-Strength Bolts,” is revised and replaced by the following:

Use fasteners that meet Item 447, “Structural Bolting.” Use galvanized fasteners on field connections of bridge members when
ASTM F3125-Grade A325 bolts are specified, and steel is painted.

Section 441.3.1.5.1., “Plants,” The second and third paragraphs are voided and replacedwith the following:

Fabrication plants that produce the following non-bridge steel members must be approvedin accordance with DMS-7380, “Steel
Non-Bridge Member Fabrication Plant Qualification.”

= Item610, ‘Roadway lllumination Poles”

Item 613, “High Mast lllumination Poles”

Item 614, “High Mast Rings and Support Assemblies”

Item 650, “Overhead Sign Support Structures”

ltem 654, “Sign Walkways”

ltem 686, “Traffic Signal Poles”

Special Specification 6064, “Intelligent Transportation System (ITS) Poles.”

The Materials and Tests Division (MTD) maintains a list of approved non-bridge fabrication plants on the Department MPL that
produce these members.

Section 441.3.1.6.1., “Erection Drawings,” the third paragraphis voided and replaced with the following:

Perform erection engineering evaluation of the structural adequacy and stability of constructing the bridge system for each step
of the steel erection.

Section 441.3.1.5.3., “Nondestructive Testing (NDT),” is voided and replaced with the following:

Personnel performing NDT must be qualified in accordance with the applicable AWS code and the employer's Written Practice.
Level lll personnelwho qualifies Level | and Level Il technicians must be certified by ASNT for which the NDT Level lllis
qualified. In addition, NDT technicians must pass hands-on tests that MTD administers. This will remain current providedthey
continue to perform testing on Department materials as evidenced by test reports requiring their signature. A technician who fails
any of the hands-on tests must wait 3 mo. or as approved otherwise before retesting. Qualification to performNDT will be
revoked when the technician’s employment is terminated or when the technician goes 6 mo. without performing a teston a
Department project. The technician must pass a new hands-on test to be re-certified. Testing of similar weld joints for non-
Department projects may be considered by the Engineerinstead of re-testing provided enough documentation is submitted with
the signature of the project’s Engineer. These requirements also apply to testing agencies, and individual third-party contractors.
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Section 441.3.1.54., “Welding Procedure Specification Qualification Testing,” is voided and replaced by the following:
For Fabricators qualified in accordance with DMS-7370, DMS-7380, or DMS-7395, laboratories performing procedure
qualification testing for welding procedure specifications (WPSs) must be accredited by a nationally recognized agency that
performs testing in accordance with ISO/Intemational Electrotechnical Commission (IEC) 17025 in the mechanical field of
testing.

Section 441.3.1.9,, “Material Identification,” isamended to include the following paragraph:

Low-stress stencil marks musthave a radius instead of a sharp point. Acceptable stencils include dot, vibration, and
rounded-V stencils. Label these stencils so that they are easily distinguishable from other stencils that are not low-
stress.

Section 441.3.2.4.1., “Flange Tilt,” the last sentence is voided and replaced with the following:

Minor jacking that does not deform the material will be permitted.

Section 441.3.2.5.3., “MagneticParticle Testing,” is voided and replaced with the following:

Use alternating current (AC) when using the yoke method unless otherwise approved. Welds may be further evaluated with half-
wave rectified DC for subsurface indications. Centerline cracking may be detected with aluminum prod methodwhen approved.

Section 441.3.5.8., “Hammering,” is added to state the following:

Do not perform hammeringon any portion of the member that causes the material to permanently deform. Avoid damage to the
material by measures such as use of brass or aluminum hammers or by padding the area to be hammered.

Section 441.3.8.1,, “Shop Painting,” isamended to include with the following paragraph:

Measure the anchor profile after blast cleaning at random locations along the thermal cut surfaces. If specified anchor profile is
not achieved over the entire flame cut surface, grind the edges and re-blast to achieve the required anchor pattem.

Section 441.3.9., “Handling and Storage of Materials,” The second sentence of the second paragraphis replaced by the
following:

Keep materials clean and avoid damaging of the applied coating.
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Special Provision to ltem 442 —

Metal for Structures lfz“"

Item 442, “Metal for Structures” of the Standard Specifications is amended with respect to the clause cited below. No other
clauses or requirements of this ltem are waived or changed.

Section 442.2.1.3.3., “Fasteners.” The first sentence of the first paragraph is replaced by the following:
Fasteners. Provide high-strength bolts that meet ASTM F3125-Grade A325 unless otherwise shown on the plans.

Section 442.2.1.3.3., “Fasteners.” The third paragraph is deleted and not replaced.
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Special Provision to ltem 446 %«@
Field Cleaning and Painting Steel I"

partment
of Transportation

For this project, ltem 446, “Field Cleaning and Painting Steel,” of the Standard Specifications, is hereby amended with respect to
the clauses cited below, and no other clauses or requirements of this ltem are waived or changed hereby.

Section 446.4.1., “Qualification,” the first and second paragraphs are voided and replaced by the following:

Submit to the Engineer documentation verifying SSPC QP 1 or NACE NIICAP AS-1 certification for work
requiring the removal or application of coatings. Additionally, submit to the Engineer documentation verifying
SSPC QP 2 Cat A or NACE NIICAP AS-2 certification when work requires removal of coatings containing
hazardous materials. Maintain certifications throughout the project. No work may be performed without
current and active certifications unless otherwise shown on the plans. The Engineer may waive certification
requirements for minor, touch-up repair work and coating steel members repaired in accordance with

ltem 784, “Steel Member Repair.”

The Engineer may waive certification requirements, when stated on the plans, for the purpose of qualification
in either contractor certification program if the project has been accepted as a qualification project as part of
the process for obtaining SSPC QP1 Cat A or NACE NIICAP AS-1 certification. Submit certification
applications and proof of acceptance before beginning work or provide SSPC QP 7 certification when
required on the plans.

Section 446.4.7.3.2., “Classes of Cleaning,” is amended with the following:
Prepare all surfaces of painted steel members subsequently exposed from structural operations, such as

deck removal or steel repair, in accordance with this ltem. Prevent loose or damaged paint from entering the
environment.
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448-001

Special Provisionto ltem 448

Texas

Structural Field Welding y L2

Item 448, “Structural Field Welding” 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 448.2., “Materials,” the third paragraph is voided and replaced with the following:

Use only electrodes and flux-electrode combinations conforming to AWS A5 specifications and pertinent classifications for the
applicable welding processes. When requested, submit a current Certificate of Conformance (COC) containingacceptable
wording indicating Buy America compliance and all tests required by the applicable AWS specifications and welding codes. Tests
must be conducted on electrodes of the same class, size, and brand; and manufactured by the same process and with the same
materials as the electrodes to be furnished.
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Special Provision to ltem 449 % ’

Anchor Bolts lfz“"

Item 449, "Anchor Bolts” of the Standard Specifications is amended with respect to the clause cited below. No other clauses or
requirements of this Item are waived or changed.

Section 449.2.1., “Bolts and Nuts.” Table 1 is replaced by the following:

Table 1
Bolt and Nut Standards
Specified Anchor Bolt Category Bolt Standards Nut Standards
Mild steel ASTM A307 Gr. A, F1554 Gr. ASTM A563
36, or A36

ASTM F1554 Gr. 55 with ASTM A194 Gr. 2 or

Medium-strength, supplementary requirement A563 Gr. D or better

mild steel

$1
High-strength steel ASTM F3125-Grade A325 ASTM A194 or
or ASTM A449! A563, heavy hex
Alloy steel ASTM A193 Gr. B7 or F1554 | ASTM A194 Gr. 2H or
Gr. 105 A563 Gr. DH, heavy hex

1. If headed bolts are specified, ASTM A449 bolts must be heavy hex head.

Section 449.3.3.1,” Anchor Bolt Thread Lubricant Coating,” The first sentence of the first paragraph is voided and replaced
by the following.

Coat anchor bolt threads before installing nuts with an electrically conducting lubricant compound described in
Section 449.3.3.2.1., “Definitions,” for traffic signal poles, roadway illumination poles, high mast illumination poles, intelligent
transportation system poles, overhead sign support structures, and steel electrical service supports.

Section 449.3.3.2,”Anchor Bolt Tightening Procedure,” The first sentence of the first paragraph is voided and replaced by the
following.

Tighten anchor bolts for traffic signal poles, shoe base and concrete traffic barrier base roadway illumination poles, high mast
illumination poles, intelligent transportation system poles, and overhead sign support structures in accordance with this Section.
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Special Provisionto ltem 450
Railing y L%

Item 450, “Railing” of the Standard Specifications is amended with respect to the clauses cited below. No other clauses or
requirements of this ltem are waived or changed.

Section 450.3.1.2,, “Fabrication,” is supplemented with the following.
Fabrication plants that produce metal railing (steel and aluminum) must be approvedin accordance with DMS-7395, “Metal
Railing Fabrication Plant Qualification.” This required approval does not include fabricators of chain link fence. The Materials and

Tests Division maintains a MPL of approved fabrication plants of metal railing.

Permanently mark each metal railing post base plate, at a visible location when erected, with the fabrication plant’s insignia or
trademark. Forfabricated rail panels, provide this permanent mark on one post base plate, per panel.
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Special Provision to ltem 462 % )

Texas

Concrete Box Culverts and Drains lfz“'

Item 462, “Concrete Box Culverts and Drains,” 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., “General.” The last paragraph is voided and replaced with the following:

Furnish material for precast formed and machine-made box culverts in accordance with DMS-7305, “Fabrication and
Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.”

Sections 2.2.2., “Formed Precast,” and 2.2.3., “Machine-Made Precast,” are voided and replaced by the following.

222 Precast. Precast formed and machine —made box culvert fabrication plants must be approved in accordance with
DMS-7305, “Fabrication and Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage
Structures.” The Construction Division maintains a list of approved precast box culvert fabrication plants on the
Department's MPL. Fabricate precast boxes in accordance with DMS-7305, “Fabrication and Qualification Procedure
for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.”

Sections 2.3.2., “Formed Precast,” and 2.3.3., “Machine-Made Precast,” are voided and replaced by the following.

232 Precast. Make, cure, and test compressive test specimens for precast formed and machine -made box culverts in
accordance with DMS-7305, “Fabrication and Qualification Procedure for Multi-Project Fabrication Plants of Precast
Concrete Drainage Structures.

Section 2.5., “Marking,” the first paragraph is voided and replaced with the following.

Marking. Clearly mark each precast unit with the following:

Name or trademark of fabricator and plant location;

ASTM designation and product designation (when applicable);

Date of manufacture,

Box size,

Minimum and maximum fill heights,

Designation “TX” for precast units fabricated per DMS-7305,

Fabricator’s designated approval stamp for each approved unit,

Designation “SR” for boxes meeting sulfate-resistant concrete plan requirements (when applicable), and
Precast drainage structures used for jacking and boring (when applicable).

Section 2.6., “Tolerances.” The section is voided and replaced with the following.
Ensure precast sections meet the permissible variations listed in ASTM C1577.

Ensure that the sides of a section at each end do not vary from being perpendicular to the top and bottom by more than 1/2 in.
when measured diagonally between opposite interior corners. Deviations from this tolerance will be acceptable if the sections
can be fitted at the plant and the joint opening at any point does not exceed 1 in. Use match-marks for proper installation on
sections that have been accepted in this manner.

Ensure wall and slab thicknesses are not less than shown on the plans except for occasional deficiencies not greater than 3/16
in. or 5%, whichever is greater. If proper jointing is not affected, thicknesses in excess of plan requirements are acceptable.
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Section 2.7., “Defects and Repair.” The section is voided and replaced with the following:

Fine cracks on the surface of members that do not extend to the plane of the nearest reinforcement are acceptable unless the
cracks are numerous and extensive. Repair cracks that extend into the plane of the reinforcing steel in accordance with the
Department's Concrete Repair Manual. The Engineer may accept boxes with repairs that are sound, properly finished, and cured
in conformance with pertinent specifications. Discontinue further production of precast sections until corrections are made and
proper curing is provided when fine cracks on the surface indicate poor curing practices.

Repair precast boxes in accordance with DMS-7305, “Fabrication and Qualification Procedure for Multi-Project Fabrication
Plants of Precast Concrete Drainage Structures.”

Section 2.8., “Storage and Shipment.” This section is voided and replaced with the following:
2.8 Storage and Shipment. Store precast sections on a level surface. Do not place any load on the sections until design

strength is reached and curing is complete. Store and ship precast boxes in accordance with DMS-7305, “Fabrication
and Qualification Production for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.
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Special Provision to Iltem 464 % ’

Texas

Reinforced Concrete Pipe y 2

Item 464, “Reinforced Concrete Pipe,” 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., “Fabrication.” The section is voided and replaced with the following.

Fabrication plants must be approved by the Materials and Tests Division in accordance with DMS-7305, “Fabrication and
Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures,” before furnishing precast
reinforced concrete pipe for Departmental projects. The Department's MPL has a list of approved reinforced concrete pipe
plants.

Furnish material and fabricate reinforced concrete pipe in accordance with DMS-7305, “Fabrication and Qualification Procedure
for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.”

Section 2.3., “Marking.” The first paragraph is voided and replaced with the following.

Furnish each section of reinforced concrete pipe marked with the following information specified in DMS-7305, “Fabrication and
Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.”
= Class or D-Load of pipe,
ASTM designation,
Date of manufacture,
Pipe size,
Name or trademark of fabricator and plant location,
Designation “TX” for precast units fabricated per DMS-7305;
Designated fabricator’s approval stamp for each approved unit,
Pipe to be used for jacking and boring (when applicable), and
Designation “SR” for pipe meeting sulfate-resistant concrete plan requirements (when applicable).

Section 2.5., “Causes for Rejection.” The section is voided and replaced with the following.

Individual sections of pipe may be rejected for any of the conditions stated in the Annex of DMS-7305, “Fabrication and
Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.”

Section 2.6., “Repairs.” The section is voided and replaced with the following:

Make repairs, if necessary, as stated in the Annex of DMS-7305, “Fabrication and Qualification Procedure for Multi-Project
Fabrication Plants of Precast Concrete Drainage Structures.”
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Special Provision to Iltem 465 % ’

Texas

Junction Boxes, Manholes, and Inlets liz“'

Item 465, “Junction Boxes, Manholes, and Inlets,” 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., “Concrete,” The section is voided and replaced with the following.

Furnish concrete per DMS-7305 for formed and machine-made precast junction boxes, manholes, and inlets. Furnish Class C
concrete for cast-in-place junction boxes, manholes, and inlets unless otherwise shown on the plans.

Section 3.1., “Precast Junction Boxes, Manholes, and Inlets,” The section is voided and replaced with the following.

Construct formed and machine-made precast junction boxes, manholes, and inlets in accordance with DMS-7305, “Fabrication
and Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures” and the Contract
Plans, except as otherwise noted in this Item.

Multi-project fabrication plants as defined in ltem 424 “Precast Concrete Structural Members (Fabrication),” that produce junction
boxes, manholes, and inlets will be approved by the Materials and Tests Division in accordance with DMS-7305, “Fabrication
and Qualification Procedure for Multi-Project Fabrication Plants of Precast Concrete Drainage Structures.” The Department’s
MPL has a list of approved multi-project fabrication plants.

Section 3.1.1., “Lifting Holes,” The section is voided and not replaced.

Section 3.1.2., “Marking.” The section is voided and replaced with the following.
Marking. Clearly mark each precast junction box, manhole, and inlet unit with the following information:

name or trademark of fabricator and plant location;

product designation;

ASTM designation (if applicable);

date of manufacture;

designation “TX" for precast units fabricated per DMS-7305;

designated fabricator’s approval stamp for each approved unit; and

designation “SR” for product meeting sulfate-resistant concrete plan requirements (when applicable).
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Special Provision to Item 502 % ’

Texas

Barricades, Signs and Traffic Handling lif“"

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 | 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 =

Texas

Temporary Erosion, Sedimentation, and Environmental 4.7,
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:

m “Environmental Management System: Awareness Training for the Contractor” (English and Spanish) (Approximate
running time 20 min.), and

m “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 enroliment as
prescribed by the Department and pay associated fees for the following training:

B “Revegetation During Construction,”
m  “Construction General Permit Compliance,” and
m “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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520-002

Special Provision to Item 520 % ’

Texas

Weighing and Measuring Equipment lfa“"'",,

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 ltem 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:

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

B 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;

m Provide the Engineer access to the e-ticketing data in real-time with a web-based or app-based system
compatible with iOS;

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

m  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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540-001

Special Provision to ltem 540 % ’

Texas

Metal Beam Guard Fence liz“'

Item 540, “Metal Beam Guard Fence” of the Standard Specifications is amended with respect to the clauses cited below. No
other clauses or requirements of this ltem are waived or changed.

Article 540.4.7, “Measurement,” is voided and replaced with the following:

Long Span System. Measurement will be by each long span system, complete in place. Each long span
system will be from the first CRT to the last CRT in the system.
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636-001

Special Provision to Item 636 % ’
Signs y 2

Item 636, “Signs” of the Standard Specifications, is hereby amended with respect to the clauses cited below, and no other
clauses or requirements of this ltem are waived or changed hereby.

Section 636.3.1, “Fabrication.” is deleted.
Section 636.3.1.2, “Sheeting Application.” The last sentence of the fourth paragraph is voided and replaced by the following.

Do not splice sheeting or overlay films for signs fabricated with ink or with colored transparent films.

1 12-17
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643-001

Special Provision to ltem 643 % ’

Sign Identification Decals y 2

Item 643, “Sign Identification Decals,” 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 2. “Materials.” The sign identification decal design shown in Figure 1 and the description for each row in Table 1 are
supplemented by the following.

Texas Department of Transportation

c Fabrication Date T 1
slemfalufofofals|o|n]|D] 2
201 | 202 | 208 | 204 | 205 3
ol1]2|3]4|5]|6|7]8]9 4

Sheeting MFR - Substrate
alslc|ofelrleln]ulk]L]uM]| s
Film MFR
alslc|ofe|[Fle|n|ulk|[L]M]| s
Sheeting MFR - Legend
alslc|ofelrleln]ulk]L]um] 7

Installation Date

0| 1]2]3 8

o112 |34 |5|6|7|8]|29 9
JIFIM{A|M|J|J|A|S|O|N|D 10
201 202 203 204 205 11
o112 |3|4|5|6|7|8]|09 12

Name of Sign Fabricator
Physical Address

City, State, Zip Code 13

Figure 1
Decal Design (Row numbers explained in Table 1)
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Table 1
Decal Description

Row Explanation

1 - Sign fabricator

2 — Month fabricated

3 — First 3 digits of year fabricated

4 - Last digit of year fabricated

5 — Manufacturer of the sheeting applied to the substrate

6 — Film (colored transparent or non-reflective black) manufacturer

7 — Manufacturer of the sheeting for the legend

8 — Tens digit of date installed

9 - Ones digit of date installed

10 — Month installed

11 - First 3 digits of year installed

12 - Last digit of year installed

13 — Name of sign fabricator and physical location of sign shop

2-2
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654-001

Special Provision to ltem 654 % ’

Sign Walkways y 2

Item 654,” Sign Walkways” of the Standard Specifications, is hereby amended with respect to the clauses cited below, and no
other clauses or requirements of this ltem are waived or changed hereby.

Section 654.3.2, “Fabrication.” The following language is added after the first paragraph.
Fabrication plants that produce sign walkways must be approved in accordance with DMS-7380, “Steel Non-Bridge Member

Fabrication Plant Qualification.” The Construction Division maintains a list of approved sign walkway fabrication plants on the
Department’s Material Producers List.
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n . = ®
Special Provision to Item 656 %
Foundations for Traffic Control Devices lﬁ.-f“"

Item 656, “Foundations for Trafiic Confrol Devices” ofthe Standard Specifications is amended with respectto the clauses cited
below. No other clauses or requirements of this ltem are waived or changed.

Article 3. “Construction.,” the first paragraph is supplemented by the following:

Ensure the top of the foundation and anchor bolts meet specified requirementsin relation to the final grade.
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666-007

Special Provision to Item 666 % ’

Texas

Retroreflectorized Pavement Markings lif“"

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 Il and Type Ill 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 Ill beads before applying the Type Il beads. Furnish Type Il
beads for work zone pavement markings and transverse markings or symbols.

Section 4.3.1., “Type | 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 Il 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 | 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/m?/Ix)

m  Yellow markings: 175 mcd/m2/Ix

Retroreflectivity requirements for Type | 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 | 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 | 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 | 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 | 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 | 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.
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680-006

Special Provision to Item 680 % ’
Highway Traffic Signals y L

Item 680, “Highway Traffic Signals” of the Standard Specifications is amended with respect to the clauses cited below. No other
clauses or requirements of this ltem are waived or changed.

Article 680.3.1.1.2,”Conduit,” The fourth sentence of the first paragraph is voided and replaced by the following.

Seal the ends of each conduit with approved sealant, after all cables and conductors are installed.
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3096-003

Special Provision to Special Specification 3096
Asphalts, Oils, and Emulsions

% ’
Texas
Department
of Transportation

Special Specification 3096, “Asphalts, Qils, and Emulsions,” is amended with respect to the clause cited below. No other clause
or requirements of this ltem 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 Polymer-Modified Viscosity Grade
Procedure | AC-12-5TR NT-HA! 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 | 5.0 - - - 3.0 - - - 2.0 - 5.0 -
or Tex-
553-C
Dynamic shear, G*/sin 3, 82°C, T315 - - 1.0 - - - - - - - - -
10 rad/s, kPa
Dynamic shear, G*/sin 8, 64°C, T315 - - - - - - - - - 1.0 -
10 rad/s, kPa 1.0
Dynamic shear, G*/sin 8, 58°C, T315 1.0 - - - - - - - 1.0 - - -
10 rad/s, kPa
Viscosity
140°F, poise T202 1,200 { - - - 1,500 { - |2000{ - [1,000; - |2000;{ -
275°F, poise T202 - - - - - 8.0 - - - 8.0 - 10.0
275°F, Pa-s T316 - - - 4.0 - - - - - - - -
Penetration, 77°F, 100 g, 5 sec. T49 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.0.C., °F T48 425 425 425 - | 425 - 425 - 425 -
Tests on residue from RTFOT T 240
aging and pressure aging: and R 28
Creep stiffness T313
S, -18°C, MPa - 300 - - - 300 - 300 - 300 - 300
m-value, -18°C 0.300 | - - - ]0300; - 0300 - |0300; - ]0300; -

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.
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Table 12A
Diluted CSS-1H
Type-Grade
P Test Diluted Slow-Setting
roperty Procedure|  CSS-1H 50/50 CSS-1H40/60 | CSS-1H 30/70
Min Max Min Max Min Max
Viscosity, Saybolt Furol
77°F, sec. T72 Report Only Report Only Report Only
Distillation test:
Residue by distillation, % by wt. T59 30 - 24 - 18 -
Oil distillate, % by volume of emulsion - 05 - 0.5 - 05
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 T51 80 - 80 - 80 -
Table 12B
Diluted AE-P
Type-Grade
Property Test Diluted Slow-Setting
Procedure AE-P 50/50 AE-P 40/60 | AE-P 30/70
Min Max Min { Min | Max | Min
Viscosity, Saybolt Furol T72
122°F, sec. Report Only Report Only | Report Only
Asphalt emulsion distillation to 500°F
followed by Cutback asphalt distillation of T59&T78
residue to 680°F:
Residue after both distillations, % by wt. 20 - 16 - 12 -
Total oil distillate from both distillations, % 12.5 20 10.0 16 75 12
by volume of emulsion
Tests on residue after all distillations:
Solubility, % T 44 97.5 - 97.5 - 97.5 -
Float test, 122°F, sec. T50 50 200 50 200 50 | 200
1-2 11-23
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6185-002

Special Provision to Special Specification 6185 % ’

Truck Mounted Attenuator (TMA) and Trailer lﬁ.ﬁ“‘
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:

41, 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 1002 —

Texas

Landscape Amenity y L

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 ltem 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 —

Texas

Tree Protection lfz“'

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 3076 % ’
Dense-Graded Hot-Mix Asphalt y 2%

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.”

21.

2.1.1.

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.”

Aggregate. Fumish 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.

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:
m build an individual stockpile for each material;
B request the Department test the stockpile for specification compliance; and
B 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.

10-19
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21.1.2.

21.2.

3076

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.

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.

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
MD.c = 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.

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).
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2.13.

22.

2.3.

24.

3076

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 | TestMethod | Requirement
Coarse Aggregate
SAC Tex-499-A (AQMP) | As shown on the plans
Deleterious material, %, Max Tex-217-F, Part | 15
Decantation, %, Max Tex-217-F, Part Il 1.5
Micro-Deval abrasion, % Tex-461-A Note 1
Los Angeles abrasion, %, Max Tex-410-A 40
H 0,
m:gnesmm sulfate soundness, 5 cycles, %, Tex-411-A 30
Crushed face count,? %, Min Tex-460-A, Part | 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
#3 70-100
#200 0-30

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:

m s sufficiently dry, free-flowing, and free from clumps and foreign matter as determined by the

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

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

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

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.

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

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.

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.

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:

m 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;

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

m 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.

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.
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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 RAP!

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.

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 |. 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 Ill. 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.
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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:

m the substitute binder meets the specification requirements for the substitute binder grade in accordance
with Section 300.2.10., “Performance-Graded Binders;” and
m 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

Originall Allowable Substitute Allowable Substitute| Maximum Ratio of Recycled Binder!
ginatly ) PG Binder for to Total Binder (%)
Specified PG Binder for )
Intermediate and

PG Binder Surface Mixes . Surface | Intermediate Base
Base Mixes

76-2245 70-22 70-22 10.0 20.0 25.0

70-2225 N/A 64-22 10.0 20.0 25.0

64-2223 N/A N/A 10.0 20.0 25.0

76-2845 70-28 70-28 10.0 20.0 25.0

70-2825 N/A 64-28 10.0 20.0 25.0

64-2823 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.

Binder substitution is not allowed for surface mixtures.

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.

w

EQUIPMENT

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

41.

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 ltem 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.

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.
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Table 6
Test Methods, Test Responsibility, and Minimum Certification Levels
Test Description | Test Method | Contractor |  Engineer | Level!
1. Aggregate and Recycled Material Testing
Sampling Tex-221-F v v 1A/AGG101
Dry sieve Tex-200-F, Part | v v 1A/AGG101
Washed sieve Tex-200-F, Part Il v v 1A/AGG101
Deleterious material Tex-217-F, Parts | &Il v v AGG101
Decantation Tex-217-F, Part |l 4 v AGG101
Los Angeles abrasion Tex-410-A v TxDOT
Magnesium sulfate soundness Tex-411-A v TxDOT
Micro-Deval abrasion Tex-461-A v AGG101
Crushed face count Tex-460-A v v AGG101
Flat and elongated particles Tex-280-F v v AGG101
Linear shrinkage Tex-107-E v v AGG101
Sand equivalent Tex-203-F v v AGG101
Organic impurities Tex-408-A v v AGG101
2, Asphalt Binder & Tack Coat Sampling
Asphalt binder sampling Tex-500-C, Part Il v 1A/1B
Tack coat sampling Tex-500-C, Part llI v 1A/1B
3. Mix Design & Verification
Design and JMF changes Tex-204-F v v 2
Mixing Tex-205-F v v 2
Molding (TGC) Tex-206-F v v 1A
Molding (SGC) Tex-241-F v v 1A
Laboratory-molded density Tex-207-F, Parts | & VI v v 1A
Rice gravity Tex-227-F, Part Il v v 1A
Ignition oven correction factors? Tex-236-F, Part Il v v 2
Indirect tensile strength Tex-226-F v v 1A
Hamburg Wheel test Tex-242-F v v 1A
Boil test Tex-530-C v v 1A
4. Production Testing
Selecting production random numbers Tex-225-F, Part | v 1A
Mixture sampling Tex-222-F v v 1A/1B
Molding (TGC) Tex-206-F v v 1A
Molding (SGC) Tex-241-F v v 1A
Laboratory-molded density Tex-207-F, Parts | & VI v v 1A
Rice gravity Tex-227-F, Part Il v v 1A
Gradation & asphalt binder content? Tex-236-F, Part | v v 1A
Control charts Tex-233-F v v 1A
Moisture content Tex-212-F, Part i v v 1A/AGG101
Hamburg Wheel test Tex-242-F v v 1A
Micro-Deval abrasion Tex-461-A v AGG101
Boil test Tex-530-C 4 v 1A
Abson recovery Tex-211-F v TxDOT
5. Placement Testing

Selecting placement random numbers Tex-225-F, Part I v 1B
Trimming roadway cores Tex-251-F, Parts | & Il v v 1A/1B
In-place air voids Tex-207-F, Parts | & VI v v 1A
In-place density (nuclear method) Tex-207-F, Part Ill v 1B
Establish rolling pattern Tex-207-F, Part IV v 1B
Control charts Tex-233-F v v 1A
Ride quality measurement Tex-1001-S v v Note 3
Segregation (density profile) Tex-207-F, PartV v v 1B
Longitudinal joint density Tex-207-F, Part Vil v v 1B
Thermal profile Tex-244-F v v 1B
Shear Bond Strength Test Tex-249-F v TxDOT

1. Level 1A, 1B, AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program.

2. Referto 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.
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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://lwww.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 | ReportedBy | ReportedTo | To Be Reported Within
Production Quality Control
Gradation'
Asphalt binder content’ 1 working day of completion of
Laboratory-molded density? Contractor Engineer 9 theysublot P
Moisture content?
Boil test?
Production Quality Assurance
Gradation®

Asphalt binder content?
Laboratory-molded density’
Hamburg Wheel test*

Boil test?

Binder tests*

1 working day of completion of
the sublot

Engineer Contractor

Placement Quality Control

In-place air voids?
Segregation’
Longitudinal joint density"
Thermal profile!

1 working day of completion of
the lot

Contractor Engineer

Placement Quality Assurance
In-place air voids! 1 working day after receiving the
trimmed cores®

Segregation® Engi Contract
Longitudinal joint density? ngineer ontractor 1 working day of completion of
Thermal profile® the lot
Aging ratio*
2 working days of performing all
. . required tests
Payment adjustment summary Engineer Contractor and receiving Contracor 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. 2days 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.
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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.

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:

Project Personnel. For project personnel, include:

m alist of individuals responsible for QC with authority to take corrective action;

W current contact information for each individual listed; and

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

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

m the sequence of material processing, delivery, and minimum quantities to assure continuous plant
operations;

B aggregate stockpiling procedures to avoid contamination and segregation;

m frequency, type, and timing of aggregate stockpile testing to assure conformance of material
requirements before mixture production; and

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

Production. For production, include:

B loader operation procedures to avoid contamination in cold bins;

B procedures for calibrating and controlling cold feeds;

B procedures to eliminate debris or oversized material;

W 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

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

Loading and Transporting. For loading and transporting, include:

W type and application method for release agents; and
m truck loading procedures to avoid segregation.

Placement and Compaction. For placement and compaction, include:
m proposed agenda for mandatory pre-paving meeting, including date and location;
W proposed paving plan (e.g., paving widths, joint offsets, and lift thicknesses);
W type and application method for release agents in the paver and on rollers, shovels, lutes, and other
utensils;
W procedures for the transfer of mixture into the paver, while avoiding segregation and preventing material
spillage;
W process to balance production, delivery, paving, and compaction to achieve continuous placement
operations and good ride quality;
W paver operations (e.g., operation of wings, height of mixture in auger chamber) to avoid physical and
thermal segregation and other surface irregularities; and
W procedures to construct quality longitudinal and transverse joints.
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Mixture Design.

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.

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:

m the combined aggregate gradation, source, specific gravity, and percent of each material used;
m asphalt binder content and aggregate gradation of RAP and RAS stockpiles;
m the target laboratory-molded density (or Ndesign level when using the SGC);
m results of all applicable tests;
m the mixing and molding temperatures;
m the signature of the Level 2 person or persons that performed the design;
m the date the mixture design was performed; and
W a unique identification number for the mixture design.
Table 8
Master Gradation Limits (% Passing by Weight or Volume) and VMA Requirements
Sieve B ¢ D F
Size Fine Coarse Fine Fine
Base Surface Surface Mixture
2" _ _ _ _
1-12" 100.0 - - -
1" 98.0-100.0 100.0" - -
3/4" 84.0-98.0 95.0-100.0 100.0' -
1/2" - - 98.0-100.0 100.0!
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 | 140 [ 150 [ 160
Production (Plant-Produced) VMA, % Minimum
- ] 125 | 135 | 145 | 155

1.

Defined as maximum sieve size. No tolerance allowed.
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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 50!
Indirect tensile strength (dry), psi Tex-226-F 85-200?
Boil test? 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 Test Method Minimum # of Passes

Binder Grade @ 12.5 mm' Rut Depth, Tested @ 50°C

PG 64 or lower 10,0002

PG 70 Tex-242-F 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.

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.

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.

Contractor’s Responsibilities.

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 |, for molding production samples.

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

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

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

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.

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.

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.

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

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

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

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.

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.

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.

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
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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.
442117 JMF Adjustments. If JMF adjustments are necessary to achieve the specified requirements, make the
adjustments before beginning a new lot. The adjusted JMF must:
W be provided to the Engineer in writing before the start of a new lot;
B be numbered in sequence to the previous JMF;
B meet the mixture requirements in Table 4 and Table 5;
B meet the master gradation limits shown in Table 8; and
m  be within the operational tolerances of JMF2 listed in Table 11.
44.21.18. 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
Allowable Difference | Allowable Difference | Allowable Difference
Description Test Method | Between Trial Batch | from Current JMF | between Contractor
and JMF1 Target Target and Engineer’
ivi [ i i 2.3
Ind!v!dual OA reta!ned for #§ sieve and larger Tex-200-F Must be Within 15.0 15.0
Individual % retained for sieves smaller than #8 E— o )
or Master Grading Limits +3.023 +3.0
and larger than #200 Tex-236-F in Table 8
% passing the #200 sieve - +2.023 +1.6
Asphalt binder content, % Tex-236-F +0.5 +0.3° +0.3
Laboratory-molded density, % +1.0 1.0 +1.0
In-place air voids, % Tex-207-F 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.

4422

44221.

Engineer’s Responsibilities.

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 |, 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.
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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:

m the Contractor's mix design report (JMF1);

m the Contractor-provided Hamburg Wheel test results;

m all required materials including aggregates, asphalt, additives, and recycled materials; and
m 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.

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.

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.

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:

B Tex-226-F, to verify that the indirect tensile strength meets the requirement shown in Table 9; and
B Tex-530-C, to retain and use for comparison purposes during production.

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.

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.
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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.

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.

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:

m any RAP stockpile used in the mix is more than 0.5% higher than the value shown on the mixture design
report; or

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

Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in
Item 300, “Asphalts, Qils, 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, norin
any case longer than 12 hr. unless otherwise approved.

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 Grade! 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 I, 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.

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.

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 Ib./sq. yd. for each inch of pavement unless otherwise shown on the
plans.

Table 13
Compacted Lift Thickness and Required Core Height
Mixture Compacted Lift Thickness Guidelines Minimum Untrimmed Core
Type Minimum (in.) Maximum (in.) Height (in.) Eligible for Testing
B 250 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

Weather Conditions.

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.”
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Table 14A

Minimum Pavement Surface Temperatures

High-Temperature Minimum Pavement Surface Temperatures (°F) .
Binder Grade' Subsurface Layers or Surface Layers Placed in
Night Paving Operations 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.

3076

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 Minimum Pavement Surface Temperatures (°F)
Binder Grade' Subsurface Layers or Surface Layers Placed in
Night Paving Operations 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.

Tack Coat.

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.

Sampling. The Engineer will obtain at least one sample of the tack coat binder per project in accordance
with Tex-500-C, Part Ill, and test it to verify compliance with ltem 300, “Asphalts, Qils, 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.”
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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 Minimum Placement Temperature
Binder Grade! (Before Entering Paver)?
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.

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.”

Thermal Segregation.

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

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

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.

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.

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.
18- 31
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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.

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.

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.

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.

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
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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.”

Production Acceptance.

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.

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.

Production Sampling.

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.

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.

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.

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
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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.

Asphalt Binder Sampling. Obtain a 1-gt. 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 ltem 300, “Asphalts, Qils, and
Emulsions” and will retain the other split sample for one year.

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 | does not yield reliable results. Provide
evidence that results from Tex-236-F, Part | 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.
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Description Test Method Mmmllum Contractor Mmupum Engineer
Testing Frequency Testing Frequency

Individual % retained for #8 sieve and larger

PTS . - Tex-200-F
Individual % retained for sieves smaller than {

or 1 per sublot 1 per 12 sublots
#8 and larger than #200 Tex-236-F
% passing the #200 sieve -
Laboratory-molded density
Laboratory-mqlded bulk specific gravity Tex-207-F NA 1 per sublot’
In-place air voids
VMA Tex-204-F
Segregation (density profile)? Tex-207-F, PartV 1 ver sublot
Longitudinal joint density Tex-207-F, Part VII P 1 per project
Moisture content Tex-212-F, Part |l When directed
Theoretical maximum specific (Rice) gravity Tex-227-F N/A 1 per sublot'
Asphalt binder content Tex-236-F 1 per sublot 1 per lot!
Hamburg Wheel test Tex-242-F N/A
Recycled Asphalt Shingles (RAS)3 Tex-217-F, Part lll N/A
Thermal profile? Tex-244-F 1 per sublot
. . . 1 per lot

Asphalt binder sampling and testing Tex-500-C, Part I (sample only)* 1 per project
Tack coat sampling and testing Tex-500-C, Part Il N/A
Boil test® Tex-530-C 1 per lot
Shear Bond Strength Testt Tex-249-F 1 per prﬂﬁf;)(samp'e

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.

Sk wn

Not required when a thermal imaging system is used.
Testing performed by the Materials and Tests Division or designated laboratory.

Obtain witnessed by the Engineer. The Engineer will retain these samples for one year.
The Engineer may reduce or waive the sampling and testing requirements based on a satisfactory test history.
Testing performed by the Materials and Tests Division or District for informational purposes only.

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.

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.

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.

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
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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.

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.

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.

Placement Acceptance.

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

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%.

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.

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.

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 Ib./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.

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
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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.

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.

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.

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.
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Table 17
Mimimum Uncompacted Mat Temperature Requiring a Segregation Profile

High-Temperature Minimum Temperature of the Uncompacted Mat
Binder Grade! Allowed Before Initial Break Down Rolling?%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
Maximum Allowable Maximum Allowable
Mixture Type Density Range Density Range
(Highest to Lowest) (Average to Lowest)
Type B 8.0 pcf 5.0 pcf
Type C, Type D & Type F 6.0 pcf 3.0 pcf

Longitudinal Joint Density.

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.

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.
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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.

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.

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.

Exempt Production. The Engineer may deem the mixture as exempt production for the following conditions:
W anticipated daily production is less than 500 tons;

m 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.

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

m 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;

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

m when a thermal imaging system is not used, the Engineer may perform segregation (density profiles)
and thermal profiles in accordance with the specification.

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

27 - 31
10-19
Statewide


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

3076

5.1.

5.2

MEASUREMENT

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 ltem 520, “Weighing and
Measuring Equipment.”

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.

6.1.

PAYMENT

The work performed and materials furnished in accordance with this ltem 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 ltem 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 ltem; 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.”

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.

28 -31
10-19
Statewide


http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf

6.1.1.

6.1.2.

6.2.

3076

Table 19
Production Payment Adjustment Factors for Laboratory-Molded Density’
Absolute Deviation from Production Payment Adjustment Factor
Target Laboratory-Molded Density (Target Laboratory-Molded Density)

0.0 1.050

0.1 1.050

0.2 1.050

0.3 1.044

04 1.038

05 1.031

0.6 1.025

0.7 1.019

0.8 1.013

09 1.006

1.0 1.000

1.1 0.965

1.2 0.930

1.3 0.895

14 0.860

1.5 0.825

1.6 0.790

1.7 0.755

1.8 0.720
>1.8 Remove and replace

1. Ifthe 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.

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.

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 ltem will be paid for in
accordance with this Section.

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 Placement Pay In-Place Placement Pay
Air Voids Adjustment Factor Air Voids Adjustment Factor

<27 Remove and Replace 6.4 1.042
2.7 0.710 6.5 1.040
28 0.740 6.6 1.038
29 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
34 0.920 7.2 1.026
35 0.950 7.3 1.024
3.6 0.980 74 1.022
3.7 0.998 75 1.020
38 1.002 7.6 1.018
3.9 1.006 7.7 1.016
4.0 1.010 78 1.014
41 1.014 79 1.012
4.2 1.018 8.0 1.010
4.3 1.022 8.1 1.008
44 1.026 8.2 1.006
45 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
49 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
54 1.050 9.2 0.930
55 1.050 9.3 0.900
5.6 1.050 94 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

3076

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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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.

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 x production lot quantity x average payment adjustment factor for the production lot

B = Bid price x placement lot quantity x average payment adjustment factor for the placement lot + (bid price
x quantity placed in miscellaneous areas x 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 y L%

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.

2.1.

2.1.1.

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.”

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 Il.

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.
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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.

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 | 1.0
Decantation, %, Max Tex-217-F, Part Il 15
Micro-Deval abrasion, % Tex-461-A Note !
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 | 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.
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Baghouse Fines. Fines collected by the baghouse or other dust-collecting equipment may be reintroduced
into the mixing drum.

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

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.

Asphalt-Rubber (A-R) Binder. Provide A-R binder that meets the Type | or Type Il 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.

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 ltem 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.

Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of
additives used in the project unless otherwise directed.

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.

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.

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.

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.

Recycled Materials. Recycled materials are not allowed for use.
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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.

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.

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.

4-19 01-22
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Test Description \ Test Method | Contractor | Engineer | Level'

1. Aggregate Testing
Sampling Tex-221-F v v 1AJAGG101
Dry sieve Tex-200-F, Part | v v 1AJAGG101
Washed sieve Tex-200-F, Part Il v v 1AJAGG101
Deleterious material Tex-217-F, Parts | & 1lI v v AGG101
Decantation Tex-217-F, Part Il v v AGG101
Los Angeles abrasion Tex-410-A v Department
Magnesium sulfate soundness Tex-411-A v Department
Micro-Deval abrasion Tex-461-A v AGG101
Crushed face count Tex-460-A v v AGG101
Flat and elongated particles Tex-280-F v v AGG101

2. Asphalt Binder & Tack Coat Sampling
Asphalt binder sampling Tex-500-C, Part Il v v 1A/1B
Tack coat sampling Tex-500-C, Part il v v 1A/1B
3. Mix Design & Verification

Design and JMF changes Tex-204-F v v 2
Mixing Tex-205-F v v 2
Molding (SGC) Tex-241-F v v 1A
Laboratory-molded density Tex-207-F, Parts |, VI, & VIII v v 1A
Rice gravity Tex-227-F, Part Il v v 1A
Ignition oven correction factors? Tex-236-F, Part Il v v 2
Drain-down Tex-235-F v v 1A
Hamburg Wheel test Tex-242-F v v 1A
Boil test* Tex-530-C v v 1A
Cantabro loss Tex-245-F v v 1A

4. Production Testing
Control charts Tex-233-F v v 1A
Mixture sampling Tex-222-F v v 1A/1B
Gradation & asphalt binder Tex-236.F, Part| v v 1A
content? -
Moisture content Tex-212-F, Part Il v v 1AJAGG101
Micro-Deval abrasion Tex-461-A v AGG101
Drain-down Tex-235-F v v 1A
Boil test* Tex-530-C v v 1A
Abson recovery Tex-211-F v Department

5. Placement Testing
Control charts Tex-233-F v v 1A
Ride quality measurement Tex-1001-S v v Note 3
Thermal profile Tex-244-F v v 1B
Water flow test Tex-246-F v v 1B
Shear bond strength test Tex-249-F v 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.

5-19

01-22
Statewide


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

4.2.

43.

431.

3079

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 | ReportedBy | ReportedTo |  ToBe Reported Within
Production Quality Control
Gradation'
Asphalt binder content!
Laboratory-molded density" ) 1 working day of completion of
Moisture content? Contractor Engineer the sublot
Drain-down'
Boil test*
Production Quality Assurance
Gradation?
Asphalt binder content?
Laboratory-molded density? ) )
Hamburg Wheel test? Engineer Contractor 1 working day of completion of
. the sublot
Boil test*
Drain-down?
Binder tests®
Placement Quality Control
i . .
w;ren:glos‘;oﬂle Contractor Engineer 1 working dat)r/] :fl ;:tompletlon of
Placement Quality Assurance
Thermal profile? 1 working dav of letion of
Aging ratio® Engineer Contractor working 3%0 compietion o
e lot
Water flow?

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. Tobe 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.

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:

Project Personnel. For project personnel, include:
m  alist of individuals responsible for QC with authority to take corrective action;

m current contact information for each individual listed; and
6-19 01-22
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m  current copies of certification documents for individuals performing specified QC functions.

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

m the sequence of material processing, delivery, and minimum quantities to assure continuous plant
operations;
aggregate stockpiling procedures to avoid contamination and segregation;

m  frequency, type, and timing of aggregate stockpile testing to assure conformance of material
requirements before mixture production; and

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

Production. For production, include:

m loader operation procedures to avoid contamination in cold bins;

m  procedures for calibrating and controlling cold feeds;

m  procedures to eliminate debris or oversized material;

m  procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate,
asphalt binder, lime, liquid antistrip, compaction aid, foaming process, fibers);

m  procedures for reporting job control test results; and

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

Loading and Transporting. For loading and transporting, include:

m type and application method for release agents; and
m truck loading procedures to avoid segregation.

Placement and Compaction. For placement and compaction, include:

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

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

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

m  procedures for the transfer of mixture into the paver, while avoiding physical and thermal segregation and
preventing material spillage;

m  process to balance production, delivery, paving, and compaction to achieve continuous placement
operations and good ride quality;

m  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

m  procedures to construct quality longitudinal and transverse joints.

Mixture Design.

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:

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

m  results of all applicable tests;

m the mixing and molding temperatures;

m the signature of the Level 2 person or persons that performed the design;
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m the date the mixture design was performed; and

m  aunique identification number for the mixture design.

Table 4
Master Gradation Limits (% Passing by Weight or Volume)
PG 76 Mixtures A-R Mixtures
Sieve Size Fine Coarse Fine Coarse Test Procedure
(PFC-F) (PFC-C) (PFCR-F) (PFCR-C)

3/4" - 100.0 100.0 100.0

12" 100.0 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 Tex-200-F

#4 20.0-55.0 1.0-20.0 0.0-8.0 0.0-20.0 EE—

#3 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 0.04.0
1. Defined as maximum sieve size. No tolerance allowed.
Table 5
Mixture Design Properties
PG 76 Mixtures A-R Mixtures
. Fine Coarse Fine Coarse Test
Mix Property (PFC-F) (PFC-C) (PFCR-F) (PFCR-C) Procedure
Requirements | Requirements | Requirements | Requirements

Design gyrations 50 50 50 50 Tex-241-F
(Ndesign)
Lab-molded density, % 78.0 Max 82.0 Max 82.0 Max 82.0 Max Tex-207-F
,:‘A)sphalt Binder Content, 6.0-70 6.0-7.0 8.0-10.0 70-9.0 N
Hamburg Wheel test,’
passes at 12.5 mm rut 10,000 Min2 Note 3 Note 3 Note 3 Tex-242-F
depth
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 0.20-0.50 0.20-0.50 - - Calculated
mixture
Lime content,
% by wt. of total 1.04 1.04 - - Calculated
aggregate
CRM content, ) )
% by wt. of AR binder - - 15.0 Min 15.0 Min Calculated
Boil test® - - - - 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.

R wh

May be decreased when shown on the plans.
No specification value is required unless otherwise shown on the plans.
Unless otherwise shown on the plans or waived by the Engineer based on Hamburg Wheel results.
When shown on the plans. Used to establish baseline for comparison to production results.

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.

Contractor’s Responsibilities.
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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.

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

Submitting JMF1. Furnish a mix design report (JMF 1) with representative samples of all component
materials and request approval to produce the trial batch. Provide an additional 25 Ib. 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.

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

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

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.

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.

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.

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 ltem 520, “Weighing and Measuring Equipment.” The Engineer
may require that the accuracy of the mass flow meter be verified based on quantities used.

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

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

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.

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
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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 Ib. 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.

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.

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

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

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

m  be provided to the Engineer in writing before the start of a new lot;
m  be numbered in sequence to the previous JMF;

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

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

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

Allowable Difference Allowable Allowable Difference
Test Test between JMF2 and Difference from between
Description Method 1 Current JMF and Contractor and
JMF1 Target JMF22 Engineer?

Individual % retained for sieve Must be Within Master +5 04
sized larger than #200 Tex-200-F Gradir:jg Limits irr: +3.04 o
0 : ; - accordance wit o 4
% passing the #200 sieve Table 4 +2.0
Laboratory-molded density, % | Tex-207-F, Part VIII +1.0 +1.0 +1.0
Asphalt binder content, % Tex-236-F, Part I° +0.367 +0.3467 +0.367
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.

© oo N O

Engineer’s Responsibilities.

Ensure the binder content determination excludes fibers.
May be obtained from asphalt mass flow meter readouts as determined by the Engineer.
Binder content is not allowed to be outside the limits in accordance with Table 5.

Verify that Table 5 requirements are met.
When shown on the plans.

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
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field laboratory or provide and use a Department SGC at an alternate location.

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:

m the Contractor's mix design report (JMF1);

m the Contractor-provided Hamburg Wheel test resullts;

m all required materials including aggregates, asphalt, and additives; and
m 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.

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.

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 Il. 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.

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.

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.

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.
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Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production
(using JMF2).

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.

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.

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.

Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in
Item 300, “Asphalts, QOils, 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 ltem 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.

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 Grade' 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.

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.

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
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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
atleast 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.

Weather Conditions.

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.

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.

Tack Coat.

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.

Sampling. The Engineer will obtain at least one sample of the tack coat binder per project in accordance with
Tex-500-C, Part Ill, and test it to verify compliance with Iltem 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 ltem 300, “Asphalts, Oils, and Emulsions.”

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.
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Table 8
Minimum Mixture Placement Temperature

Minimum Placement Temperature

- . 1
High-Temperature Binder Grade (Before Entering Paving Operation)?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.

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.”

Thermal Segregation.

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

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.

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.

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.

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.

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.

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
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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.

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

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.

Production Acceptance.

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.

Incomplete Production Lots. If a ot 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.

Production Sampling.

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.

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.

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
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Engineer will use the Contractor’s split sample for sublots not sampled by the Engineer.

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.

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 Ib. 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.

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 Il. 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.

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:

= |ime 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 |.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 | .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.
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Table 9
Production and Placement Testing Frequency
Description Test Method Mlnlmum Contractor Minimum Engineer Testing
Testing Frequency 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 VI 1 per sublot 1 per lot
i 1

Qsphalt binder content’, Tex236.F, Part 2 1 per sublot 1 per ot
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 |l When directed 1 per project

1 per project
Cantabro loss, % Tex-245-F (sample only) 1 per project

1 per project
Overlay test Tex-248-F (sample only) 1 per project*®

1 per project
Hamburg Wheel test Tex-242-F (sample only) 1 per project4®
Water flow test Tex-246-F 1 per sublot 1 per project

. . 1 per lot )

Asphalt binder sampling Tex-500-C, Part I (sample only)s 1 per project
tTaC.k coat samplingand |y 500G, Part i N/A 1 per project
esting -
Thermal profile Tex-244-F 1 per sublot 678 1 per project’
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. Notrequired 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.
Testing performed by the Materials and Tests Division for informational purposes only.

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.

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.

Placement Acceptance.

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

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
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areas, and other similar areas. The specified layer thickness is based on the rate of 90 Ib. 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.

4953. 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.

4954, 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.

496. 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:

m  anticipated daily production is more than 100 ton but less than 250 ton;
m total production for the project is less than 2,500 ton;

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

m  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:
m  produce, haul, place, and compact the mixture as directed by the Engineer; and

m  control mixture production to yield a laboratory-molded density that is within £1.0% of the target density
as tested by the Engineer.

497. Ride Quality. Measure ride quality in accordance with ltem 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.
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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.

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 ltem 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 ltem 585, “Ride Quality for
Pavement Surfaces.”
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Special Specification 3081 % @
Thin Overlay Mixtures y £

1.

DESCRIPTION

Construct a thin surface course composed of a compacted mixture of aggregate andasphalt binder mixed
hotin 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.

2111,

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, andmay 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.”

Aggregate. Fumish aggregates fromsources that conform to the requirementsin 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 whenshownon 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 Engineerwill 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 testsin accordance with Table 1. Documentall test results on the
mixture design report. The Engineer may performtests on independentor split samples to verify Contractor
test results. Stockpile aggregates for each source and type separately. Determine aggregate gradations for
mixture design and productiontesting based on the washed sieve analysis in accordance with Tex-200-F,
Partl.

Coarse Aggregate. Coarseaggregate 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 foruse. Use only the rated values for hot-mix listed in the BRSQC. Rated values
for surface treatment (ST) do notapply to coarse aggregate sources used in hot-mix asphalt.

For sources not listed on the Department’'s BRSQC:

B build anindividual 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.

Blending Class A and Class B Aggregates. Class B aggregate meetingall 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 usedin the mixture designretained on the No. 8 sieve comes from the Class A
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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 whenshownon the
plans.

The Engineer may performtests at any time during production, when the Contractor blends Class Aand B
aggregates to meet a Class A requirement, to ensurethat 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 shownfromreadouts in the contral
room at the time of production and stockpile gradations measured at the time of production. The Engineer
may determine the gradations basedon eitherwashedor dry sieve analysis from samples obtainedfrom
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.

Micro-Deval Abrasion. The Engineerwill performa minimum of one Micro-Deval abrasiontest in accordance
with Tex-461-A foreach 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 Engineerwill perform testing before the start of production and may performadditional 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-
Devaltesting based on a satisfactory test history of the same aggregate source.

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

Mges. = (RSSM)(MDzc/RSMD)

where:

Mges: = magnesium sulfate soundness loss
RSSM = Rated Source Soundness Magnesium
MD . = actual Micro-Deval percent loss

RSMD = Rated Source Micro-Deval

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

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 fromorganic impurities. The
Engineer may test the intermediate aggregate in accordance with Tex-408-A to verify the material is free from
organicimpurities. Supply intermediate aggregate from coarse aggregate sources, whenused 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 requirementsin
accordance with Table 1 for crushed face count (Tex-460-A) andflat and elongated particles (Tex-280-F).

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 inaccordance with
Table 1 and the gradation requirements in accordance with Table 2. Supply fine aggregates that arefree
from organicimpurities. The Engineer may test the fine aggregate in accordance with Tex-408-A to verify
the material is free from organicimpurities. Use fine aggregate from coarse aggregate sources that meet
the requirements in accordance with Table 1 unless otherwise approved.
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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 parficles (Tex-280-F).

Table1
Aggregate Quality Requirements
Property | TestMethod | Requirement
Coarse Aggregate
SAC Tex-499-A Al
Deleterious material, %, Max Tex-217-F, Part | 1.5
Decantation, %, Max Tex-217-F, Part | 1.5
Micro-Deval abrasion, % Tex-461-A Note "
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 | 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. Usedto estimate the magnesium sulfate soundness lossin 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
#3 70-100
#200 0-30

Mineral Filler. Mineralfiller consists of finely divided mineral matter such as agricultural ime, crusher fines, or
hydrated lime. Mineralfiller is allowed unless otherwise shownon the plans. Fly ashis not permitted unless
otherwise shown onthe plans. Use no morethan 2% hydrated lime unless otherwise shown on the plans. Test
all mineralfillers except hydrated lime and fly ash in accordance with Tex-107-E to ensure specification
compliance. The plans may require or disallow specific mineralfillers. Provide mineralfiller, when used, that:
m s sufficiently dry, free-flowing, andfree from clumps and foreign matter as determined by the Engineer;
B doesnotexceed 3% linear shrinkage when testedin accordance with Tex-107-E; and

B meetsthe gradation requirementsin Table 3, unless otherwise shown on the plans.

Table 3
Gradation Requirements for Mineral Filler
Sieve Size % Passing by Weight or Volume
#3 100
#200 55-100

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

Asphalt Binder. Fumish 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.”

Tack Coat. Fumish CSS-1H, SS-1H, EBL, ora 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. Donot dilute emulsified asphalts at the terminal, in the field, or at any
other location before use.
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Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of
additives used in the project unless otherwise directed.

Lime and Liquid Antistripping Agent. When lime or a liquid antistrippingagent is used, add in accordance
with Item 301, “Asphalt Antistripping Agents.” Use no more than 1% hydrated lime whenusing crushed
gravel. Do not add lime directly into the mixing drum of any plant where lime is removed throughthe exhaust
stream unless the plant has a baghouse or dust collection system that reintroduces the lime into the drum.

Compaction Aid. CompactionAid 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 whenshown 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 warmmix foaming processes are not defined as
a Compaction Aid.

Recycled Materials. Recycled materials are notallowed for use.

EQUIPMENT

Provide required ornecessary equipment in accordance with ltem 320, “Equipmentfor Asphalt Concrete
Pavement.”

CONSTRUCTION

Produce, haul, place, and compact the specified paving mixture. In addition to tests required by the
specification, Contractors may performother QC tests as deemednecessary. At any time during the project,
the Engineer may perform production and placementtests as deemed necessary in accordance with ltem5,
“Control of the Work.” Schedule and participate in a mandatory pre-pavingmeetingwith the Engineer on or
before the first day of paving unless otherwise shown on the plans.

Certification. Personnel certified by the Department-approved hot-mix asphalt certification programmust
conduct all mixture designs, sampling, and testing in accordance with Table 4. Supply the Engineer witha list
of certified personnel and copies of their currentcertificates before beginning production andwhen personnel
changes are made. Provide a mixture design developed andsigned 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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Test Methods, Test Responsibility, and Minimum Certification Levels

Table 4

Test Description Test Method | Contractor |  Engineer Level'

1. Aggregate Testing
Sampling Tex-221-F v v 1A/AGG101
Dry sieve Tex-200-F, Part| v v 1A/AGG101
Washed sieve Tex-200-F, Part v v 1A/AGG101
Deleterious material Tex-217-F, Part! v v AGG101
Decantation Tex-217-F, Partll v v AGG101
Los Angeles abrasion Tex-410-A v Department
Magnesium sulfate soundness Tex-411-A v Department
Micro-Deval abrasion Tex-461-A v AGG101
Crushed face count Tex-460-A v v AGG101
Flatand elongated particles Tex-280-F v v AGG101
Sand equivalent Tex-203-F v v AGG101
Organic impurities Tex-408-A v v AGG101
Methylene blue test Tex-252-F v Department

2. Asphalt Binder & Tack Coat Sampling
Asphaltbindersampling Tex-500-C, Partll v 1A/1B
Tack coat sampling Tex-500-C, Partlll v 1A/1B
3. Mix Design & Verification

Design and JMF changes Tex-204-F v v 2
Mixing Tex-205-F v v 2
Molding (TGC) Tex-206-F v v 1A
Molding (SGC) Tex-241-F v v 1A
Laboratory-molded density Tex-207-F, Parts 1 & VI v v 1A
Rice gravity Tex-227-F, Partll v v 1A
Drain-down Tex-235-F v v 1A
Ignition oven correction factors? Tex-236-F, Partll v v 2
Indirect tensile strength Tex-226-F v v 1A
Overlay test Tex-248-F v Department
Hamburg Wheel test Tex-242-F v 1A
Boil test! Tex-530-C v 1A

4. Production Testing
Selecting production randomnumbers Tex-225-F, Part| v 1A
Mixture sampling Tex-222-F v v 1A/1B
Molding (TGC) Tex-206-F v v 1A
Molding (SGC) Tex-241-F v v 1A
Laboratory-molded density Tex-207-F, Parts 1 & VI v v 1A
Rice gravity Tex-227-F, Partll v v 1A
Gradation & asphalt binder content? Tex-236-F, Part| v v 1A
Drain-down Tex-235-F v v 1A
Control charts Tex-233-F v v 1A
Moisture content Tex-212-F, Partll v v 1A/AGG101
Hamburg Wheel test Tex-242-F v v 1A
Overlay test Tex-248-F v v Department
Micro-Deval abrasion Tex-461-A v AGG101
Boil test! Tex-530-C v v 1A
Abson recovery Tex-211-F v Department

5. Placement Testing
Establish rolling pattern Tex-207-F, PartlV v 1B
In-place density (nuclearmethod) Tex-207-F, Partlll v 1B
Control charts Tex-233-F v v 1A
Ride quality measurement Tex-1001-S v v Note 3
Thermal profile Tex-244-F v v 1B
Water flow test Tex-246-F v v 1B

1. Level 1A, 1B,AGG101, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program.

2. Referto Section 3081.4.9.2.3., “Production Testing,” for exceptions to using anignition oven.
3. Profilerand operator are required to be certified atthe Texas A&M Transportation Institute facility when Surface Test Type Bis

specified.
4. When shown on the plans.
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Reporting and Responsibilities. Use Department-provided templates to recordand calculate all test data,
including mixture design, productionand placement QC/QA, control charts, and thermal profiles. Obtain the
current version of the templates athttps:/Mwww 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 maximumallowable time for the Contractorand
Engineer to exchange test data is as given in Table 5 unless otherwise approved. The Engineer andthe
Contractor willimmediately 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 acceptedor rejected at the
discretion of the Engineer in accordance with Section5.3., “Conformity with Plans, Specifications, and Special
Provisions.”

Table 5
Reporting Schedule
Description | ReportedBy | ReportedTo |  ToBeReported Within
Production Quality Control
Gradation'
Asphalt binder content!
Laboratory-molded density? Engineer 1 working day of completion of
Moisture content® Contractor the sublot
Boil test®
Production Quality Assurance
Gradation3

Asphalt binder content?

Laboratory-molded density’

Hamburg Wheel test? Engineer Contractor 1 working day of completion of

Overlay test* the sublot

Boil test®

Binder tests*

Placement Quality Control

Thermal profile’ 1 working day of completion of

Contractor Engineer

Water flow? the lot

Placement Quality Assurance

Thermal profile3

Aging ratio* Engineer Contractor 1 working day of completion of

Water flow the ot
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. Tobe performed at the frequency specified and in accordance with Table 13 or as shown on the plans.
4. Tobe 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 confrol 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.

Quality Control Plan (QCP). Developand follow the QCP in detail. Obtain approval for changes to the QCP
made during the project. The Engineer may suspendoperations if the Contractor fails to comply with the
QCP.

Submit a written QCP before the mandatory pre-paving meeting. Receive approval of the QCPbefore pre-
paving meeting. Include the following items in the QCP:
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Project Personnel. Forproject personnel, include:

B alist ofindividuals responsible for QC with authority to take corrective action;
m current contact information foreach individual listed; and
B current copies of certification documents forindividuals performing specified QC functions.

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

m the sequence of material processing, delivery, and minimum quantities to assure continuous plant
operations;

B aggregate stockpiling procedures to avoid contaminationand segregation;

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

requirements before mixture production; and
m procedure for monitoring the quality and variability of asphalt binder.

Production. Forproduction, include:

B loader operation procedures to avoid contamination in cold bins;

B procedures for calibrating and controlling cold feeds;

B proceduresto eliminate debris or oversized material;

B 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

B procedures to avoid segregationand drain-downin the silo.

Loadingand Transporting. For loading andtransporting, include:

B type and application method for release agents; and
B fruckloading procedures to avoid segregation.

Placementand Compaction.Forplacement and compaction, include:

B proposed agendafor mandatory pre-paving meeting, including date andlocation;

B proposed paving plan (e.g., production rate, pavingwidths, joint offsets, andlift thicknesses);

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

B procedures for the transfer of mixture into the paver, while avoiding physical and thermal segregation
and preventing material spillage;

B process to balance production, delivery, paving, and compaction to achieve continuous placement
operations and good ride quality;

W 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

B proceduresto construct quality longitudinal and transverse joints.

Mixture Design.

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 weightdesign
example given in Tex-204-F, Partl, 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 requirementsin
accordance with Tables 1,2, 3,6,and 7.

Target Laboratory-Molded Density When the TGC Is Used. Design the mixtureat a 97.5% target
laboratory-molded density or in accordance with Table 7.
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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% todesign 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 performthe Overlay test and provide results with the mixture design, or provide the laboratory
mixture and request that the Department performthe Hamburg Wheel test and Overlay test. The Engineer

will be allowed 10 working days to provide the Contractorwith 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 submita 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 itemsin the report:

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

B thetargetlaboratory-molded density (or Ndesign level when using the SGC);
B resultsofall applicable tests;
® the mixing and molding temperatures;
B the signature of the Level 2 person or persons that performed the design;
B the date the mixture design was performed;and
B aunique 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" 100.0" 100.0"
3/8" 95.0-100.0 98.0-100.0
#4 40.0-60.0 70.0-95.0
#3 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? % 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).

Table7
Mixture Design Properties
Mixture Property Test Method Requirement
Target laboratory-molded density, % (TGC) Tex-207-F 97.5'
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, Ib.-in/sq. in Tex-248-F 1.5Min
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.
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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.

Job-Mix FormulaApproval. The job-mix formula (JMF) s the combined aggregate gradation, target
laboratory-molded density (or Ndesign level),and target asphalt percentage used to establish target values
for hot-mix production. JMF 1 is the original laboratory mixture design used to produce theftrial batch. Whena
compaction aid or foaming process is used, JMF 1 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 andrecommendedrate on the JMF1 submittal. The
Engineer and the Contractor will verify JMF 1 based on plant-produced mixture from the trial batch unless
otherwise approved. The Engineer may acceptan existing mixture design previously used on a Department
project and may waive the trial batch to verify JMF 1. The Department may require the Contractor to
reimburse the Department for verification tests if more than two trial batches per designare required.

Contractor’'s Responsibilities.

Providing Gyratory Compactor. Use a TGC calibrated in accordance with Tex-914-K whenelecting or
required to design the mixturein accordance with Tex-204-F, Partl, for molding production samples. Fumish
an SGC calibrated in accordance with Tex-241-F whenelecting or requiredto design the mixturein
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 Engineerfor use in molding production
samples.

Gyratory Compactor Correlation Factors. Use Tex-206-F, Part Il, to performa gyratory compactor
correlation when the Engineer uses a different gyratory compactor. Apply the correlationfactorto all
subsequent production test resuits.

Submitting JMF1. Fumish a mix design report (JMF1) with representative samples of all component
materials and request approval to produce the trial batch. Provide approximately 25 Ib. of the design mixture
if opting to have the Department performthe Hamburg Wheel test on the laboratory mixture, and request that
the Department performthe test. Provide approximately 60 Ib. of the design mixture to performthe Overlay
test.

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

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

Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition
oven in accordance with Tex-236-F, Partll. Provide correction factors that are notmore than 12mo. 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 usedfor QA
testing during production. Correctionfactors established froma 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 12mo. old, unless otherwise directed.

Boil Test. Whenshownon the plans, performthe 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.

Trial Batch Production. Provide a plant-producedtrial batch uponreceiving conditional approval of JMF 1
and authorization to produce a trial batch, including the compactionaid or foaming process, if applicable, for
verification testing of JMF 1 and development of JMF 2. 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.
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Trial Batch Production Equipment. Use only equipment and materials proposed for use on the project to
produce the trial batch.

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

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

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.

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 accordancewith 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 performthe
Hamburg Wheel test. Provide approximately 25 Ib. of the trial batch mixture if opting to have the Department
perform the Hamburg Wheel test, and request that the Department performthe test. Obtain and provide
approximately 60 Ib. 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.

Developmentof JMF2. Evaluate thetrial batch test results after the Engineer grants full approval of JMF 1
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 targetlaboratory-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 JMF 1 in accordance with Table 8.

Mixture Production.Use JMF2to produce Lot 1 after receiving approval for JMF2 anda 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 JMF2is approved, at the Contractor's risk
without receiving the results from eitherthe 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 Confractor’s expense.

Development of JMF 3. Evaluate the test results from Lot 1, determine the opimum mixture proportions, and
submitas JMF3 for use in Lot 2.

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

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

B benumbered in sequence to the previous JMF;

B meetthe master gradation limits in accordance with Table 6; and

B be within the operational tolerances of JMF 2in accordance with Table 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.
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Table 8
Operational Tolerances
Allowable Allowable Allowable
Test Difference Difference Difference
Description Method between from Current between
JMF2and JMF and Contractor and
JMF1 Target! JMF22 Engineer3
Individual % retained for #8 sieve and larger L +3.04° +5.0
Individual % retained for sieves smaller than Must be Wlt.hm
-200- Master Gradin +3.045 13.0
#8 and larger than #200 Tex-200-F er orading
or Limits in
% passing the #200 sieve Tex-236-F | accordance with +2.045 +1.6
Table 6
Asphalt binder content, %° Tex-236-F +0.3 +0.3% 0.3
Laboratory-molded density, % +1.0 1.0 +1.0
Laboratory-molded bulk specific gravity Tex-207-F 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. JMF1is 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 contentis 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.

Engineer'sResponsibilities.

Gyratory Compactor. For mixtures designed in accordance with Tex-204-F, Part |, the Engineer will use a
Department TGC, calibratedin 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 Engineerwill use the Contractor-provided SGC at the field
laboratory or provideand use a DepartmentSGC at an alternate location.

Conditional Approval of JMF1and Authorizing Trial Batch. The Engineerwill review and verify
conformance of the following information within two working days of receipt

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

the Department-provided Overlay test results;

the Contractor-provided Hamburg Wheel test resuilts;

all required materialsincluding aggregates, asphalt, and additives; and

the mixture specifications.

The Engineer will grant the Contractor conditional approval of JMF 1 if the information provided on the paper
copy of JMF 1 indicates that the Contractor’s mixture design meets the specifications. When the Contractor
does not provide Hamburg Wheel test and departmentprovided Overlay test results with laboratory mixture
design, 10 working days are allowed for conditional approval of JMF 1. 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 abrasionloss in accordance with
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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 JMF 1 will still be granted within two working days of receiving JMF 1. When the
Engineer’s test results become available, they will be used for specification compliance.

The Contractoris authorized to produce a trial batch after the Engineer grants conditional approval of JMF 1.

Hamburg Wheel and Overlay Testing of JMF1. If the Contractor requests the option to have the
Department performthe 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 requirementin Table 7. The
Engineer wil perform the Overlay test and mold samples in accordance with Tex-248-F to verify compliance
with the Overlay test requirementsin 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.

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 usedfor QA testing during
production in accordance with Tex-236-F, Partll. Provide correctionfactors that are not more than 12 mo.
old.

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 willmold
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
requirementsin Table 7. The Engineer will mold samples for the Overlay test in accordance with Tex-248-F
to verify compliance with the Overlay test requirementin 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.

Full Approval of JMF1. The Engineerwill grant full approval of JMF 1and authorize the Contractorto
proceed with developing JMF2 if the Engineer’s results for the trial batch meet the requirementsin
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.

Approval of JMF2. The Engineer willapprove JMF2 within one working day if the mixture meets the
requirements in accordancewith Table 6, 7, and 8.

Approval of Lot 1 Production. The Engineer will authorize the Confractor to proceedwith 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 atits own risk with Lot 1 production without the results fromthe 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
Wheeltest 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.

Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if
they meet the master gradinglimits and asphalt binder content shownin Table 6 and are within the
operationaltolerances of JMF 2 shown in accordance with Table 8.

Production Operations. Perform a new trial batch whenthe plant or plant locationis changed. Take
corrective action and receive approval to proceed after any production suspension fornoncompliance to the
specification.
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Storage and Heating of Materials. Donot heat theasphalt binder above the temperatures specified in
Item 300, “Asphalts, Qils, and Emulsions,” or outside the manufacturer’'s recommendedvalues. 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, “Equipmentfor Asphalt Concrete Pavement,” unless
otherwise directed. Donot store mixture for a periodlong enough to affect the quality of the mixture, nor in
any case longer than 12 hr. unless otherwise approved.

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 Table9. The
Department will not pay for or allow placement of any mixture produced above the maximum production
temperatureslistedin Table9.

Table9
Maximum Production Temperature

High-Temperature Binder Grade' 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, Partll, and verify that the mixture contains no more than 0.2% of moisture by weight. Obtain the
sample immediately after dischargingthe mixtureinto the truck and performthe test promptly.

Hauling Operations. Cleanall 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.

Placement Operations. Collect haul tickets from each load of mixture deliveredto 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 thermalimaging system is not used, to measure andrecord the internal
temperature of the mixture as discharged from thetruck or Material Transfer Device (MTD) before or as the
mix enters the paver and an approximate station numberor 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 removingraised pavementmarkers and objectionable material such as moisture, dirt,
sand, leaves, and other loose impediments fromthe 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 guidelinesin Table
10 to determine the compacted lift thickness. The thickness determinedis based on the rate of 110-115b.
per square inch. for each inch of pavement unless otherwise shownon the plans.
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Table 10
Compacted Lift Thickness

Mixture Type Compacted Lift Thickness'
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.
Weather Conditions.

When Usinga 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 frompaving 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 existsin
accordance with Section 30814.7.3.1.2,, “Thermal Imaging System.”

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

When Not Using a Thermal Imaging System. When usinga thermal camerainstead the thermal imaging
system, place mixturewhenthe roadway surface temperatureis 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 temperatureis 70°F and falling.

Tack Coat.

Application. Cleanthe surface before placing the tack coat. The Engineer will set the rate between0.04 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 pattems. 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.

Sampling. The Engineerwill obtain at least one sample of the tack coat binder per project in accordance with
Tex-500-C, Part I, 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 requirementin ltem 300, “Asphalts, Qils, and Emulsions.”

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.
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Table 11
Minimum Mixture Placement Temperature

Min Placement Temperature

- . 1
High-Temperature Binder Grade (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.

Thermal Profile. Use a hand-held thermal cameraor a thermal imaging system to obtain a continuous
thermal profile in accordance with Tex-244-F.

Thermal Segregation.
Moderate. Any areas that have a temperature differential greater than25°F, but not exceeding 50°F.
Severe. Any areas that have a temperature differential greaterthan 50°F .

Thermal Imaging System. Review the output results whena thermalimaging 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 suspendsubsequent 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 thermalimaging
system software to generate temperature prdfile plots daily or as requested by the Engineer.

Thermal Camera. When using a thermal camerainstead 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 greaterthan 120 sec. Provide the Engineer withthe 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., “Reportingand Responsibilities.” The Engineer will use a hand-held thermal camera
to obtain a thermal profile at least once per project, unless the thermalimaging system is used. Suspend
operations and take immediate corrective action to eliminate severe thermal segregationunless otherwise
directed. Resume operations whenthe 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 than120 sec. Remove and replace the
material in any areas that have both severe thermal segregation and a failing result forwater flow test unless
otherwise directed.

Windrow Operations. Operate windrow pickup equipmentso that when hot-mixis placed in windrows,
substantially all the mixture deposited on the roadbedis picked up and loaded into the paver.

Hauling Equipment. Use belly dumps, live bottom, or end dump trucks to haul and transfer mixture. End
dump trucks are only allowed when usedin conjunction with an MTD with remixing capability unless
otherwise allowed.

Screed Heaters. Tum off screedheaters 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 morethan 5 min. while the
paver is stopped.
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Compaction. Roll the freshly placed mixture with as many steel-wheeled rollers as necessary toensure
adequate compaction without excessive breakage of the aggregate and to provide a smooth surface and
uniform texture. Operate eachroller 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 1V, to establish the rolling
pattern. Thoroughly moisten the roller drums with a soap and water solutionto prevent adhesion. Use only
water or an approved release agent onrollers, tamps, and other compaction equipment unless otherwise
directed.

Use tamps to thoroughly compact the edges of the pavementalong curbs, headers, and similar structures
and in locations that will not allow thorough compaction with rollers. The Engineer may requirerolling with a
trench roller on widenedareas, in trenches, and in otherlimited 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 ofthe uncompacted matis below the temperature requirements in accordance with Table 12.

Table 12
Minimum Uncompacted Mat Temperature Requiring Additional Water Flow Measurements

Min Temperature of the Uncompacted Mat

- ) )
High-Temperature Binder Grade Allowed Before Initial Break Down Rolling??

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 greaterthan 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 rateis greater than 120
sec. Suspend production if two consecutive water flow rate tests fail unless otherwise approved. Resume
production after the Engineerapproves 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 openingto traffic unless otherwise directed.
Sprinkle the finished mat with water orlimewater, when directed, to expedite opening the roadway to traffic.

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

Referee Testing. The Materials and Tests Division is the referee laboratory. The Contractor may request
referee testing if the differences between Contractorand Engineer test results exceed the maximumallowable
difference in accordance with Table 8 andthe differences cannot be resolved. The Contractor may also
request referee testing if the Engineer’s test results require suspension of production andthe 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
testsin question. Allow 10 working days from thetime the referee laboratory receives the samples for test
resultsto be reported. The Department may require the Contractor to reimburse the Department for referee
tests if more than three refereetests per project arerequiredand 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.
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492 Production Acceptance.

49.21. Production Lot. A production lot consists of four equal sublots. The default quantity for Lot 1is 500 ton;
however, when requested by the Contractor, the Engineer may increase the quantty for Lot 1 to no more than
2,000 ton. The Engineerwill 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 changethe lot size before the Contractor begins any lot.

49211, Incomplete Production Lots. If a lotis 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.

49.2.2. Production Sampling.

49221, Mixture Sampling. Obtain hot-mix samples fromtrucks at the plantin 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 performor 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” untilthe Department’s testing is completed.

49221.1. Random Sample. At the beginning of the project, the Engineer will select randomnumbers for all production
sublots. Determine sample locations in accordance with Tex-225-F . Take one sample for each sublotat the
randomly selected location. The Engineer will perform or witness the sampling of production sublots.

49221.2. Blind Sample.Forone 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.

49222, Informational Methylene Blue Testing. During the project and at random, obtain and provide the Engineer
with approximately 50 Ib. of each fine aggregate and approximately 20 Ib. of all mineralfillers used to
produce the mixture. Label the samples with the Contral Section Job (CSJ), mixturetype, 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.

49223, Asphalt Binder Sampling. Obtain a 1-qt. sample of the asphalt binder witnessed bythe Engineer for each
lot of mixture produced. The Contractor will notify the Engineer whenthe sampling willoccur. Obtain the
sample at approximately the same time the mixture randomsample is obtained. Sample froma port located
immediately upstream fromthe mixing drum or pug mill and upstream fromthe introduction of any additives in
accordance with Tex-500-C, Partll. Label the can with the corresponding lot and sublot numbers, producer,
producer facility location, grade, district, date sampled, and projectinformation including highway and CSJ. The
Engineerwill retain these samples for one year. The Engineer may also obtain independent samples. If
obtaining an independentasphalt binder sample and uponrequest 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, Qils, and Emulsions,” and will retain the other split sample for 1 yr.

49.2.3. Production Testing. The Contractor and Engineer must performproductiontests in accordance withTable 13.
The Contractorhas the option to verify the Engineer’s test results on split samples provided by the Engineer.
Determine compliance withoperational 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
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the mixture within these tolerances. The Engineermay suspend operations if the Confractor’s corrective actions
do not produce acceptable results. The Engineerwill allow productionto resume when the proposed corrective
action is likely to yield acceptable results.

The Engineer may allow altemate methods for determining the asphalt binder contentand aggregate
gradation if the aggregate mineralogy is such that Tex-236-F, Part | does notyield reliable results. Provide
evidence that results from Tex-236-F, Partl are notreliable 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 Con_tractor Min Engineer
Testing Testing
Individual % retained for #8 sieve and larger
Individual % retained for sieves smaller than Tex-200-F 1 per 12 sublots!
#8 and larger than #200 or 1 per sublot per iz sublots
% passing the #200 sieve Tex-236-F
Laboratory-molded density
Laboratory-molded bulk specific gravity Tex-207-F N/A 1
VNA Tox204F 1 per sublot
Moisture content Tex-212-F, Part | When directed
Theoretical maximum specific (Rice) gravity Tex-227-F, Part 1l N/A 1 per sublot'
Asphalt binder content? Tex-236-F, Part | 1 per sublot 1 perlot!
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 sublot#:°.6 1 per project®
. . . 1 perlot .

Asphalt binder sampling and testing Tex-500-C, Part Il (sample only)” 1 per project
Tack coat sampling and testing Tex-500-C, Part 111 N/A 1 per project
Boil test® Tex-530-C 9
Water flow Tex-246.F 1 per sublot
Methylene blue test10 Tex-252-F ! per project 1 per project

(sample only)

1. Forproduction 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.
May be obtained from asphalt flow meter readout as determined by the Engineer.

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

To be performed in the presence of the Engineer when a thermal camera is used, unless otherwise approved.
Not required when a thermal imaging system is used.

When using the thermal imaging system, the test report must include the temperature measurements taken in
accordance with Tex-244-F.

Obtain samples witnessed by the Engineer. The Engineer will retain these samples for 1 yr.

When shown on the plans.

To be performed in the presence of the Engineer, unless otherwise directed.

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

S ol S N

—“0.00.“

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

with Table 8. When production is suspended, the Engineer will allow productionto resume when test results
or other information indicates the next mixture produced will be within the operational tolerances.

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 operationaltolerances 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.

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 productionwhentwo or
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more sublots within a lot are out of operational tolerance or below the minimumasphalt 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.

Voids in Mineral Aggregates (VMA). The Engineer will determinethe 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 performedby 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 VMArequirement 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 requirementfor productionin 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.

Hamburg Wheel. The Engineer may perform a Hamburg Wheel on plantproduced mixture at any time during
production. In addition to testing production samples, the Engineer may obtain cores and performthe Hamburg
Wheeltest 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.

Ifthe Departments 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 thefinal
disposition of the material in question based on the Department’s test results.

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

PlacementAcceptance.

PlacementLot. A placement lot consists of four placement sublots. A placementsublot consists of the
area placed during a productionsublot.

Recovered Asphalt Dynamic Shear Rheometer (DSR). The Engineer may take productionsamples or
cores from suspect areas of the project to determine recoveredasphalt 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. Theaging ratio is the DSR
value of the extracted binder divided by the DSR value of the original unagedbinder. Obtain DSR values in
accordance with AASHTO T 315 at the specified high temperature performance grade of the asphalt. The
Engineer may requireremoval and replacement of the defective material at the Contractor’'s expense. The
asphalt binder will be recoveredfor testing from production samples or cores in accordance with Tex-211-F.

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, andin such cases, the Engineer
will promptly notify the Contractor. The Engineer may require the Contractor to remove and replace (at the
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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 mayalsorequire the Contractor toremove
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 thanone day while the Contractor is taking
appropriate corrective action.

494, Exempt Production. Whenthe anticipated daily productionis 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:

m anticipated daily production is more than 100 ton but less than 250 ton;

m totalproduction for the projectis less than 2,500 ton;

s whenmutually agreed between the Engineerand the Contractor; or

m  whenshownonthe plans.

For exempt production, the Contractoris relieved of all production and placement sampling andtesting

requirements. All other specification requirements apply, and the Engineer will performacceptance tests for

production and placement in accordance with Table 13.

For exempt production:

m produce, haul, place, and compact the mixture as directed by the Engineer; and

m  control mixture productionto yield a laboratory-molded density that is within £1.0% of the target density
as tested by the Engineer.

49.5. 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. TOMhot-mix will be measured by the ton of composite mixture, which includes
asphalt, aggregate, and additives. Measure the weight on scales in accordance with ltem 520, “Weighing
and Measuring Equipment.”

5.2. Tack Coat. Tack coat willbe measured at the applied temperature by strapping the tank beforeand after
road application and determining the net volume in gallons from the calibrated distributor. The Engineer wil
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 furnishedin accordance with this ltem 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, andbinder specified. These prices arefull compensation for surface preparation,
removing pavement markingand 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.”
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Special Specification 3082 =
Thin Bonded Friction Courses y L=

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.

2.1.

2.1.1.

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.”

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.

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:

m  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.
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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.

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.

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.
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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 | 1.0
Decantation, %, Max Tex-217-F, Part | 15
Micro-Deval abrasion, % Tex-461-A Note *
Los Angeles abrasion, %, Max Tex-410-A 30
Magnesium sulfate soundness, 5 cycles, %, Max Tex-411-A 20
Crushed face count?, %, Min Tex-460-A, Part | 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

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:
= s 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
#3 100
#200 55-100

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

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

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.

Asphalt-Rubber (A-R) Binder. Provide A-R binder that meets the Type | or Type Il 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.

Membrane. Provide a smooth and homogeneous polymer modified emulsion meeting the requirements in
accordance with Table 4.
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Table 4
Polymer Modified Emulsion Requirements
Test on Emulsion Test Method Min Max
Viscosity @ 77°F, SSF T72 20 100
Storage Stability, % T59 1
Demulsibility (for anionic emulsions), 35 mL of
0.02N CaCl2, % 799 %
Demulsibility (for cationic emulsions), 35 mL T59 55
0.8% Sodium dioctyl sulfosuccinate, %
Sieve Test,2 % T59 0.05
Distillation Test:3
Residue by distillation, % by wt. T59 63 0.5
Oil portion of distillate, % by vol.
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 T49 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.

Additives. Provide the Engineer with documentation such as the bill of lading showing the quantity of
additives used in the project unless otherwise directed.

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.

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.

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.

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.

Recycled Materials. Recycled materials are not allowed for use.
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3.1.

3.1.1.

31.1.1.

3.1.1.2.

3.1.1.3.

3.1.2.

3.1.3.

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.

Placement Equipment. Provide a paver that meets all the requirements listed below.

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.

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.

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 Il.

Screed. Provide a variable width vibratory screed that meets Item 320, “Equipment for Asphalt Concrete
Pavement.”

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.

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.

41.

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 ltem 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.

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 Level!

1. Aggregate Testing
Sampling Tex-221-F v v 1AJAGG101
Dry sieve Tex-200-F, Part | 4 v 1A/AGG101
Washed sieve Tex-200-F, Part II v v 1AJAGG101
Deleterious material Tex-217-F, Parts | & IlI 4 v AGG101
Decantation Tex-217-F, Part |l v v AGG101
Los Angeles abrasion Tex-410-A v Department
Magnesium sulfate soundness Tex-411-A v Department
Micro-Deval abrasion Tex-461-A v AGG101
Crushed face count Tex-460-A v v AGG101
Flat and elongated particles Tex-280-F v v AGG101
Methylene blue test Tex-252-F v Department

2. Asphalt Binder & Tack Coat Sampling
Asphalt binder sampling Tex-500-C, Part I v v 1A/1B
Membrane sampling Tex-500-C, Part il v v 1A/1B
3. Mix Design & Verification

Design and JMF changes Tex-204-F v v 2
Mixing Tex-205-F v v 2
Molding (SGC) Tex-241-F v v 1A
Laboratory-molded density Tex-207-F, Parts |, VI, & VIII v v 1A
Rice gravity Tex-227-F, Part Il v v 1A
Ignition oven correction factors? Tex-236-F, Part II v v 2
Drain-down Tex-235-F v v 1A
Hamburg Wheel test Tex-242-F v v 1A
Boil test* Tex-530-C v v 1A
Cantabro loss Tex-245-F v v 1A

4. Production Testing
Control charts Tex-233-F v v 1A
Mixture sampling Tex-222-F v v 1A/1B
Gradation & asphalt binder content? Tex-236-F, Part | v v 1A
Moisture content Tex-212-F, Part Il v v 1AJAGG101
Micro-Deval abrasion Tex-461-A v AGG101
Drain-down Tex-235-F v v 1A
Boil test* Tex-530-C v v 1A
Abson recovery Tex-211-F v Department

5. Placement Testing
Control charts Tex-233-F v v 1A
Ride quality measurement Tex-1001-S v v Note 3
Thermal profile Tex-244-F v v 1B
Water flow test Tex-246-F v v 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.

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
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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 | ReportedBy | ReportedTo |  ToBe Reported Within
Production Quality Control
Gradation'
Asphalt binder content!
Laboratory-molded density* ) 1 working day of completion of
Moisture content? Contractor Engineer the sublot
Drain-down'
Boil test 4
Production Quality Assurance
Gradation?

Asphalt binder content?

Laboratory-molded density?

Hamburg Wheel test® Engineer Contractor 1 working day of completion of

Boil test# the sublot

Drain-down?

Binder tests?

Placement Quality Control

1
Thermal profile 1 working day of completion of

Water flow' Contractor Engineer the lot

Membrane application rate?

Placement Quality Assurance

Thermal profile?

Aging ratio® Engineer Contractor 1 working day of completion of

Water flow? the lot

Membrane application rate?

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. Tobe 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.

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:

Project Personnel. For project personnel, include:

m alist of individuals responsible for QC with authority to take corrective action;
m  current contact information for each individual listed; and
m  current copies of certification documents for individuals performing specified QC functions.

Material Delivery and Storage. For material delivery and storage, include:
m the sequence of material processing, delivery, and minimum quantities to assure continuous plant
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operations;
m  aggregate stockpiling procedures to avoid contamination and segregation;
m frequency, type, and timing of aggregate stockpile testing to assure conformance of material
requirements before mixture production; and
m  procedure for monitoring the quality and variability of asphalt binder.

Production. For production, include:

m loader operation procedures to avoid contamination in cold bins;

m  procedures for calibrating and controlling cold feeds;

m  procedures to eliminate debris or oversized material;

m  procedures for adding and verifying rates of each applicable mixture component (e.g., aggregate,
asphalt binder, lime, liquid antistrip, compaction aid, foaming process, fibers);

m  procedures for reporting job control test results; and

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

Loading and Transporting. For loading and transporting, include:
m type and application method for release agents; and
m truck loading procedures to avoid segregation.

Placement and Compaction. For placement and compaction, include:

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

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

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

m  procedures for the transfer of mixture into the paver while avoiding physical and thermal segregation
and preventing material spillage;

m  process to balance production, delivery, paving, and compaction to achieve continuous placement
operations and good ride quality;

m  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

m  procedures to construct quality longitudinal and transverse joints.

Mixture Design.

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:

m 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.
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Table 7
Master Gradation Limits (% Passing by Weight or Volume)
and Laboratory Mixture Design Properties

Permeable Friction Course Thin Bonded Friction Course
Sieve Size Fine Coarse
(PFC-F) (PFC-Cand PFCR-C) | 1PeA TypeB Type €
3/4" - 100.0? - - 100"
12" 100.0 80.0-100.0 - 100! 75-100
3/8" 95.0-100.0 35.0-60.0 100! 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
PG 76 Mixtures .A'R Thin Bonded Friction Course
. Test Mixtures
Mixture Property M r
ethod Fine Coarse Coarse Tvoe A | Tvoe B Tvoe C
(PFC-F) | (PFc-C) | (PFCR-c) | P yp P
Asphalt binder content, % - 6.0-7.0 6.0-7.0 70-9.0 | 5.0-58 | 4.8-56 4.8-5.6
Film thickness, microns - - - - 9.0Min | 9.0 Min 9.0 Min
Design gyrations (Ndesign) Tex-241-F 50 50 50 50 50 50

Laboratory-molded density, % | Tex-207-F | 78.0Max | 82.0Max | 82.0 Max |92.0Max | 92.0 Max | 92.0 Max

1
Hamburg Wheel test, passes | 1o, o49.F | 10000Min | Note2 | Note2 | Note2 | Note2 | Note?2
at 12.5 mm rut depth -

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

H 0,
Fiber content, % by wt. of total | .0 1ated | 020050 | 0.20-050 | - . . -
PG 76 mixture

Lime content, % by wt. of

Calculated 1.0 1.08 - Note 4 Note 4 Note 4

total aggregate

0,
CR} coptent, % by wt. of Calculated - ~ | 150mn | - - -
Boil test? Tex-530-C - - - - - -
Cantabro loss, % Tex-245-F | 20.0Max | 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.

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.

Contractor’s Responsibilities.
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.

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

Submitting JMF1. Furnish a mix design report (JIMF1) with representative samples of all component materials and
request approval to produce the trial batch. Provide an additional 25 Ib. 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.

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

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

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.

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.

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.

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 ltem 520, “Weighing and Measuring Equipment.” The Engineer
may require that the accuracy of the mass flow meter be verified based on quantities used.

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

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

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.

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.

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

Mixture Production. After receiving approval for JMF2, use JMF2 to produce Lot 1.

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

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

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

m  be numbered in sequence to the previous JMF;

m  meet the master gradation limits in accordance with Table 7

m  meet the binder content limits in accordance with Table 8; and

m  be within the operational tolerances of JMF2 in accordance with Table 9.

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
Allowable Difference Allowable Allowable Difference
Test Test Difference from between
o between JMF2 and
Description Method JMF1 Target! Current JMF and Contractor and
9 JMF22 Engineer?
Individual % retained for sieve Must be Within Master +3.04 45,04
sized larger than #200 Grading Limits in e —
Tex-200-F accordance with

0, ; ; 4 4
% passing the #200 sieve Table 7 +2.0 +3.0
Laboratory-molded density, % | Tex-207-F, Part VIII 1.0 1.0 1.0
Asphalt binder content, % Tex-236-F, Part I5 +0.367 +0.3467 +0.367
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. JMF1is 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.

Current JMF is JMF3 or higher. JMF3 is the approved mixture design used to produce Lot 2.

Contractor may request referee testing only when values exceed these tolerances.

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.

Ensure the binder content determination excludes fibers.

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

Binder content is not allowed to be outside the limits shown in Table 8.

Verify that Table 8 requirements are met.

When shown on the plans.

o

© NSO

Engineer’s Responsibilities.

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.

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:
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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.

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.

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.

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.

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.

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.

Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production
(using JMF2).

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.

12-20 01-22
Statewide


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

4.42.2.10.

45.

45.1.

45.2.

46.

47.

3082
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.

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.

Storage and Heating of Materials. Do not heat the asphalt binder above the temperatures specified in
Item 300, “Asphalts, Qils, 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 ltem 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, norin
any case longer than 12 hr. unless otherwise approved.

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 Grade' 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.

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.

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.
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Weather Conditions.

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.

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.

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

1-1/2in. 0.30-0.33
- 1-1/4in. 0.27-0.30
Permeable Friction Course Tin. 0.25-0.28
3/4 in. 0.22-0.25
3/4 in. 0.17-0.27
Thin Bonded Friction Course 5/8 in. 0.16-0.24
1/2in. 0.14-0.20

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.

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:

m non-uniformity of application continues after corrective action;
m 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
m 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.

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

Min Placement Temperature

- . 1
High-Temperature Binder Grade (Before Entering Paving Operation)?®

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.

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.”

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

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.

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.

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.

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
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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.

438. 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.

491. 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.

49.2. Production Acceptance.

49.21. 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.

4921.1. 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.

4922 Production Sampling.

492241. 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.
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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.

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.

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 Ib. 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.

Asphalt Binder Sampling. Obtain a 1-gt. (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 Il. 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 ltem 300,
“Asphalts, Qils, and Emulsions” and will retain the other split sample for 1 yr.

Membrane Sampling. The Engineer will obtain a 1-gt. sample of the polymer modified emulsion for each lot of
mixture produced in accordance with Tex-500-C, Part Ill. 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 ltem 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.”

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:

m  |lime content (within £0.1% of JMF), when PG binder is specified;

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

m  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
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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 |.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 | 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
I Test Min Contractor Min Engmeer
Description . Testing
Method Testing Frequency F
requency
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 content’, % Tex-236-F, Part 2 1 per sublot 1 per lot
Drain-down, % Tex-235-F 1 per sublot 1 per 12 sublots
Boil test? 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
1 per project )
Cantabro loss, % Tex-245-F (sample only) 1 per project
1 per project '
Overlay test Tex-248-F (sample only) 10 1 per project!
1 per project )
Hamburg Wheel test Tex-242-F (sample only)® 1 per projectt
Water flow test5 Tex-246-F 1 per sublot 1 per project
. . 1 per lot
Asphalt binder sampling Tex-500-C, Part II (sample only)® 1 per project
Membrane sampling )
and testing Tex-500-C, Part Il N/A 1 per project
Thermal profile Tex-244-F 1 per sublot’89 1 per project®

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

Ensure the binder content determination excludes fibers.

When shown on the plans.

When required according to mixture type and requirements in accordance with Table 8.

Only required for PFC mixtures.

Obtain samples witness by the Engineer. The Engineer will retain these samples for 1 yr.

To be performed in the presence of the Engineer when using the thermal camera, unless otherwise approved.
Not required when a thermal imaging system is used.

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.

©ENORWN

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.
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494, 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.

495, Placement Acceptance.

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

497. 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 Ib. 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.

498. 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.

4909, 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:

m  anticipated daily production is more than 100 ton but less than 250 ton;
m total production for the project is less than 2,500 ton;

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

m  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:

m  produce, haul, place, and compact the mixture as directed by the Engineer; and

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

as tested by the Engineer.
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Ride Quality. Measure ride quality in accordance with ltem 585, “Ride Quality for Pavement Surfaces,”
unless otherwise shown on the plans.

5.1.

5.2.

5.3.

MEASUREMENT

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.”

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 ltem 520, “Weighing and Measuring Equipment.”

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.

PAYMENT

The work performed and materials furnished in accordance with this ltem 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 ltem 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 ltem 585, “Ride Quality for
Pavement Surfaces.”
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Special Specification 3096

Texas

Asphalts, Oils, and Emulsions li.-i’“'

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.
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Table19
Storage and Application Temperatures
Application Storage
Type-Grade Recommended Range Max Allowable Max (°F)
(°F) (°F)
AC-0.6, AC-1.5, AC-3 200-300 350 350
AC-5, AC-10 275-350 350 350
AC-15P, AC-20-5TR, AC12-5TR
and AC10-2TR 300-375 375 360
RC-250 125-180 200 200
RC-800 170-230 260 260
RC-3000 215-275 285 285
MC-30, AE-P 70-150 175 175
MC-250 125-210 240 240
MC-800, SCM I, SCM i 175-260 275 275
MC-3000, MC-2400L 225-275 290 290
HFRS-2, MS-2, CRS-2, CRS-2H,
HFRS-2P, CRS-2P, CMS-2,
CMS-2S, AES-300, AES-300S, 120-160 180 180
AES-150P, AES-300P, CRS-2TR
SS-1, SS-1H, CSS-1, CSS-1H,
PCE, EAP&T, SS-1P, RS-1P,
CRS-1P, CSS-1P, recycling agent, 50-130 140 140
emulsified recycling agent, polymer
mod AE crack sealant
PG binders 275-350 350 350
Rubber asphalt crack sealers (Class 350-375 400 B
A, Class B)
A-R binders Types |, I, and Il 325-425 425 425

3096

MEASUREMENT AND PAYMENT

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or

paid for directly but is subsidiary or is included in payment for other pertinent ltems.
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6.39.

6.40.

6.41.

6.42.

6.43.

6.44.

6.45.

6.46.

6.47.

6.48.

6.49.

6.50.

6.51.

6.52.

6.53.

6.54.

6.55.

6.56.

6.57.

6.58.

6.59.

6.60.

6000

B Replace Lens for high mast fixture

Replace Wall Pack Guard. By each guard replaced.

Replace Fuse. By each fuse replaced.

Replace Fuse Holder. By each fuse holder replaced.

Replace Breakaway Fuse Holder. By each breakaway fuse holder replaced.
Replace Starting Aid. By each starting aid replaced.

Replace Photocell and Bracket. By each photocell and bracket replaced.

Replace Control Transformer. By each transformer replaced.
m Replace Control Transformer for High Mast
m Replace Control Transformer for Electrical Service

Replace Control Circuit. By each control circuit replaced.
m Replace Control Circuit for High Mast
m Replace Control Circuit for Electrical Service

Replace Aviation Warning Fixture. By each obstruction fixture replaced.
Replace Aviation Warning Lamp. By each obstruction lamp replaced.
Replace Hand-Off-Auto Switch. By each H-O-A control switch replaced.
Replace Contactor. By each electromagnetic contactor replaced.
Replace Meter Base. By each meter base replaced.

Replace Time Clock. By each time clock replaced.

Replace Breaker Panel. By each breaker panel replaced.

Install or Replace Circuit Breaker. By each circuit breaker installed or replaced.
m Install Circuit Breaker
m Replace Circuit Breaker

Replace Flexible Power Cable or Cord. By foot of cable or cord replaced.
Replace Twist Lock Connector. By each twist lock connector replaced.

Replace Safety Lanyard. By foot of chain replaced. Associated hardware is considered subsidiary to this
item.

Raise and Lower Ring (High Mast Lighting). By each ring raised and lowered (not part of scheduled
preventive maintenance).

Restrap Existing Conduit. By each strap installed.

Replace Missing Nuts, Washers, and Other Hardware. By each nut, washer, or miscellaneous hardware
replaced.
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6.61. Troubleshoot for Repairs. By the man-hour of troubleshooting.
6.62. Project Inspections. By the month.
6.63. Install or Replace Safety Switch. By each safety switch installed or replaced.
B |Install Safety Switch
B Replace Safety Switch
6.64. Replace 5/16 in. Wire Rope. By each 5/16 in. wire rope with swaged terminals replaced.
6.65. Replace 3/8 in. Wire Rope. By each 3/8 in. wire rope with swaged terminals replaced.
6.66. Replace High Mast Winch. By each winch replaced.
6.67. Replace Wire Rope Pulley. By each wire rope pulley replaced.
6.68. Replace Electrical Cable Pulley. By each electrical cable pulley replaced.
6.69. Install or Replace Access Hole Cover. By each access cover installed or replaced.
m Install Access Hole Cover
B Replace Access Hole Cover
6.70. Replace High Mast Springs. By each high mast spring set replaced.
6.71. Remove and Reinstall High Mast Pole for Repairs. By each high mast pole removed and reinstalled.
1. PAYMENT

The work performed and the materials furnished in accordance with this Item and measured as provided
under “Measurement” will be paid for at the unit prices bid for the various designations. This price is full
compensation for furnishing all material, equipment, labor, fines, tools, and incidentals necessary to complete
the work.

Lane closures will be paid for under Special Specification “Lane Closures.”
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Special Specification 6001 o

Texas

Portable Changeable Message Sign lfz“'

1.

DESCRIPTION

Furnish, operate, and maintain portable trailer mounted changeable message sign (PCMS) units.

2.1

22.

2.3.

24.

2.5.

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:

m  Sign controller

m Changeable Message Sign
W Trailer

m  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.

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.

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 x 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:

m Character Modular Matrix. This screen type comprises of character blocks.

m Continuous Line Matrix. This screen type uses proportionally spaced fonts for each line of text.

m  Full Matrix. This screen type uses proportionally spaced fonts, varies the height of characters, and
displays simple graphics on the entire sign.

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.

Power Source. Provide a diesel generator, solar powered power source, or both. Provide a backup power
source as necessary.

Cellular Telephone. When shown on the plans, provide a cellular telephone connection to communicate
with the PCMS unit remotely.
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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.

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.

PAYMENT

The work performed and materials furnished in accordance with this ltem 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 6038 — o

Texas

Multipolymer Pavement Markings (MPM) liz“'

1.

DESCRIPTION

Provide MPM on pavement surfaces shown on the plans to meet the performance requirements of this
Specification for:

m color,
B durability, and
m retroreflectivity.

21.

22.

MATERIALS

Multipolymer Pavement Marking Materials. Use materials that produce an adherent, retroreflective
pavement marking system that meets all of the performance requirements of this Specification. Use materials
that do not result in the generation of any hazardous materials/wastes, as defined in Section 1.3.60.,
“Hazardous Materials or Waste,” during application or removal. If requested, provide a laboratory report from
a commercial laboratory indicating material used does not result in the generation of any hazardous
materials/wastes, as defined in Section 1.3.60., during application or removal.

Use a multipolymer resin material, which is:

B 2-component (a predominantly multipolymer pigmented resin component with a curing agent
component);

m 100% solids, producing no toxic fumes when heated to application temperature;

W track-free in less than 40 min. with appropriate ambient temperature as recommended by the
manufacturer;

m formulated and tested to perform as a pavement marking material with glass spheres applied to the
surface; and

m on the Material Producer List for Pavement Markings (Multipolymer) maintained by CST/M&P for MPM.
Inclusion onto the MPL requires documentation of acceptable performance from Department pavement
marking field application that have been in place for at least 1 yr. Contact CST/M&P to initiate and
document field trials of new materials for MPL consideration.

Before work begins, provide a laboratory report from an independent testing laboratory showing that the
initial color of each material selected for use conforms to the color limits set forth in Table 1, measured by
45°/0° geometry CIE, D65 llluminant, 2° standard observation angle in accordance with ASTM E 1347, E
1348, or E 1349.

Nonreflectorized Contrast or Shadow Markings. The marking material used for the contrast or shadow

marking must conform to the same formulation, material, prequalification, and sampling requirements with

the exception of the following items:

W color pigment used;

m documentation of acceptable performance from Department pavement marking field application that
have been in place for at least 1 yr.; and

B glass spheres must be replaced with a black, color-fast, anti-skid material.

Before work begins, provide a laboratory report from an independent testing laboratory showing that the
initial color of each material selected for use conforms to the color limits set forth in Table 1, measured by
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45°/0° geometry CIE, D65 llluminant, 2° standard observation angle in accordance with ASTM E 1347, E
1348, or E 1349.

3.1.

3.2.

3.3.

3.3.1.

332

EQUIPMENT

Provide equipment as required or directed according to the following:

Preparation and Application. Use equipment designed for the pavement preparation and application of the
type of MPM material selected.

Colorimeter. Provide a colorimeter using 45°/0° geometry CIE, D65 llluminant, 2° standard observation
angle meeting the requirements of ASTM E 1347, E 1348, or E 1349.

Retroreflectometer. Unless otherwise shown on the plans, provide a portable or mobile retroreflectometer
meeting the following requirements.

Portable Retroreflectometer. Provide a portable retroreflectometer that meets the requirements of ASTM E
1710.

Mobile Retroreflectometer. Provide a mobile retroreflectometer that:

B s approved by the Construction Division (CST) for project evaluation of retroreflectivity, which will
include taking a set of readings on stripes designated by CST and comparing them with the readings of
a portable retroreflectometer provided by CST that meets the specifications indicated in this
Specification;

W s calibrated daily, before measuring retroreflectivity on any pavement stripe, with a portable
retroreflectometer meeting the following requirements: ASTM E 1710, entrance angle of 88.76°,
observation angle of 1.05°, and an accuracy of +15%;

W requires no traffic control when retroreflectivity measurements are taken and is capable of taking
continuous readings; and

m documents mobile retroreflectometer evaluations, showing average retroreflectivity values for each
0.25-mi. section, or the area of concern if it is less than 0.25 mi., with all deficient sections clearly
marked.

41.

4.2.

CONSTRUCTION

General. Prepare the pavement surface using controlled techniques that minimize pavement damage and
hazards to the traveling public. Apply the MPM materials according to the manufacturer’s recommendations
using widths, colors, and shapes, and at locations as shown on the plans.

Obtain approval for the sequence of work and estimated daily production. Use traffic control as shown on the
plans or as approved. Establish guides to mark the lateral location of pavement markings as shown on the
plans or as directed, and have guide locations verified. Use material for guides that will not leave a
permanent mark on the roadway. Apply markings in alignment with the guides and without deviating for the
alignment more than 1 in. per 200 ft. of roadway or more than 2 in. maximum. Remove all applied markings
that are not in alignment or sequence as stated in the plans or as stated in the specifications at the
Contractor’s expense and in accordance with ltem 677, “Eliminating Existing Pavement Markings and
Markers,” except for measurement and payment.

Initial Performance Requirements. Meet the following initial performance requirements after installation.
Perform an initial performance evaluation from 7 to 15 days after MPM are installed to verify that the MPM
meet the performance requirements for retroreflectivity. Conduct initial retroreflectivity evaluations of placed
pavement markings with either a portable or a mobile retroreflectometer, unless otherwise shown on the
plans, according to Section 6038.5.2., “Retroreflectivity.” The Contractor is responsible for traffic control
when conducting performance evaluations.
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The Engineer will conduct a visual evaluation for color and durability and require testing only if MPM do not
appear to meet the performance requirements.

For MPM not meeting performance requirements, repair or replace until re-evaluation shows the MPM meet
the performance requirements.

Color. Provide MPM consisting of pigments blended to provide color conforming to standard highway colors
as shown in Table 1.

Table1
Color Requirements

Federal 595 Color 1 2 3 4

Chromaticity Coordinates

Brightness
" \7
y X y X y X y

White

17855 290 | 315 | 310 | 295 | .350 | .340 | .330 | .360 60 Min

Yellow

33538 470 | 455 | 510 | 489 | 490 | 432 | .537 | 462 30 Min

Black

5 Max

Retroreflectivity. Provide MPM meeting the minimum retroreflectivity values listed in Table 2.

Table2
Minimum Retroreflectivity Requirements

Color Retroreflectivity, med/m?/lx,
Min
White 250
Yellow 175

Durability. Provide MPM that do not lose more than 5% of the striping material in a 1,000-ft. section of
continuous stripe or broken stripe (25 broken stripes). Pavement markings must remain in the proper
alignment and location.

5.1.

5.2.

5.3.

PERFORMANCE EVALUATIONS

Provide traffic control and conduct evaluations of color, retroreflectivity, and durability as required or directed.

Color. Measure the color using 45°/0° geometry CIE, D65 llluminant, 2° standard observation angle in
accordance with ASTM E 1347, E 1348, or E 1349.

Retroreflectivity. Unless otherwise shown on the plans, conduct retroreflectivity evaluations of pavement
markings with either a portable or a mobile retroreflectometer. Make all measurements in the direction of
traffic flow, except for broken centerline on 2-way roadways, where measurements will be made in both
directions.

If using a portable retroreflectometer, take a minimum of 1 measurement every mile on each series of
markings (i.e., edgeline, center skip line, each line of a double line, etc.), at approved locations. If more than
1 measurement is taken, average the measurements. For all markings measured in both directions, take a
minimum of 1 measurement in each direction. If the measurement taken on a specific series of markings
within each mile segment falls below the minimum retroreflectivity values, take a minimum of 5 more
measurements within that mile segment for that series of marking. If the average of these 5 measurements
falls below the minimum retroreflectivity requirements, that mile segment of the applied markings does not
meet the performance requirement.

If using a mobile retroreflectometer, review the results to determine deficient sections and deficient areas of
interest. These areas do not meet the performance requirements.

Durability. Measure the durability in accordance with ASTM D 913 for marking material loss and visual
inspection for alignment and location. Conduct evaluations at approved locations.
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MEASUREMENT

This Item will be measured by the foot. Each stripe will be measured separately.

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.

PAYMENT

The work performed and materials furnished in accordance with this ltem and measured as provided under
“Measurement” will be paid for at the unit price bid for “Multipolymer Pavement Markings (MPM)” of the type
and color specified and the shape, width, and size specified as applicable, at the time of project acceptance.
This price is full compensation for materials, application of MPM, equipment, labor, tools, and incidentals.

Surface preparation, when shown on the plans, will be paid for under ltem 678, “Pavement Surface
Preparation for Markings.”
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Special Specification 6058 o

Texas

Battery Back-Up System for Signal Cabinets lfz“'

1.

DESCRIPTION

Install a Battery Back-Up System (BBU System) for traffic signals that will provide reliable emergency power
in the event of utility power failure or interruption. The system will also function as a power conditioner
and/or voltage regulation device.

A BBU System consists of inverter/charger, manual bypass switch, power transfer switch or automatic
bypass switch, batteries, battery monitoring device, wiring, external cabinet or stand-alone cabinet, concrete
pad, all necessary hardware and software, and all associated equipment required to operate in a field
environment.

The BBU System shall be capable of operating an “LED only” signalized intersection (700W load) for 4 hours
of full runtime when utility power is disabled and under ambient temperatures of 250C. The BBU System
shall switch the intersection to flash mode of operation when approximately 40% of battery charge is
remaining, via relay contact connection points on the front panel of the unit. The BBU system shall operate
the intersection in the flash mode of operation (300W load) for an additional 2 hours. BBU system
components shall be rated for a minimum 1400W load capacity.

The BBU shall be designed for outdoor applications in accordance with NEMA TS2-2003, Section 2. All
components of the BBU system shall be rated to operate under temperature extremes of -340C to +740C.

21.

22.

2.3.

24.

2.5.

2.6.

2.7.

2.8.

DEFINITIONS

Automatic Bypass Switch. A unit connected between the utility power supply and the inverter/charger
which can automatically switch power to the controller cabinet service panel from inverter output power to
utility line power.

Battery Back-Up System (BBU System). The battery back-us system includes, but is not limited to, a
manual bypass switch, automatic bypass switch or power transfer switch, inverter/charger, batteries, battery
monitoring device, wiring, external cabinet and all necessary hardware for system operation.

Battery Back-Up System Software. All software associated with operation, programming and functional
requirements of the BBU system.

Battery Monitoring Device. The device which monitors battery temperatures and charge rate of the
batteries used in the BBU system.

Batteries. Standard 12V batteries wired in series to create a 36VDC to 96VDC voltage storage.

Boost. When enabled, the BBU inverter/charger shall automatically switch into this mode to raise the utility
line voltage when it drops below a preset limit. The limit may be user defined or use manufacturer default
settings (typically 100V AC).

Buck. When enabled, the unit shall automatically switch into this mode to reduce the utility line voltage when
it rises above a preset limit. The limit may be user defined or use manufacturer default settings (typically
135V AC).

External or Stand-Alone Cabinet. The structure which houses the system components and/or batteries for
the BBU System.
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2.10.

2.11.

2.12.

2.13.

2.14.

2.15.

6058

Inverter/Charger. The unit which converts the DC voltage input into 120 VAC output for the traffic signal
cabinet to operate. As a minimum the inverter/charger shall be rated for 1400 watts.

Inverter Line Voltage. The power supplied from the BBU system to the traffic signal cabinet from the BBU
System inverter.

Manual Bypass. Manual switch that allows user to bypass BBU power to service system equipment.
Manual bypass switch switches utility line power directly to cabinet.

Power Transfer Switch. A unit connected between the utility power supply and the inverter/charger which
can automatically switch from utility line power to inverter output power. The power transfer relay may be a
separate unit or combined with the manual bypass switch. In the event of battery voltage loss, the power
transfer switch will automatically return to utility line power.

Signal Operation Mode. A signalized intersection generating a 700W load when running in normal
operation.

Signal Flash Mode. A signalized intersection generating a 300W load when running in the flash mode of
operation.

Utility Line Voltage. The 120V AC power supplied to the BBU system.

3.1.

3.1.1.

3.1.2

3.1.3.

3.2.

EQUIPMENT

Ensure electrical materials and construction methods conform to the current NEC and additional local utility
requirements. Furnish battery back-up systems prequalified by the Department. The Traffic Operations
Division maintains a Material Producer List (MPL) of prequalified battery back-up systems. Ensure all
materials and construction methods conform to the details shown on the plans, the requirements of this Item,
and the pertinent requirements of the following Items:

m Item 420, “Concrete Substructures”

m Item 620, “Electrical Conductors”

Provide and install a BBU system that is able to fulfill the following requirements:

Method of Operation. The BBU system shall operate using one or more of the following methods:

Buck and Boost Method. When the buck and boost functions are enabled they shall set the upper and
lower control limit allowable for the utility line voltage.

If the utility line voltage fluctuates above or below the buck and boost values, the BBU system shall raise or
lower the voltage by approximately 10-15% of the utility line voltage in an attempt to bring the voltage back
into the upper and lower control limits. Buck and boost shall have preset manufacturer defaults.

If the utility line voltage falls above or below the functional capabilities of buck and boost, then the BBU
system will transfer power from the utility line voltage to the inverter line voltage.

Stand-by Method. The stand-by method shall set upper and lower control limits for the utility line power. If
the utility line voltage falls above or below the upper or lower control limits, then the BBU system will transfer
power from the utility line voltage to the inverter line voltage.

Continuous Operating Mode, Double Conversion Method. The continuous method supplies the cabinet
with inverter line voltage at all times. This method requires the disabling of buck and boost functions.

System Capabilities. The BBU system shall be capable of providing 1400W peak load, with a minimum of
80% inverter efficiency, for at least 10 seconds.
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The BBU system shall be capable of providing 700W signal operation load for a minimum of 4 hours, and
then switching to and providing 300W signal flash load for an additional 2 hours minimum, when batteries are
fully charged.

When the BBU system is running on battery power, the inverter/charger shall be capable of allowing the
voltage at which the transition from normal operating load to flash mode occurs (usually 47.5V) to be
selected by a user, via relay contacts and connection points on the front panel of the inverter/charger.

The transfer time allowed, from disruption of normal utility line voltage to stabilized inverter line voltage from
batteries, shall be less than 65 milliseconds. The same allowable transfer time shall also apply when
switching from inverter line voltage to utility line voltage.

The BBU system shall bypass utility line voltage whenever the utility line voltage is outside of the
manufacturer’s default, or a user-programmed voltage range, £2VAC.

When the utility line power has been restored to a normal operating voltage for more than a user defined
setting (default 30 seconds), the BBU system shall transfer from inverter line voltage to utility line voltage.
The BBU system shall be equipped to prevent a malfunction feedback to the cabinet or from feeding back to
the utility service.

The BBU system shall be compatible with TS1, TS2 and Model 170/2070 controllers and cabinet
components for full run-time operation.

Unless the plans indicate otherwise, provide a BBU in an external battery cabinet. When indicated by the
plans, provide a BBU system that can be shelf-mounted in NEMA TS-1 and TS-2 cabinets, or rack-mounted
for Model 170/2070 332 cabinets. Provide a manual bypass that is capable of shelf mounting or that can be
attached to the side of the signal cabinet. Provide interconnect cables that are no less than 10 ft. in length.

Relay contact wiring for each set of NO/NC relay contact closure terminals shall be no less than 6 feet long
and #18 AWG wire. Use manufacturer recommendations for size of wire for any cables lengths greater than
10 feet.

The BBU system shall have lightning surge protection compliant with IEEE/ANSI C.62.41 latest edition and
meeting all current UL1449 standards. Lightning surge protection shall be provided to the utility line voltage
coming into the inverter/charger. The surge protection device shall be easily accessible and mounted
externally from the inverter/charger.

The BBU system, including batteries and hardware, shall be easily replaceable and shall not require any
special tools for installation.

The BBU system shall operate in automatic “fail-safe” mode. Should a breaker trip on the inverter/charger
and/or the power transfer switch, the system will automatically operate from utility line power and bypass the
BBU system.

As stated above, in addition to the inverter/charger, the BBU shall be provided with both an external manual
bypass switch and either an external automatic transfer switch or external automatic bypass switch.

The BBU system shall be capable of logging up to 100 events. Events shall date- and time-stamp faults with
utility line voltage and battery voltages. At the minimum, the BBU system shall log an event when:
m the utility line voltage falls above or below the upper or lower control limits,

m the BBU system automatically switches to battery power, and
®  when self-monitoring BBU system components fail.

Displays, Controls, Diagnostics and Maintenance. The BBU system shall include a front panel display. All
applicable programmable functions of the operational methods described in this specification shall be
viewable from the front panel display.

All events described in Section 3.2, “System Capabilities” shall be viewable from the front panel display.
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3.5.

3.6.

3.7.

6058

The BBU system software shall be programmable from the front panel of the inverter/charger by means of a
keyboard or momentary buttons allowing user to step through menu driven software.

A 10/100 Ethernet port shall be provided on the front panel of the inverter/charger.
A RS232 port shall be provided on the front panel of the inverter/charger.

The BBU system software shall be provided for the operational needs of the BBU system. The user/operator
shall be able to access all system software via the Ethernet and RS232 ports on the front panel of the
inverter/charger. The user shall be able to read logged events and change programmable parameters from
the keyboard, laptop or local area network via the Ethernet port.

System software shall be upgradeable via the RS232 port on the front panel of the inverter/charger.

Inverter/Charger. The inverter/charger is the unit that provides the voltage regulation; power conditioning of
utility line power; convert the DC voltage input into 120 VAC output for the traffic signal cabinet to operate;
provides emergency backup power upon loss of utility power and provides for temperature compensated
battery charging. As a minimum the inverter/charger shall be rated for 1400 watts. Provide a minimum of 6
sets of normally open (NO) and normally closed (NC) single-pole double-throw dry contact relay closures on
the front face of the inverter/charger and labeled so as to identify each contact. The relay closures shall
consist a set of NO/NC contact closures that shall be energized whenever the unit switches to battery power
(contact shall be labeled or marked as “On Battery” or equivalent) and a second set of NO/NC contact
closures shall be energized whenever the battery approaches 40% remaining capacity (contact shall be
labeled or marked as “Low battery” or equivalent”), which will determine when the unit will switch from normal
operation to flash. A third set of NO/NC contact closures shall be energized after a user settable time after
the unit switches to battery power. The contact may be labeled “Timer. The remaining relays shall be user
definable.

Operating temperature range for both the inverter/charger and power transfer relay shall be -34°C to +74°C.
When battery power is used, the BBU system output voltage shall be between 110VAC and 125VAC, pure
sine wave output, < 3% THD, 60Hz + 3Hz.

Manual Bypass Switch. The manual bypass switch shall be provided as a separate unit external to the
inverter/charger unit. The manual bypass switch shall consist of housing, two position switch, terminal
blocks, internal wiring, service outlet, circuit breakers and mounting hardware. All components shall be rated
at a minimum of 240VAC / 30 amp. Provide the manual bypass switch with # 8 terminal blocks. The manual
bypass switch shall be 2 position and allow the user to switch utility line power directly to the cabinet service
panel. The switch positions will provide the following functions. In the “Bypass” position the inverter is
bypassed, utility power is removed from the BBU and passed directly to the signal power panel. In the “UPS”
position the inverter / switch is powered and the signal circuits are supplied by the output of the inverter.
When the manual bypass switch is in the “Bypass” position the user may replace the automatic bypass
switch (or transfer switch) and the inverter/charger without interrupting power to the intersection. Provide the
manual bypass switch with over current protection (20 Amp circuit breaker).

Power Transfer Switch. These requirements are for BBU systems provided with a power transfer switch.
The power transfer switch will operate such that the inverter/charger input and cabinet power panel are
supplied with power from the utility line, in the event that the utility line power is lost or requires conditioning
(buck or boost) the power transfer switch will automatically connect the inverter/charger output to the cabinet
power panel such that the inverter/charger output provides the power. In the event of inverter/charger failure,
battery failure, or complete battery discharge, the power transfer shall revert to the NC (de-energized) state,
where utility line power is connected to the cabinet service panel.

All wire to the power transfer switch from the manual bypass switch, to and from the inverter/ charger and
from the manual bypass switch to utility power service shall be sized accordingly with system requirements.

Automatic Bypass Switch. These requirements are for BBU systems provided with an automatic bypass
switch. The automatic bypass switch will operate such that the inverter/charger input is supplied with power
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from the utility line and the cabinet power panel is supplied with power from the output of the
inverter/charger. In the event of inverter/charger failure, battery failure, or complete battery discharge, or
other loss of power from the output of the inverter/charger, the automatic bypass switch shall revert to the NC
(de-energized) state, where utility line power is connected to the cabinet service panel.

Batteries. Provide batteries from the same manufacturer/vendor of the BBU system.

Individual batteries shall be 12V type, and shall be easily replaceable and commonly available for purchase
by common off-the-shelf equivalent.

Batteries shall be sized and rated to operate a 700W load for 4 hours (normal operation) followed by a 300W
load for 2 hours (flash operation) for a total of 6 hours.

Battery configuration shall consist of 12V batteries arranged for total voltages of 36V, 48V, 60V, 72V, 84V or
9%6V.

Batteries shall be deep-discharge, sealed prismatic lead-calcium based, valve-regulated maintenance-free
batteries.

Batteries shall operate over a temperature range of -34°C to +74°C.

Batteries shall indicate maximum recharge data and recharging cycles, and manufacturer defaults on the
inverter/charger shall not allow the recharging process to exceed the batteries maximum values.

Battery interconnect wiring shall connect to the inverter unit via modular harness with red and black cabling
that terminates into a typical power pole style connector. Harness shall be equipped with mating power flag
style connectors for batteries and a single insulated plug-in style connection to inverter/charger unit.
Harness shall allow batteries to be quickly and easily connected in any order and shall be keyed to ensure
proper polarity and circuit configuration. A fusible link or device sized accordingly with system requirements
and to protect against currents exceeding each battery current rating shall be provided within 3 inches of the
negative and positive leads of each battery. Fusible links shall be insulated stranded wire.

Insulated covers shall be provided at the connection points (post) as to prevent accidental shorting.

Battery cables provided to connect battery to battery harness main cable shall be a minimum of 18 in. or long
enough to accommodate the battery covers provided with the battery ground box, whichever is longer.
Battery harness shall be sized accordingly with system requirements.

Battery Monitoring System. The BBU system shall use a temperature-compensated battery charging
system. The charging system shall compensate over a range of 2.5 - 4.0 mV/°C per cell.

The temperature sensor shall be used to monitor the temperature and regulate the charge rate of the

batteries. Unless required otherwise by the plans the temperature sensor wire shall be as follows:

m 8 feetlong if external side-mounted cabinet is attached to existing controller cabinet.

m 8 feetlong if batteries are housed in traffic signal base used for cabinet foundation and batteries are
stored on shelf within base.

m 3 feetlong if stand-alone cabinet is used.

Should the temperature sensor fail, the inverter/charger shall not allow the BBU system to overcharge the
batteries. The BBU system shall provide an alarm should the temperature sensor fail.

Recharge time for the batteries to obtain 80% or more of full battery charge capacity shall not exceed 20
hours at 21°C (70°F).

Batteries shall not be charged when battery temperature exceeds 50°C.

5-7 12-14
Statewide



3.10.

3.10.1.

3.10.2.

3.11.

3.12.

3.13.

6058

The BBU system shall monitor battery strings within a system and set a fault indicator if battery voltage falls
below normal operating voltage.

Battery Housing. Unless plans require otherwise, project an external battery cabinet or stand-alone
BBU/battery cabinet as specified below.

External Battery Cabinet. The external cabinet shall be NEMA type 3R all-aluminum with stainless-steel
hardware, or approved equivalent. The external cabinet shall be designed to attach on the side of a TS2 size
6 base-mount cabinet. The batteries, inverter, transfer switches, manual bypass and all associated hardware
shall be housed in the external cabinet.

The external cabinet shall be equipped with proper ventilation, electric fan, and air filter in accordance with
TS2 standards.

External cabinets will be equipped with a door opening to the entire cabinet. The door shall be attached to
the cabinet with a full length stainless steel piano hinge or four, two-bolts per leaf, hinges. The door shall be
provided with the same latch and lock mechanism as required for standard traffic signal cabinet. In addition,
a padlock clasp will be provided.

When using battery ground boxes, an external cabinet is required for the non-battery components. .

Stand-Alone BBU/Battery Cabinet. When required for installation by the plans a stand-alone cabinet in
accordance with the following shall be provided.

The stand-alone cabinet shall conform to all the specifications of the External BBU/Battery Cabinet, except
that it will not mount to the controller cabinet. The stand-alone cabinet shall be designed to attach to a
concrete pad.

Concrete Pad. Provide a Class B concrete pad as a foundation for stand-alone cabinets of the size shown
in the plans. For external cabinets, extend the controller foundation to provide a class B concrete pad under
the external cabinet of the size shown in the plans.

Documentation. Operation and maintenance manuals shall be provided. The operation manual shall
include a block diagram schematic of all system hardware components. The manual shall include
instructions for programming and viewing software features. The manual shall include all
uploading/downloading (communications protocol) requirements via RS232 or Ethernet port.

Board level schematics shall be provided when requested.
Battery documentation and replacement information shall be provided.

Testing. The Department reserves the right to do testing on BBU systems to ensure Quality Assurance on
unit before installation and random sampling of units being provided to the State. BBU systems that fail will
be taken off the Qualified Products List (QPL).

Department QPL testing procedures will check compliance with all the criteria of this specification including

the following:

m Eventlogging for fault/alarm conditions

m Demonstrated use of one or more of the operating methods described in Section 3.1., “Method of
Operation.”

B Testing of ability to power a 700W load for 4 hours, transfer to flash mode and power a 300W load for 2
additional hours, at an ambient temperature of +25°C.

W Testing of all components in environmental chamber (temperature ranges from -30°C to +74°C)
following NEMA TS2 2003 standards, Section 2.
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Warranty, Maintenance and Support. Provide a BBU containing a warranty that requires the manufacturer
to replace failed BBUs when non-operable due to defect in material or workmanship within five years of date
of purchase from manufacturer. Supply a BBU with no less than 95% of the manufacturer’s warranty
remaining on the date that the BBU is installed and begins operating. The replacement BBU must meet
requirements of this specification. The Contractor will handle all warranty issues until the date of final
acceptance.

Batteries shall be warranted for full replacement for 5 years. Batteries shall be defined as bad if they are not
able to deliver 80% of battery rating.

MEASUREMENT

This Item will be measured by each BBU system installed.

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 "BBU System" of the type (type of BBU cabinet)
specified. This price is full compensation for furnishing, installing, and testing the completed installation,
BBU system and associated equipment, mounting hardware, class B concrete pad, software, conduit,
conductors; and equipment, labor, tools; and incidentals.
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Special Specification 6185 % ’

Texas

Truck Mounted Attenuator (TMA) and Trailer lﬁ.ﬁ“‘
Attenuator (TA)

1.

DESCRIPTION

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

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 Ibs. 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.

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.

41.

4.2.

MEASUREMENT

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.

Truck Mounted Attenuator/Trailer Attenuator (Mobile Operation). This ltem 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.

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 6306 — o

Texas

Video Imaging Vehicle Detection System y L

1.

DESCRIPTION

Furnish, install, relocate, or remove video imaging vehicle detection system (VIVDS) at locations shown on
the plans, or as directed. Use VIVDS listed on the Department’s Prequalified Products List.

2.1.

22.

MATERIALS

General. Furnish, assemble, and install only new materials except as allowed for relocation of VIVDS
equipment. Ensure all VIVDS within the project are from the same manufacturer.

VIVDS must analyze video images and produce vehicle detector outputs that can serve as inputs to a traffic
signal controller. Provide VIVDS field equipment that is compatible with existing infrastructure and software

located in the Department’s Traffic Management Control Centers across the state as directed. VIVDS must

meet Department TSS Protocol requirements when integration with Traffic Management Center software or
systems is shown on the plans.

VIVDS equipment must include the following:

m Camera and mounting hardware (fixed or variable focal length; infrared; or 360° “fish-eye”),
m VIVDS processor,

m Cabinet control unit and associated devices required for system integration, and

m Data, power, and communication cable, connectors, and assemblies.

The VIVDS must use one or more cameras and video processing equipment to accurately provide detector
calls for the intersection, approach, or roadway segment where they are installed, and provide detection as
shown on the plans. A single camera placed per manufacturer recommendations must be capable of
monitoring and detecting 5 lanes of traffic simultaneously.

Ensure the system is designed and constructed with subassemblies, circuits, cards, and modules to
maximize standardization and commonality.

Ensure field replaceable parts are accessible for inspection and maintenance. Provide test points for
checking essential voltages and waveforms.

VIVDS devices must self-recover from power failure once power is restored.

Configuration and Management. Ensure that the VIVDS allows local and remote configuration and
monitoring. The VIVDS must allow the user to fully configure the system and place detection zones using a
mouse, monitor, and keyboard (or keypad) connected to the VIVDS. Provide each VIVDS with all associated
equipment required to configure and operate the system in a field environment including a video monitor,
mouse, keyboard (or keypad), software, and interface cables as applicable. The VIVDS must also support
local configuration and monitoring using a laptop computer, but must not require a computer for local
configuration, monitoring, and operation.

Ensure that the system can display detection zones and detection activations overlaid on live video from
VIVDS cameras.

Ensure that the VIVDS allows a user to edit previously defined configuration parameters, including size,
placement, and sensitivity of detection zones.
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Ensure that the VIVDS retains its programming in nonvolatile memory. Ensure that the detection system
configuration settings can be saved to a computer and restored from a saved file locally and remotely. The
system must allow stored configurations to be modified for fine-tuning and optimization. The VIVDS must
continue to detect vehicles and operate normally while configuration and detection zone modifications are
made.

Ensure the VIVDS does not require adjustment or recalibration to maintain performance once initial
calibration and configuration is complete.

Detection Zones. The VIVDS must allow a user to configure detection zones using a graphical user
interface (GUI) superimposed on a video image of the roadway. Ensure detection zones can be placed
anywhere within a camera field of view. Ensure VIVDS detection zones can detect vehicle presence and
collect traffic data, such as traffic counts.

Detection zones must appear as lines or polygons in the field of view. The system must allow a minimum of 8
detection zones per field of view. VIVDS detection zones must be able to provide detection equivalent to a 6
ft. by 6 ft. loop. Ensure zones can be sized, shaped, and overlapped to accurately detect vehicles at the
locations shown on the plans.

The system must allow zones to be configured with directionality, delay, extension, and logic functions
including “AND” and “OR.” If each detection zone provides a unique output to the signal controller and the
controller includes logical functions, then the VIVDS is not required to support logic functions.

Ensure zones displayed on a monitor provide a visual indication when vehicles are detected during
configuration and operation.

Detection. VIVDS processor must compensate for minor camera movement. Movement up to 2% of field of
view at 400 ft. must not produce a false detection.

Ensure VIVDS processor operates regardless of whether monitoring equipment is connected. If monitoring
equipment is connected to the processor unit, vehicle detections are displayed real-time as they occur.

VIVDS must simultaneously detect vehicles in all lanes. VIVDS must be able to accurately detect
approaching and departing vehicles in multiple lanes. VIVDS is configurable for which direction of travel to
detect. Ensure vehicles traveling in any direction other than the configured direction of travel (e.g., cross-
street and wrong-way traffic) do not activate a call to the controller.

Ensure a constant call is placed on outputs associated with zones or cameras that are in an error state or
failed. Ensure a constant call is placed on assigned outputs whenever the system is unable to provide
accurate detection.

Accuracy. Ensure VIVDS individual lane accuracy for vehicle presence detection is within 5% of actual.

Camera. Use color or thermal cameras that are provided as part of an engineered system by the VIVDS
processor manufacturer or approved for use by the VIVDS processor manufacturer. Ensure that analog
cameras provide NTSC composite video with a minimum resolution of at least 480 TVL.

Cameras must produce useable video suitable for detection in low light. Cameras with day and night modes
must automatically and seamlessly transition between modes without producing vehicle detection errors such
as false calls and missed calls. Nighttime monochrome operation must produce feature resolvable video with
luminance as low as 0.1 lux. Nighttime color operation must produce feature resolvable video with luminance
as low as 1.0 lux.

Cameras must produce resolvable features in the video with luminance as high as 10,000 lux.
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Visual spectrum cameras must include automatic electronic shutter and iris control based on average scene
luminance.

Variable focal length lenses must be adjustable from 6 mm to 34 mm.

Processed images produced by the VIVDS must use a standard encoding format such as H.264 or MJPEG
unless otherwise shown on the plans.

Thermal cameras. Thermal imaging cameras must use a long-life, uncooled vanadium oxide
microbolometer thermal detector with a spectral range of 7.5 to 13.5 pum.

Ensure analog video is compliant with National Television System Committee (NTSC) Standard and has a
minimum NTSC array format of 320 x 240 with a 76,800 pixel effective resolution.

Camera enclosure. Camera and lens assembly must be housed in an enclosure designed for outdoor use.
The housing must be light in color to limit solar heating and prolong equipment life. Enclosure, including
cable connections, must be waterproof and dust tight with a NEMA Type 4 rating.

Ensure enclosures for visual spectrum cameras include a sunshield. Sunshield must protrude beyond the
front edge of the enclosure and divert water away from the camera's field of view. Ensure the sunshield
overhang is adjustable. Any plastics used in the construction of the enclosure must include ultraviolet
inhibitors.

Ensure the enclosure allows the camera horizon to be rotated in the field during installation. Ensure camera
focus and zoom can be adjusted, if necessary, without entering the camera enclosure.

The camera enclosure must be provided with mounting bracket designed to mount directly to a pole, mast-
arm, or other structure. Ensure the bracket allows the camera to be panned and tilted for alignment and then
locked into place once properly positioned.

The camera enclosure with camera and lens installed must weigh 10 Ib. or less.

Camera housing must include a means to prevent the formation of ice or condensation. If camera housing
includes a heater, wiper, or other electronically controlled mechanism, such mechanism does not interfere
with the camera operation or video signal.

Video Processor. Ensure the VIVDS includes a machine vision processor that provides video analysis,
presence detection, and interfaces for inputs and outputs. VIVDS must provide data collection features,
including storage and reporting of collected vehicle detection data, when shown on the plans.

VIVDS must be able to interface with the traffic controller unit (CU) via the detector rack, SDLC, or another
detector interface described in NEMA TS2-2016, unless otherwise shown on the plans. Solid state detection
outputs must meet the requirements of NEMA TS2-2016, 6.5.2.26.

Each VIVDS detector rack card must have a minimum of 4 detector outputs. The system must be able to
provide a total of 24 detection outputs. Ensure each zone and output is user definable, and previously saved
zones can be redefined.

The system must be capable of functioning as a detector BIU using an RS-485 SDLC connector. TS2 Type 1
VIVDS must include indicators that display detector output status for verification of calls.

Analog video inputs must use BNC connectors or be routed through existing loop inputs using connections
designed for that purpose. Analog video outputs must use BNC or RCA connectors. Use of external cable
connections to create a combined video output is not allowed.

Ensure processor includes provisions to view video image in the field and remotely.
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VIVDS processors installed in the traffic controller cabinet must utilize digital video or accommodate
asynchronous, synchronous, and line-locked analog video as part of a complete system engineered by the
VIVDS manufacturer.

Camera Interface Panel. Supply the VIVDS with a camera interface panel as required by the manufacturer
that provides a cabinet connection point between field wiring from VIVDS cameras and VIVDS equipment in
the cabinet. The interface panel must be provided by the VIVDS manufacturer as part of a complete
engineered system. The panel must include terminal facilities and surge suppression for all conductors used
to connect VIVDS field equipment, including camera power and communications. Interface panels for analog
cameras must include a 10 amp breaker or blade type fuses and a power terminal strip with a minimum of
eight (8) 8/32 binder head screws for camera power connections. The panel must also have, as a minimum,
four (4) coax protectors (EDCO CX06 or equivalent). Additional lightning and transient protection will be
allowed. All components that reside on the panel must be Department approved. For cameras utilizing POE
the interface panel must consist of surge protection meeting GR 1089 standards.

Ensure interface panel is capable of being mounted on the side walls of the controller cabinet. Video
connections must be isolated from earth ground.

Cabling. Supply the VIVDS with connector cables of the appropriate length for each installation site.
Connector cables must include all conductors necessary for power, video, and communication. All cabling
used must meet the minimum recommended specifications of the VIVDS manufacturer.

Ensure the power and data cable connectors are IP 67 to protect against intrusion of solids and water.
External connectors must be quick disconnect and keyed to prevent improper connections. All wiring must be
color coded and marked appropriately. Ensure all conductors that interface with the connector are encased in
a single jacket.

Fiber optic cable, if used, must meet the requirements of Special Specification Item Intelligent Transportation
System (ITS) Fiber Optic Cable.

If coaxial cable is used, it must be low loss, 75 ohm, precision video cable suited for outdoor installation and
approved by the VIVDS manufacturer.

RS-485 and RS-232 communication cable must meet the requirements of Special Specification 6004
Networking Intelligent Transportation System (ITS) Communications Cable.

Communication. Ensure that the VIVDS includes a minimum of one serial or Ethernet communications
interface.

Ensure serial interfaces and connectors conform to Telecommunications Industry Association (TIA)-232
standards. Ensure that the serial ports support data rates up to 115200 bps; error detection utilizing parity
bits (i.e., none, even, and odd); and stop bits (1 or 2).

Ensure that wired Ethernet interfaces provide a 10/100 Base TX connection. Verify that all unshielded twisted
pair/shielded twisted pair network cables and connectors comply with TIA-568.

Ensure wireless communications are secure and that wireless devices are Federal Communications
Commission (FCC) certified. Ensure that the FCC identification number is displayed on an external label and
that all detection system devices operate within their FCC frequency allocation.

Ensure the system can be configured and monitored via one or more communications interface. Ensure that
all communication addresses are user programmable.

Software. Ensure the VIVDS manufacturer includes all software required to configure and monitor operation
of VIVDS field equipment locally and remotely. VIVDS software must be a stable production release
approved by the Department’s Traffic Operations Division.
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Ensure VIVDS computer software includes a GUI that displays all configured lanes and provides visual
representation of all detected vehicles. Server software must be designed to run on the Windows Server
operating system (Windows Server 2012 or newer). Client workstation software must be designed to run on
Microsoft Windows 7 Professional and newer.

VIVDS software must allow the user to program, operate, exercise, diagnose, and read status of all VIVDS
features and functions using a laptop computer.

VIVDS computer software must be able to communicate with VIVDS field devices using TCP/IP and serial
connections. The software must provide for local and remote configuration and monitoring, including display
of detection zone activations on live video and modification of existing detection zone layouts.

System software must provide the user complete control over the configuration process for VIVDS devices
and allow the user to load new firmware into non-volatile memory of VIVDS field devices locally and over any
supported communication channel including TCP/IP networks.

The system software must include the ability to retrieve and store data collected by VIVDS field devices.
Ensure all licenses required for operation and use of software are included at no additional cost.

Software updates must be provided at no additional cost during the warranty period.

Mechanical. VIVDS detector card rack units must comply with dimensions specified in NEMA TS2-2016,
6.52.2.2.

Ensure that all parts are fabricated from corrosion resistant materials, such as plastic, stainless steel,
aluminum, or brass.

Ensure that all screws, nuts, and locking washers are stainless steel. Do not use self-tapping screws.

Ensure equipment is clearly and permanently marked with manufacturer name or trademark and part number
as well as date of manufacture or serial number.

Ensure VIVDS is modular in design for ease of field replacement and maintenance.
All printed circuit boards must have conformal coating to protect against moisture and fungus.

Electrical. Ensure equipment is designed to protect personnel from exposure to high voltage during
installation, operation, and maintenance. Ensure all connections include the manufacturer recommend surge
protective device (SPD). SPDs must not interfere with the performance of the VIVDS. VIVDS electrical
design must be modular.

Ensure the VIVDS operates on nominal 120 Vac. A power converter must be provided for devices that do not
operate on nominal 120 Vac. Camera sensors must operate between 12 Voc and 28 Voc.

Environmental. All VIVDS devices must operate properly during and after being subjected to the
environmental testing procedures described in NEMA TS2, Section 2. VIVDS cameras must be able to
withstand the maximum wind load defined in the Department’s basic wind velocity zone map standard
without any damage or loosening from structure.

Connectors and Harnesses. External connections exposed to the outdoor environment must be made with
weatherproof connectors. Connectors must be keyed to ensure correct alignment and mating.

Ensure all conductors are properly color coded and identified. Ensure that every conductive contact surface
or pin is gold-plated or made of a noncorrosive, nonrusting, conductive metal.
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RS-485 and RS-232 communication cables must:

B be shielded, twisted pair cable with a drain wire,

have a nominal capacitance conductor to conductor @ 1Khz = 26pF/ ft.,
have nominal conductor DC resistance @ 68°F < 15 ohms/1,000 ft.,

be one continuous run with no splices, and

be terminated only on the two farthest ends of the cable.

Documentation. Provide hardcopy operation and maintenance manuals, along with a copy of all product
documentation on electronic media. Include the following documentation for all system devices and software:

B operator manuals,

® installation manuals with installation procedures,

B maintenance and troubleshooting procedures, and

B manufacturer's specifications (functional, electrical, mechanical, and environmental).

Provide certification from an independent laboratory demonstrating compliance with NEMA TS2
environmental requirements for temperature, humidity, transients, vibration, and shock.

Provide certification that VIVDS electronic equipment meets FCC Class B requirements for electromagnetic
interference and emissions.

Ensure the VIVDS system manufacturer has a quality assurance program for manufacturing VIVDS as
described in this specification. Manufacturer of the VIVDS must be ISO 9001 certified, or provide a copy of
the company quality manual for review.

The VIVDS must pass testing to ensure functionality and reliability before delivery. Test results and
supporting documentation, including serial number tested, must be submitted for each VIVDS. If requested,
manufacturing data per serial number must be provided for each VIVDS.

Warranty. Warrant the equipment against defects or failure in design, materials, and workmanship for a
minimum of 5 yr. or in accordance with the manufacturer’s standard warranty if that warranty period is
greater. The start date of the manufacturer’s standard warranty will begin after the equipment has
successfully passed all tests contained in the final acceptance test plan. Any VIVDS equipment with less
than 90% of its warranty remaining after the final acceptance test is completed will not be accepted by the
Department. Guarantee that equipment furnished and installed for this project performs per the
manufacturer’s published specifications. Assign, to the Department, all manufacturer’s normal warranties or
guarantees on all electronic, electrical, and mechanical equipment, materials, technical data, and products
furnished for and installed on the project.

Malfunctioning equipment must be repaired or replaced at the Contractor's expense before completion of the
final acceptance test plan. Furnish replacement parts for all equipment within 10 days of notification of failure
by the Department.

During the warranty period, technical support must be available via telephone within 4 hr. of the time a call is
made by a user, and this support must be available from factory certified personnel.

Training. Conduct a training class for a minimum of 8 hr., unless otherwise directed, for up to 10
representatives designated by the Department on installation, configuration, operation, testing, maintenance,
troubleshooting, and repair. Submit a training session agenda, a complete set of training material, the names
and qualifications of proposed instructors, and proposed training location for approval at least 30 days before
the training. Conduct training within the local area unless otherwise directed. Provide 1 copy of course
material for each attendee. Ensure that training includes:

[ | “Hands-on” operation of system software and equipment;

[ | explanation of all system commands, their function and usage; and

[ | system “troubleshooting,” operation, and maintenance.
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3.1.

3.2.

3.3.

34.

3.5.

3.6.

3.7.

CONSTRUCTION

System Installation. Install VIVDS devices and configure detection zones and settings as shown on the
plans, in accordance with the manufacturer’'s recommendations, and as directed. Provide configuration file
backups, including detector placement, names, communication settings, and output assignments.
Completion of the work must present a neat, workmanlike, and finished appearance.

VIVDS installer must be certified by VIVDS manufacturer in proper installation setup and procedures. VIVDS
integrator must be certified by the manufacturer for training end users in the maintenance, configuration, and
operation of VIVDS.

Ensure VIVDS detector rack cards are properly installed and seated in the controller cabinet detector rack
and use the card edge connector to obtain power and provide outputs. Rewiring the backplane or any other
cabinet panel for the system is not permitted except for power and grounding for camera interface panels,
wiring from the video camera sensor to the loop detector panel for the video signal inputs, as applicable, and
wiring to obtain power for the VIVDS cameras.

Mount and aim cameras in a manner that eliminates as much environmentally generated glare as possible.

All' wiring must be cut to proper length before assembly. Provide cable service loops. All cable slack must be
neatly laced and placed in the bottom of the cabinet. Ensure cables are secured with clamps. Ensure cables
between the controller cabinet and VIVDS cameras are continuous with no splices.

Provisions must be made for installation and configuration of software on Department computers.

Temporary Use. When shown on the plans, the VIVDS equipment must be used to provide vehicle detection
on a temporary basis. When the permanent vehicle detection system and related equipment are installed and
made operational, the VIVDS equipment must be carefully removed and delivered to the location shown on
the plans.

Mechanical Components. Ensure that all fasteners, including bolts, nuts, and washers with a diameter less
than 5/8 in. are Type 316 or 304 stainless steel and meet the requirements of ASTM F593 and ASTM F594
for corrosion resistance. Ensure that all bolts and nuts 5/8 in. and over in diameter are galvanized and meet
the requirements of ASTM A307. Separate dissimilar metals with an inert dielectric material.

Wiring. All wiring and electrical work supplying the equipment must meet the requirements of the most
current version of the National Electrical Code (NEC). Supply and install all wiring necessary to interconnect
VIVDS cameras to the controller cabinet and incidentals necessary to complete the work. If additional cables
are required, the Contractor must furnish and install them at no additional cost to the Department. Provide
conductors at least the minimum size indicated on the plans and insulated for 600 V.

Cables must be cut to proper length before assembly. Provide cable slack for ease of removal and
replacement. All cable slack must be neatly laced with lacing or straps in the bottom of the cabinet. Ensure
cables are secured with clamps and include service loops.

Electrical Service. The Contractor is responsible for checking the local electrical service to determine if a
modification is needed for the equipment.

Grounding. Ensure all VIVDS devices and supports are grounded in accordance with the NEC and
manufacturer recommendations.

Relocation of VIVDS Field Equipment. Perform the relocation in strict conformance with the requirements
herein and as shown on the plans. Completion of the work will present a neat, workmanlike, and finished
appearance. Maintain safe construction practices during relocation.
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Inspect the existing VIVDS field equipment with a representative from the Department and document any
evidence of damage before removal. Conduct a pre-removal test in accordance with the testing requirements
contained in this ltem to document operational functionality. Remove and deliver equipment that fails
inspection to the Department.

Before removal of existing VIVDS field equipment, disconnect and isolate the power cables from the electric
power supply and disconnect all communication cabling from the equipment located inside the cabinet. Coil
and store power and communication cabling inside the cabinet until such time that it can be relocated.
Remove existing VIVDS field equipment as shown on the plans only when authorized by the Engineer.

Use care to prevent damage to any support structures. Any equipment or structure damaged or lost must be
replaced by the Contractor (with items approved by the Engineer) at no cost to the Department.

Make all arrangements for connection to power and communications including any permits required for the
work to be done under the Contract. Provide conductors for the power connection at least the minimum size
indicated on the plans and insulated for 600 V. Meet the requirements of the NEC most current version.

Removal of VIVDS Field Equipment. Perform the removal in strict conformance with the requirements
herein and as shown on the plans. Completion of the work will present a neat, workmanlike, and finished
appearance. Maintain safe construction practices during removal.

Disconnect and isolate any existing electrical power supply before removal of existing field equipment.

Use care to prevent damage to any support structures. Any equipment or structure damaged or lost must be
replaced by the Contractor (with items approved by the Engineer) at no cost to the Department.

All materials not designated for reuse or retention by the Department will become the property of the
Contractor and be removed from the project site at the Contractor's expense. Deliver items to be retained by
the Department to a location shown on the plans or general notes. The Contractor is fully responsible for any
removed equipment until released by the Engineer.

Contractor Experience Requirements. Contractor or designated subcontractor must meet the following
experience requirements:

Minimum Experience. Three years of continuous existence offering services in the installation of VIVDS.

Completed Projects. Three completed projects where personnel installed, tested, and integrated VIVDS
field equipment. The completed installations must have been in continuous satisfactory operation for a
minimum of 1 yr.

Equipment Experience. One project (may be 1 of the 3 projects in the preceding paragraph) in which the
personnel worked in cooperation with technical representatives of the equipment supplier to perform
installation, integration, or acceptance testing of the work. The Contractor will not be required to furnish
equipment on this project from the same supplier who was referenced in the qualification documentation.

Submit the names, addresses, and telephone numbers of the references that can be contacted to verify the
experience requirements given above.

41.

TESTING

Ensure that the following tests are performed on equipment and systems unless otherwise shown on the
plans. The Department may witness all the tests.

Test Procedures Documentation. Provide an electronic copy of the test procedures and blank data forms
60 days before testing for each test required on this project. Include the sequence of the tests in the
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procedures. The Engineer will approve test procedures before 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.

Design Approval Test. Ensure that the VIVDS has successfully completed a Design Approval Test that
confirms compliance with the environmental requirements of this specification.

Provide a certification and test report from an independent testing laboratory as evidence of a successfully
completed Design Approval Test. Ensure that the testing by this laboratory is performed in accordance with
the requirements of this specification.

Demonstration Test. Conduct a Demonstration Test on applicable equipment at an approved Contractor
facility. Notify the Engineer 10 working days before conducting this testing. Perform the following tests:

Examination of Product. Examine each unit carefully to verify that the materials, design, construction,
markings, and workmanship comply with the requirements of this specification.

Continuity Tests. Check the wiring to determine conformance with the requirements this specification.

Operational Test. Operate each unit for at least 15 min. to permit equipment temperature stabilization and
observation of a sufficient number of performance characteristics to ensure compliance with this
specification.

Stand-Alone Test. 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.

Performance Test. Ensure the VIVDS meets functional performance requirements of Section 2.55 using the
following methods:

Verify presence detection accuracy at installed field sites by comparing sample data collected from the
detection system with ground truth data collected by human observation. Collect samples and ground truth
data for each detection zone for a minimum of 5 minutes during a peak period and 5 minutes during an off-
peak period. Ensure the sample period for each zone includes a minimum of 3 vehicles. Perform tests in the
presence of the Engineer.

Recorded video of all cameras showing vehicle detections during a 24 hr. period at each intersection must be
provided within 30 days upon request. This video must allow verification of proper camera placement, field of
view, focus, detection zone placement, and operation.

System Integration Test. Conduct a System Integration Test on the complete functional system.
Demonstrate all control and monitor functions for each system component and operate the system 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. 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.

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 before 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 enough cause for rejection of the unit.
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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.

Final Acceptance Test. Conduct a Final Acceptance Test on the complete functional system. Demonstrate
all control, monitor, and communication requirements and operate the system 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.

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 more than 72 hr. or the number of days required to complete the performance
requirement of the individual point of failure.

Relocation and Removal

Pre-Test. Tests may include, but are not limited to, physical inspection of the unit and cable assemblies.
Include the sequence of the tests in the procedures along with acceptance thresholds. Contractor to
resubmit, if necessary, rejected test procedures for final approval within 10 days. Review time is calendar
days. Conduct all tests in accordance with the approved test procedures.

Conduct basic functionality testing before removal of VIVDS field equipment. Test all functional operations of
the equipment in the presence of representatives of the Contractor and the Department. Ensure that both
representatives sign the test report indicating that the equipment has passed or failed each function. Once
removed, the equipment becomes the responsibility of the Contractor until accepted by the Department.
Compare test data before removal and test data after installation. The performance test results after
relocation must be equal to or better than the test results before removal. Repair or replace those
components within the system that failed after relocation, but passed before removal.

Post-Test. Testing of the VIVDS field equipment is for relieving the Contractor of maintenance of the system.
The Contractor will be relieved of the responsibility for maintenance of the system in accordance with ltem 7,
“Legal Relations and Responsibilities,” after a successful test period. The Contractor will not be required to
pay for electrical energy consumed by the system.

After all existing VIVDS field equipment has been installed, conduct approved continuity, stand alone, and
performance tests. Furnish test data forms containing the sequence of tests including all the data taken as
well as quantitative results for all tests. Submit the test data forms to the Engineer at least 30 days before the
day the tests are to begin. Obtain Engineer’s approval of test procedures before submission of equipment for
tests. Send at least 1 copy of the data forms to the Engineer.

Conduct an approved stand-alone test of the equipment installation at the field sites. At a minimum, exercise
all stand-alone (non-network) functional operations of the field equipment installed per the plans as directed.
Complete the approved data forms with test results and turn over to the Engineer for review and either
acceptance or rejection of equipment. Give at least 30 working days notice before all tests to permit the
Engineer or his representative to observe each test.

The Department will conduct approved VIVDS field equipment system tests on the field equipment with the
central equipment. The tests will, as a minimum, exercise remote control functions and confirm
communication with field equipment.
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If any unit fails to pass a test, prepare a report and deliver it to the Engineer. Describe the nature of the
failure and the corrective action needed. If the failure is the result of improper installation or damage during
reinstallation, reinstall or replace the unit and repeat the test until the unit passes successfully, at no
additional cost to the Department or extension of the Contract period.

MEASUREMENT

The VIVDS will be measured as each major system component furnished, installed, relocated, made fully
operational, and tested or removed in accordance with this Special Specification or as directed.

The VIVDS communication cable will be measured by the foot of the appropriate media type furnished,
installed, made fully operational, and tested in accordance with this Specification, other referenced Special
Specifications, or as directed.

When the VIVDS is used on a temporary basis, the VIVDS will be measured as each system furnished,
installed, made fully operational, including reconfiguration and removal if required by the plans, and tested in
accordance with this Special Specification or as directed.

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.

When recorded, video is required. It will be paid for by each camera recorded.

6.1.

6.2.

6.3.

6.4.

PAYMENT

Furnish and Install. The work performed, materials, and all accompanying software furnished in accordance
with this Item and measured as provided under "Measurement” will be paid for at the unit price bid for
"VIVDS Processor System,” "VIVDS Camera Assembly” of the various types, "VIVDS Central Control
Software,” "VIVDS Temporary,” "VIVDS Cabling," and “VIVDS Video Recording.” These prices are full
compensation for furnishing, configuring, placing, and testing all materials and equipment, and for all tools,
labor, equipment, hardware, operational software packages, supplies, support, personnel training, shop
drawings, documentation, and incidentals.

These prices include all interfaces required for the field and remote communications links along with any
associated peripheral equipment, including cables; all associated mounting hardware and associated field
equipment; and incidentals required for a complete and fully functional video imaging vehicle detection
system.

Install Only. The work performed and materials furnished in accordance with this Item will be paid for at the
unit bid price for "VIVDS Processor System (Install Only),” "VIVDS Camera Assembly (Install Only),” "VIVDS
Temporary (Install Only),” and "VIVDS Cabling (Install Only).” This price is full compensation for installing,
configuring, integrating, and testing the completed installation, including VIVDS equipment, voltage
converters or injectors, cables, connectors, associated equipment, and mounting hardware; and for all labor,
tools, equipment, documentation, testing, training, software, and incidentals necessary to complete the work.

Relocate. The work performed and materials furnished in accordance with this Item will be paid for at the
unit bid price for "VIVDS Processor System (Relocate),” "VIVDS Camera Assembly (Relocate),” "VIVDS
Temporary (Relocate),” and "VIVDS Cabling (Relocate)." This price is full compensation for relocating and
making fully operational existing equipment; furnishing and installing additional cables or connectors; testing,
delivery, and storage of components designated for salvage or reuse; and all labor, tools, equipment and
incidentals necessary to complete the work.

Remove. The work performed and materials furnished in accordance with this Item will be paid for at the unit
bid price for "VIVDS Processor System (Remove),” "VIVDS Camera Assembly (Remove),” "VIVDS
Temporary (Remove),” and "VIVDS Cabling (Remove)." This price is full compensation for removing existing
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equipment as shown on the plans; testing, delivery, and storage of components designated for salvage; and
all labor, materials, tools, equipment, and incidentals necessary to complete the work.
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Special Specification 6438 %a)

Mobile Retroreflectivity Data Collection for I
Pavement Markings

Department
of Transportation

1.

DESCRIPTION

Furnish mobile retroreflectivity data collection (MRDC) for pavement markings on roadways as shown on the
plans or as designated by the Engineer. Conduct MRDC on dry pavement only. Provider is defined as the
Contractor or Subcontractor who collects the MRDC data.

2.1

2.2.

2.3.

24.

25.

EQUIPMENT AND PERSONNEL

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

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.

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.

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

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

3.1.

3.2.

3.3.

MRDC DOCUMENTATION AND TESTING

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 three 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 measurement
notification and field tests as specified. Verification and referee testing may be conducted at the
Department’s discretion.

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

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 Provider no later than three 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.

Data File. Provide data files with the following:
m date;
m district number;

1-4 09-21
Statewide



34.

3.5.

3.6.
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county;

Project CSJ number;

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).

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.

Video. Provide a high-quality DVD or electronic video file 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).

Field Comparison Checks with a Portable Retroreflectometer. Take a set of field comparison readings
with the portable retroreflectometer at least once every 4 hr. 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
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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
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-hr. interval before 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 Materials and Tests Division (MTD) will take comparison readings and serve as the
referee if there is a significant difference between the Engineer’s portable readings and the Provider's mobile
and handheld readings. For best results, take field comparison readings on a fairly flat and straight roadway
when possible.

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.

Measurement Notification. Provide notification via email to Mobileretro@tamu.edu with a carbon copy to
the Engineer a minimum of 24 hr. before mobile retroreflectivity data collection to allow for scheduling
verification testing when needed.

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

W Provider's Data is Validated - if the difference between Provider's and Engineer-third party data is 20%
or less, then the Provider’s data is validated. The Provider’s data will be used for acceptance.

m Provider's Data is not Validated - if the difference between Provider's and Engineer-third party data is
more than 20%, then the Provider’s data is not validated. The Engineer-third party data will be used for
acceptance and the Provider will be required to take corrective action before additional Provider data
collection and may require re-certification of the mobile retroreflectometer. If the Engineer determines
that the Provider's data might be correct then, referee testing may be requested by the Engineer.

Referee Testing. MTD 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 sections using the method for portable
retroreflectometers specified in Item 666, “Reflectorized Pavement Markings.”

FINAL REPORT

Submit a final report in the format specified by the Engineer to the Department's Traffic Engineering
representative within one 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.

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.
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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 ltem 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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Special Specification 7016 % )

Texas

WATER AND SANITARY SEWER SYSTEMS ﬁfz:fp";i’;i,-m

1. DESCRIPTION
This Item will govern for furnishing new materials and installing water and sanitary sewer systems shown on
the plans.

2. TABLE OF CONTENTS
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3. WATER MAINS

3.1. Description. Furnish all labor, materials, equipment and incidentals required to install water mains as
shown on the plans and as specified.

3.2. Materials.

3.2.1. Polyvinyl Chloride (PVC) Pressure Pipe. The following specifications cover the requirements for polyvinyl
chloride (PVC) pressure plastic pipe materials and installation for potable water use and apply to PVC pipe,
sizes 4 inch through 16 inch diameters.

3.21.1. Quality Assurance. Color-code PVC pipe in blue to provide positive identification and prevent accidental
damage to or interruption of the water facilities. Pipe will conform to American National Standards
Institute/National Sanitation Foundation (ANSI/NSF) Standard 61 “Drinking Water System Components -
Health Effects” and be certified by and organization accredited by ANSI. Provide compliance affidavit from
the manufacturer or vendor. If the pipe does not conform to this standard, information from the manufacturer
regarding action being taken to comply with this standard must be submitted.

Only pipe manufactured in the United States of America will be accepted.
Pipe must be suitable for use in the conveyance of water for human consumption. Mark each piece of pipe
with two seals of the testing agency that certified the pipe material as being suitable for potable water use.

3.21.2. Submittals. Furnish all necessary shop drawings, certificates, etc. for review and acceptance. A certification

from the manufacturer must be furnished attesting compliance with appropriate ASTM Standards and
ANSI/NSF Standard 61.Such compliance will be evidenced by an affidavit from the manufacturer or vendor.
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3.2.14.

3.2.1.5.

3.2.16.
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If the pipe does not presently conform to this standard, information from the manufacturer regarding action
being taken to comply with this standard must be submitted. Failure to provide this information may result in
rejection of pipeline material. Include documentation on pipe products, fittings, and related materials as may
be required by the plans or the Engineer. Review all submittals prior to submission. Submit it in a timely
manner so as not to delay the project. Allow sufficient time for Engineer's review and resubmission, if
necessary. Include certifications from manufacturer that the product complies with appropriate ASTM
standards

Standards. Comply with the applicable requirements of the following items listed below. In case of conflict

between the requirements of this Specification and those of the listed documents, the requirements of this

Section will prevail.

m  ANSI/NSF 61 Drinking Water System Components - Health Effects

m ASTMF-477 Specifications for Elastomeric Seals (Gaskets) for Joining Plastic Pipe

m ASTMD-1784 Specifications for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated
Polyvinyl Chloride (CPVC) Compounds

m  ASTM D-2241 Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR-Series)

m ASTMD-2774 Recommended Practice for Underground Installation of Thermoplastic Pressure
Piping

m ASTM D-2837 Standard Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic
Pipe Materials

m ASTMD-3139 Standard Specification for Joints for Plastic Pressure Pipes Using Flexible
Elastomeric Seals

m AWWA C-651 Standard for Disinfecting Water Mains

m AWWA C-900 Standard for Polyvinyl Chloride (PVC) Pressure Pipe, 4-inch through 12-inches, for
Water Distribution

m AWWA C-905 Standard for Polyvinyl Chloride (PVC) Water Transmission Pipe, Nominal Diameters
14-inch through 36-Inches

m AWWAM-23 Manual: PVC Pipe - Design and Installation

m UNI-BELL-3 Polyvinyl Chloride (PVC) Pressure Pipe (Complying with AWWA Standard C-900)

m  UNI-BELL-11 Polyvinyl Chloride (PVC) Water Transmission Pipe Nominal Diameters 14-36 inches

m Texas Commission on Environmental Quality, Chapter 290 - Public Drinking Water

Delivery and Storage. Pipe, fittings, and accessories will be inspected upon delivery and during progress of
the work. Any material found defective will be rejected and must be promptly removed from the site.

Unload at point of delivery all pipe, fittings, and other accessories, unless otherwise directed, haul to and
distribute at the work site. In loading and unloading, lift materials by hoists or roll on skidways to avoid shock
or damage. Do not incorporate materials that have been dropped. Do not skid or roll pipe handled on
skidways against pipe already on the ground.

Do not store PVC pipe outside exposed to prolonged periods of sunlight. Any discoloration of pipe due to
such exposure is an indication of reduced pipe impact strength, and will be sufficient cause for rejection of
the pipe. Remove rejected all pipe from the job site.

Pipe Materials. Meet the requirements of AWWA C-900 for 4 inch through 12 inch sizes, and AWWA C-905
for 14 inch through 36 inch pipe. Provide pipe that is Underwriters Laboratories (UL) approved. Furnish all
PVC pressure pipe in cast iron pipe equivalent outside diameters and a standard laying length of 20 feet.
Provide a minimum pressure class of 235 psi (DR 18) for 4 inch through 12 inch diameters and 200 psi (DR
21) for 14 inch through 16 inch pipe.

Joints. Furnish push-on flexible, elastomeric gasketed pipe joints. The pipe length must contain one bell-
end or couple with a synthetic elastomeric gasket.
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Gaskets must meet the requirements of ASTM F-477. The bell will be an integral part of the pipe length, and
have the same strength and DR as the pipe. The spigot pipe end will be beveled.

All push-on joint PVC pipe must have dual insertion marks on the spigot indicating proper penetration when
the joint is assembled and only one mark remains visible. The sockets and/or spigot configurations for the
fittings and couplings will be compatible to the pipe. Socket configuration must prevent improper installation
of gasket and will ensure that the gasket remains in place during joining operations.

Cartridge-style restrained joint PVC pipe will be joined using a non-metallic coupling to form an integral
system. Coupling will be designed for use at or above the pressure class of the pipe with which they are
utilized and will incorporate twin elastomeric sealing gaskets meeting ASTM F-477. High strength, flexible
thermoplastic splines will be inserted mating, machined grooves in the pipe and coupling to provide full 360°
restraint.

Restrained joint pipe systems must have a restrained joint that in and of itself prevents over belling of the
pipe during assembly of the joint and every joint already assembled in that string of pipe. Restrained joint
system will allow the installer to both push and pull the pipe during installation without the risk of over belling
of any of the pipe joints in the string. Joint will not require electrical power or other additional equipment
(other than hand tools) to assemble.

Fittings. Provide DIP, cement lined pipe fittings in accordance with AWWA C-110 and Article 7, "Valves and
Fittings". Provide mechanical joint (MJ) pipe fittings unless otherwise specified.

Provisions for Thrust. For 12-inch diameter water mains and smaller, concrete thrust blocks or other
approved thrust restraint method will be installed at all fittings and valves per design plans and in accordance
with these Specifications. If approved, thrust restraint devices may be installed in lieu of thrust blocks as per
manufacturer’s specifications.

For 16-inch diameter water mains and larger, thrust restraint devices must be installed at all fittings and
valves per manufacturer's specifications and as shown on design plans. Concrete thrust blocks are not
allowed unless approved by the Engineer.

Acceptable thrust restraint devices include EBAA Iron, Ford Uni-Flange, or approved equal.

NOTE: At connection of new water line to existing main, both concrete thrust blocking in accordance with
this Specification and thrust restraint devices must be used, regardless of main size.

Thrust restraint devices must be used for a sufficient distance from each bend, tee, plug, or other fitting to
resist thrust which will be developed at the test pressure of the pipe. For the purposes of thrust restraint, test
pressure will be 1.5 times the design working pressure indicated. Length of pipe with restrained joints to
resist thrust forces will be determined by pipe manufacturer.

Pipe Trenching, Installation and Backfill. Except as noted, Pipe Trenching, Installation and Backfill for PVC
Pressure Pipe will be in accordance with AWWA M-23, C-900, C-905, and conforming to “Excavation and
Backfill for Structures” Item 400 and details shown on construction plans.

Trench Width. Provide a minimum trench clear width of 1foot greater than the outside diameter of the pipe
and a maximum clear width at a point 1 foot above the top of the pipe equal to the pipe outside diameter plus
2 feet. If the maximum recommended trench width is exceeded or if the pipe is installed in a compacted
embankment, compact pipe embedment to a minimum point of 2 1/2 pipe diameters from the side of the pipe
or to the trench walls.

Pipe Zone Embedment. Unless otherwise specified, embed PVC pressure pipe in Class Il material as
defined in Item 400, “Excavation and Backfill for Structures”. Native material or imported material meeting or
exceeding Class Il requirements may be used. Class | material is acceptable at the Engineer's discretion.
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Installation.  Install plastic pressure pipe in accordance with AWWA M 23 and C-900/C-905 and/or
manufacturer’s printed recommendations, whichever is applicable. Where a conflict arises, this Specification
controls.

Exercise care to insert the pipe spigot to the correct reference mark per manufacturer's recommendation to
prevent buckling or separation of the pipe joint. The second insertion mark must be visible after installation
and not be further than 3/4-inch from the leading edge of the pipe bell. Verify that the manufacturer’s
reference marks are correct per manufacturer’s literature.

Do not drop pipe or accessories into the trench. When pipe laying is not in progress, close the open ends of
installed pipe to prevent entrance of trench water, dirt, and foreign matter into the line.

Marking Tape. Mark PVC pressure water pipe by installing the appropriate marking tape for detection
purposes concurrently. Provide a high visibility blue detectable tape consisting of a 5.0 mil inert polyethylene
plastic material with the standard warning and identification for potable water imprinted on the tape. Provide
a minimum width of 6 inches for all potable water lines and bury tape to a depth of 36 inches, measured from
finished grade. Use detecting tape manufactured by Empire, Lineguard, or approved equal.

Deflection. Maximum ring deflection (cross-sectional deflection) of installed PVC pressure pipe is 5 percent.
Joint deflection (horizontal deflection) will not exceed manufacturer's recommendations for the particular pipe
size.

Corrosion Protection. As a precaution against corrosion, coat all flanges, bolts, nuts and other exposed
metal surfaces underground with Texaco, Koppers, or approved equal rustproof compound.

Testing. Disinfect and test the piping system as detailed in AWWA C-651 and in accordance with Article 10,
“Cleaning, Disinfection, and Testing of Water System".

Ductile Iron Pipe. The following specifications cover the requirements for ductile iron pipe (DIP) materials.

Quality Assurance. Manufacturer must have a minimum of ten years successful experience in designing and
manufacturing DIP, pipe joints of similar design, pipe diameter, and pressure class of the type specified. The
entire pipeline will be the product of one manufacturer. Pipe must conform to American National Standards
Institute/National Sanitation Foundation (ANSI/NSF) Standard 61 “Drinking Water System Components -
Health Effects” and be certified by and organization accredited by ANSI. Such compliance will be evidenced
by an affidavit from the manufacturer or vendor. If the pipe does not presently conform to this standard,
information from the manufacturer regarding action being taken to comply with this standard must be
submitted.

Submittals. Submit documentation on pipe products, fittings, and related materials as required by the plans
or Engineer. Review all submittals prior to submission. Submit in a timely manner so as not to delay the
project. Allow sufficient time for Engineer's review and resubmission, if necessary. Include certifications
from manufacturer that the DIP complies with appropriate AWWA Standards and ANSI/NSF Standard 61.
Provide by an affidavit from the manufacturer or vendor as evidence of compliance. If the pipe does not
presently conform to this standard, information from the manufacturer regarding action being taken to comply
with this standard must be submitted. If requested, provide copies of results of factory hydrostatic tests.

Standards. Comply with applicable requirements of the following items listed below. In case of conflict
between the requirements of this Specification and those of the listed documents, the requirements of this

Section will prevail:

m ANSI/NSF 61  Drinking Water System Components - Health Effects
m ASTMA-536  Specification for Ductile Iron Castings

m AWWAC-104  Standard for Cement Mortar Lining for Ductile Iron Pipe and Fittings
m AWWAC-105  Standard for Polyethylene Encasement for Ductile Iron Piping

m AWWAC-110  Standard for Ductile Iron and Gray Iron Fittings

4-63 02-15
OoTU



3.2.24.

3.2.2.5.

3.2.26.

3.2.217.

3.2238.

3.2.29.

7016

AWWA C-111  Standard for Rubber Gasket Joints for Ductile Iron Pipe and Fittings
AWWA C-150  Standard for Thickness Design of Ductile Iron Pipe

AWWA C-151  Standard for Ductile Iron Pipe

AWWA C-214  Tape Coating Systems for the Exterior of Steel Water Pipelines
AWWA C-600  Standard for Installation of Ductile Iron Water Mains & Appurtenances
AWWA C-651  Disinfecting Water Mains

Texas Commission on Environmental Quality, Chapter 290 - Public Drinking Water

Pipe Materials. Manufacture DIP in accordance with AWWA C-151 and conform to ASTM Specification A-
536 with physical properties of Grade 60-40-18 with a minimum pressure class rating of 350 psi, unless
otherwise specified. Design pipe for five (5) feet of cover or for the depths shown on the plans, whichever is
greater. Provide a standard joint length of 18 or 20 feet and an industry standard inside diameter. Replace
any material found to be damaged or defective in manufacture at Contractor's expense.

Joints. Provide push-on standard joints for DIP manufactured in accordance with AWWA C-111, AWWA C-
151. Where indicated on the plans, joints will be mechanical or flanged. Flanged joints will have pressure
ratings equal to or greater than adjacent pipe. Flange pattern will match pattern of valve, fitting, or
appurtenance to be attached.

Fittings. Provide DIP in accordance with AWWA C-110 and Article 7 of this Specification. Fittings will be
rated for a minimum working pressure of 250 psi, unless otherwise specified. Factory welded outlets,
minimum pressure rating 250 psi, may be used in lieu of tee fittings for 18 inch and larger tee fittings. Do not
use factory welded outlets near sources of vibration, such as pump stations or roads, unless specifically
noted on the plans.

Exterior Coating. Provide a standard asphaltic coating in accordance with AWWA C-151, unless otherwise
specified. The finished coating will be continuous, and smooth and strongly adherent to the pipe.

For DIP sizes 30 inches and smaller, use a 30 mils minimum thickness polyethylene wrap applied wrap in
accordance with AWWA C-105/A21.5.

Tape coat DIP 36 inches and larger. The exterior of the pipe must have a prefabricated cold-applied tape
coating system conforming to the requirements of ANSI/AWWA C-214, except as noted herein. Blast clean
the surface to achieve a surface preparation at least equal to that specified in SSPC SP6. The blast profile
must have an anchor pattern as specified by the tape manufacturer. Hold the coating back from the end of
the pipe the minimum distance recommended by the pipe manufacturer for the type of joint used. Taper the
tape wrap cut back. Provide a nominal thickness of 80 mils.

Interior Lining. DIP Pipe and fittings will have a cement mortar lining in accordance with AWWA C-104 and
bituminous seal coat. Cement Type for lining will be appropriate for pipe application. Provide lining
thickness as specified in AWWA C-104.

Provisions for Thrust. Where indicated and where required for thrust restraint, joints must be restrained.
Restrained joints will be mechanically interlocking joints. Provide restrained joints such as U.S. Pipe "TR
Flex", American Cast Iron Pipe "Flex Ring", or Clow Corporation "Super-Lock" that are capable of sustaining
the specified design pressure. If thrust cannot be accommodated using restrained joints, such as bends
adjacent to casing pipe, use approved thrust restraint devices.

Thrust at bends, tees, plugs, or other fittings must be resisted using thrust restraint devices. Concrete thrust
blocks are not allowed unless approved by the Engineer. Acceptable thrust restraint devices are as
manufactured by EBAA Iron, Ford Uni-Flange, or approved equal.

NOTE: At connection of new water line to existing main, both concrete thrust blocking (per Article Il of these
Specifications) and thrust restraint devices must be used.
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Restrained joints and thrust restraint devices must be used for a sufficient distance from each bend, tee,
plug, or other fitting to resist thrust which will be developed at the design pressure of the pipe. For the
purposes of thrust restraint, design pressure is 1.5 times the design working pressure class indicated.
Length of pipe with restrained joints and restraint devices will be determined by pipe manufacturer and/or in
accordance with the Handbook of Ductile Iron Pipe.

The following parameters will be used: laying condition equal to AWWA C-600 Type 5 soil, safety factor of
1.8, a unit bearing resistance equal to zero, an a factor for polyethylene encasement as recommended by
DIPRA (Ductile Iron Pipe Research Association), if required.

Pipe Trenching, Installation, and Backfill. Except as noted, perform pipe trenching, Installation, and Backfill
for DIP in accordance with AWWA C-600 and Article 6 of this Specification.

General. Repair any damage to polyethylene wrap according to AWWA C-105. Keep pipe clean during
installation. Provide two coats of Koppers Bitumastic No. 50, or approved equal to exposed ferrous metal
that cannot be protected with field-applied tape coating. Install pipe and fittings to line and grade indicated.
In areas where the line and grades indicated cannot be achieved using standard manufactured bends and
fittings, make slight adjustments by deflecting joints according to the limitations of AWWA C-600.

Pipe Zone Embedment. Unless otherwise specified, embed DIP in Class Il material as defined in Article 6.
Native material or imported material meeting or exceeding Class Il requirements may be used.

Marking Tape. Mark DIP by installing the appropriate marking tape for detection purposes concurrently.
Provide a high visibility blue detectable tape consisting of a 5.0 mil inert polyethylene plastic material with the
standard warning and identification for potable water imprinted on the tape. Provide a minimum width of 6
inches for all potable water lines and bury tape to a depth of 36 inches, measured from finished grade. Use
detecting tape manufactured by Empire, Lineguard, or approved equal.

Pipe Cutting. When required, machine cut DIP leaving a smooth cut at right angles to the axis of the pipe.
Bevel ends of cut pipe to be used with a push-on joint bell to comply with manufactured spigot end. Do not
damage cement lining.

Corrosion Protection. As a precaution against corrosion, coat all flanges, bolts, nuts and other exposed
metal surfaces underground with Texaco, Koppers, or equal rustproof compound.

Testing. Disinfect and test the piping system in accordance with Article 10 of this Specification and as
detailed in AWWA C-651.

Steel Main Pressure Pipe (STEEL). The following specifications cover the requirements for steel main
pressure pipe (STEEL) materials and for proper and function of the pipe.

Quality Assurance. Conform to applicable standards of ASTM and AWWA and ANSI/NSF Standard 61
“Drinking Water System Components — Health Effects”.

Manufacturer must have a minimum of five years successful experience in manufacturing pipe of the
particular type and size indicated. The entire pipeline will be the product of one manufacturer and pipe
manufacturing operations (pipe, fittings, lining, coating) must be performed at one location. Clearly mark one
end of each pipe joint and fitting with the class for which it is designed, the date of manufacturer and the
identification number.

The quality of materials, the process of manufacture and finished pipe will be subject to inspection and
approval. Inspections may be made at the place of manufacture, on the jobsite or both places. Pipe may be
subject to inspection by an independent testing laboratory selected and retained by the El Paso Water
Utilities (EPWU). Pipe manufacturer must provide proper facilities for access and inspection and allow
laboratory representatives or Engineer to inspect whenever work is in preparation or progress.  Notify
EPWU, through Engineer in writing, at least two weeks prior to pipe fabrication so that the manufacturer is
advised of the decision regarding independent laboratory tests to be performed. Material, fabricated parts,
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and pipe, discovered to be defective, or do not conform to the requirements of this specification are subject
to rejection at any time prior to final acceptance of the product. Promptly remove rejected materials from the
jobsite.

The inspection and testing by the independent testing laboratory anticipates that production of pipe be done
over a normal period of time and without “slowdowns” or other abnormal delays. In the event that an
abnormal production time is required, and EPWU is required to pay excessive costs for inspection, reimburse
EPWU for such laboratory costs over and above those incurred under a normal schedule of production as
determined by the Engineer.

Welders must be certified as qualified in accordance with Chapter 9 of the ASME Boiler and Pressure Vessel
Code and AWWA C-206. Welds will be tested for conformance with ASTM E-165. Submit welded test
specimens upon request.

Submittals. Provide record drawings from the pipe manufacturer for pipe and fittings prior to fabrication that
a schematic location-profile and a tabulated layout schedule, both of which are appropriately referenced to
the stationing of the proposed pipeline as shown on the plan-profile sheets. Base record drawings on the
plans and specifications and incorporate changes necessary to avoid conflicts with existing details of
reinforcement, lining, and dimensions for pipe and fittings. Include details for the design and fabrication of all
fittings, specials and provisions for thrust restraint. Where welded joints are required, include proposed
welding requirements and provisions for thermal stress control. Record drawings are for record purposes
only and will not be reviewed or approved.

Provide an affidavit stating that the pipe to be furnished complies with AWWA C-200, AWWA C-205, AWWA
C-214, and these specifications.

Furnish the procedure, specifications and qualification records of welding procedures for all pipe welding to
be performed for review and approval. Submit a list of the welders and the type of welding for which each
has been qualified. All qualification and requalification tests costs are at Contractor's expense.

Standards. Comply with the following applicable requirements:

m  ASTM A-307 Low Carbon Steel Externally Threaded Standard Fasteners

m AWWA C-200 Standard for Steel Water Pipe 6-inches and Larger

m AWWA C-205 Standard for Cement Mortar Protective Lining and Coating for Steel Water Pipe — 4"
and Larger

m  AWWA C-206 Standard for Field Welding of Steel Water Pipe

m  AWWA C-207 Standard for Steel Pipe Flanges Waterworks Service — Sizes 4’-144”

m AWWA C-208 Standard for Dimensions for Steel Water Pipe Fittings

m AWWA C-209 Standard for Cold Applied Tape Coatings for the Exterior of Special Sections,
Connections, and Fittings

m AWWA C-214 Standard for Tape Coating Systems for the Exterior of Steel Water Pipelines

m AWWAM-11 Manual: Steel Pipe — A Guide for Design and Installation

Delivery and Storage. Deliver, handle, and store pipe in accordance with the Manufacturer’s
recommendations to protect coating systems. Prepare pipe for shipment to afford maximum protection from
normal hazards of transportation and allow pipe to reach project site in an undamaged condition. Do not
deliver pipe damaged in shipment to the project site unless such damaged pipe is properly repaired.

Band plastic end covers to pipe ends and maintain until pipe is placed in the trench. Maintain moisture inside
the pipe by periodic application of water, as necessary.

Support pipes carefully during shipment and storage. Internally support and brace each end of each length
of pipe, fitting, or special and the middle of each pipe joint with stulls to maintain a true circular shape.
Provide internal supports consisting of timber or steel stulls firmly wedged and secured so that the stulls
remain in place during handling. Rotate pipe so that one of the stulls is vertical during storage, shipment and
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installation. Do not remove stulls from pipe until backfill operations are complete. Separate pipe, fittings,
and specials so that they do not bear against each other, and securely fasten the entire load to prevent
movement in transit. Ship pipe on padded bunks with tie-down straps approximately over stulling. Store
pipe on padded skids, sand or dirt berm, tires, or other suitable means to protect the pipe from damage.

Pipe Materials. Steel pipe manufactured under AWWA C-200 must be fabricated from sheet or coil
conforming to the requirements of ASTM A-570, Grades 30, 33, 36, or 40. It can also be fabricated from
plate in coil form conforming to the requirements of ASTM A-36, A-283, Grades C or D, or A 572, Grade 42,
or coil conforming to the requirements of ASTM A-139, Grades B or C. Butt weld all longitudinal and girth
seams, whether straight or spiral using an approved electric-fusion weld process. Standard laying length is
45 feet.

Wall Thickness. Determined wall thickness by performance requirements as follows: Minimum pipe wall
thickness is 0.188” or pipe 0.D./230, whichever is greater for pipe and fittings with no minus tolerance.
Maximum fiber stress for minimum wall thickness must not exceed 21,000 psi at design working pressure
and not exceed 50% of the minimum yield strength of the steel used at the specified maximum working
pressure for each class of pipe. In addition, the fiber stress must not exceed 75% of the maximum yield
strength at the working pressure plus transient pressure. Minimum wall thickness for pipe placed in casing or
tunnel liner is 0.D./144 or 0.25” whichever is greater.

Exterior Tape Coating. Coat and wrap pipe outside with the pre-fabricated multi-layer cold-applied
polyethylene tape coating in accordance with AWWA C-214. Provide machine-applied tape coating system
in accordance with AWWA C-214 and is 80 mils consisting of a primer, 20 mil inner layer, and two 30 mil
outer layers. Hold coating back from the end of the pipe the minimum distance recommended by the pipe
manufacturer for the specified joint type. Taper tape wrap cut back. Hand wrap specials and fittings that
cannot be machine wrapped. The application must conform to AWWA C-209 and consist of three layers, a
primer layer and two 35 mm tape layers. Allow the fitting coating system to overlap the machine-applied
coating system a minimum of 6-inches and bond together. Use the same manufacturer for hand wrap tape
and machine wrap tape. Tape coating manufacturer will recommend the procedure and tape product
required to smooth sharp or abrupt changes at bell, spigot, or flanged joints.

Cement Mortar Lining. Shop-applied cement linings must conform to the requirements of AWWA C-205.
Use ASTM C-150 Type | or Il cement and silica sand. Field applied cement mortar-lining must conform to
the requirements of ASTM C-602. Linings on fittings and specials, such as miters, angles, bends and
reducers, may be hand troweled. Thoroughly cleaned the pipe interior a method acceptable to the Engineer.

Mortar for Interior Joints. Furnish mortar that is one part cement to two parts sand using ASTM C-150 Type |
or Il cement and silica base sand is plaster and meets ASTM C-35 requirements. Dry mix cement and sand
adding sufficient water added to permit packing and troweling without crumbling.

Pipe Design. Design, manufacture, and test steel pipe in accordance with AWWA C-200, AWWA Manual M-
11, and with the criteria specified herein for sizes and pressure classes (working pressure) shown. For the
purpose of pipe design, the total design internal pressure (transient pressure plus working pressure) will be
1.5 times the working pressure class specified. Design fittings, specials, and connections for the same
pressure as the adjacent pipe. Base pipe design on trench conditions and the design pressure in
accordance with AWWA Manual M-11. The trench depth is as shown on the plans. Provide the Unit Weight
of Fill (W) of 130 pcf, and use live load for AASHTO HS-20 truck load (unless otherwise specified). Use a
deflection lag factor 1.1, a bedding constant of 0.1, the modulus of Soil Reaction (E’) for design purposes of
700 and the maximum allowable horizontal or vertical deflection of 2% after backfill. Submit design
calculations for approval prior to the fabrication of the pipe. Standard laying length is 45 feet with special
lengths, field trim pieces and closure pieces as required by plan and profile for location of elbows, tees,
reducers, and other in-line fittings.

Joints. The standard field joint for steel pipe is either a single welded lap joint or a rubber gasket joint.
Mechanically coupled or flanged joints are required where shown. Use butt strap joints where shown.
Furnish joints that have the same or higher pressure rating as the abutting pipe.
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Lap Welded Slip Joint. Provide lap welded slip joint at all locations where pipe is to be installed in casing or
tunnels and where specified. Do not exceed a clearance of 1/8 inch at any point around the periphery
between the surfaces of lap joints. In addition to the provisions of AWWA C-200 for a minimum lap of 1-1/2”,
the depth of bell must provide a minimum distance of 1inch between the weld and the nearest tangent of the
bell radius when welds are to be located on the inside of the pipe. Weld joints from the outside for pipe
diameters 30 inches or smaller and on the inside for pipe diameters larger than 30 inches. If specified on the
plans, weld joints on the inside and outside.

Bell and Spigot with Rubber Gasket. The standard joint is bell and spigot with rubber gasket at locations
where other joint types are not specified and for working pressures not exceeding 250 psi. Joints must
conform to AWWA Standards C-200 and AWWA M-11. Form and size the spigot and groove designed to
retain the O-ring rubber gasket and size by rolling on male-female dies to match the bell. The differences in
diameter between the 1.D. of bell and the O.D. of spigot shoulder, at point of full engagement with allowable
deflection, is 0.00” to 0.04” as measured on the circumference with a diameter tape. Provide gasket with
sufficient volume to approximately fill the area of the groove in conformance to AWWA C-200 and AWWA
M-11. Ensure that the joint is suitable for a safe pressure equal to the pressure class of the pipe and
operates satisfactorily with a deflection tangent not to exceed 0.75D where D is the outside diameter of the
pipe in inches or with a pull-out of 3/4 inch.

Flanged Joints. Provide flanged joints on pipe, fittings and specials on welded steel piping exposed in vaults,
on buried pipe system to connect valves and appurtenances or where otherwise indicated that conform to the
requirements of AWWA C-207 and AWWA C-206. Ends to be fitted with slip-on flanges must have the
longitudinal or spiral welds ground flush to accommodate the type of flanges provided. Rate pipe flange
pressure equal to or greater than the adjacent pipe class and match the fittings or appurtenances that are to
be attached.

Butt Strap Closure Joints. Provide butt strap closure joints in accordance with AWWA C-206 and applicable
provisions of this specification where necessary to provide closure to previously laid pipe.

Flexible Couplings. Provide flexible couplings where specified. Prepare ends to be joined by flexible
couplings as stipulated in AWWA C-200 with plain end type. Ground flush welds on ends to be joined by
couplings to permit slipping the coupling in at least one direction to clear pipe joint. Provide harness bolts
and lugs that comply with AWWA Manual M-11.

Fittings and Specials. Employ special shop fabricated fittings fabricated in accordance with AWWA C-200
and M-11 where abrupt changes in grade and direction occur. Provide fittings in conformance to the
dimensions specified in AWWA C-208. Provide elbows with a minimum radius of 2.5 times the pipe O.D.
Provide welded fittings of the sizes and types indicated on the plans. Provide steel plate thickness for fittings
equal to or greater than nominal thickness of steel pipe. Reinforce all tees, laterals, and outlets in
accordance with M-11. Do not field cut the ends of the steel pipe to accomplish angular changes in grade or
direction of the line.

Provisions for Thrust. Use restrained joints to resist thrust at bends, tees, or other. If thrust cannot be
resisted using restrained joints, such as bends adjacent to casing pipe, use thrust blocking or concrete
anchors. Restrained joints consist of welded joints and will be used a sufficient distance from each side of
the bend, tee, plug, or other fitting to resist thrust which develops at the design pressure of the pipe. For the
purposes of thrust restraint, use a design pressure of 1.5 times the working pressure class. The length of
pipe with restrained joints to resist thrust forces will be determined by the pipe manufacturer in accordance
with AWWA Manual M-11. Apply the following criteria for unsaturated soil conditions: calculate the earth
weight as the weight of the projected soil prism above the pipe, soil density = 110 pcf (maximum value to be
used) and the coefficient of friction = 0.25 (maximum value to be used). In locations where groundwater is
encountered, reduce the soil density to its buoyant weight for all backfill below the water table and reduce the
coefficient of friction to 0.20.

Pipe Trenching, Installation, and Backfill. Except as noted, Pipe Trenching, Installation, and Backill for DIP
will be in accordance with AWWA C-600 and Article 6 of this Specification.

9-63 02-15
OoTU



3.2.3.10.1.

3.2.3.10.2.

3.2.3.10.3.

3.2.3.104.

7016

General. Inspect and "jeep" each joint for holidays just before it is lowered into the ditch. Repair all holidays
before the pipe is lowered into the trench. Place and consolidate embedment and backfill prior to removing
pipe stulls.

Trench Width. The minimum clear width of the trench is the outer diameter plus 36 inches.

Pipe Embedment. Unless otherwise specified or shown on the plans, embed steel pipe in Native material as
defined in Article 6. If Native material is not suitable, use Class Il material as defined in Article 6.2.4.2

Installation-Welded Joints. Weld joints in accordance with the AWWA C-206. Provide full circle fillet welds.
Remove the pipe from the line if the ends of the pipe are laminated, split, or damaged to the extent of
satisfactory welding contact cannot be obtained.

Welders are required to identify their work with a code marking. Furnish a listing of the welder's names with
corresponding code marks. Any welder making defective welds will not be allowed to continue to weld. If a
disagreement arises with the Engineer’s interpretation of welding tests, test sections may be cut from the
joint for physical testing. Repair joint, regardless of the results of physical testing, at no additional cost to the
Department. Submit repair procedure for approval before proceeding.

Provide adequate provisions for reducing temperature stresses.

Shim or tack the spigot and bell essentially concentric to obtain clearance tolerance around the periphery of
the joint after the pipes have been joined and properly aligned and prior to the start of the welding procedure.
Clearance tolerances are not permitted to accumulate.

Before welding, thoroughly clean pipe ends. Weld pipe by machine or by the manual shielded electric arc
process. Perform welding in a manner that does not damage lining or coating. Cover the tape coating as
necessary to protect from welding.

Furnish labor, equipment, tools and supplies, including shielded type welding road. Protect welding road
from any deterioration prior to its use. If any portion of a box or carton is damaged, reject entire box or
carton.

Deposit metal in successive layers so that there will be at least 2 passes or beads in the completed welds.
Deposit no more than 1/4 inch of metal on each pass. Thoroughly clean each pass, including the final pass,
by wire brushing and hammering to remove dirt, slag, or flux.

In all hand welding, deposit metal in successive layers so that there are at least as many passes or beads in
the completed weld as indicated in Table 1.

Table 1.
Hand Welding Requirements
Plate Thickness Fillet Weld, Minimum
Inches Number of Passes
3/16 1
1/4 2
5/16 2
3/8 3
13/32 3
716 3
15/32 4
112 4
More than 1/2 | 1 for each 1/8” and any remaining fraction thereof

Do not deposit more than 1/8" of metal in each pass for hand welds. Thoroughly bob or peen each pass
except the final one, whether in butt or fillet welds, to relieve shrinkage stresses and to remove dirt, slag, or
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flux before the succeeding bead is applied. Thoroughly fuse each pass into the plates at each side of the
welding groove or fillet and do not permit to pile up in the center of the weld. Undercutting along the side is
not permitted.

Construct welds free from pin holes, non-metallic inclusions, air pockets, undercutting and/or any other
defects.

Installation — Rubber Gasket Joints. Join rubber gasket joints in accordance with the manufacturer’s
recommendations. Clean bell and spigot of foreign materials. Lubricate gaskets and relieve gasket tension
around the perimeter of the pipe. Engage spigot as far as possible in bell, allowing for a 3/8 inch to 1 inch
gap for inside joint grouting after any joint deflection.

Interior Joint Grouting for Pipe with Plant-Applied Mortar Lining. Upon completion of backfill, fill the inside
joint recess with a stiff cement mortar as indicated. Prior to the placing of mortar, clean out dirt or trash that
has collected in the joint, and moisten the mortar surfaces of the joint space by spraying or brushing with a
wet brush. Ram or pack the stiff mortar into the joint and take extreme care to insure that no voids remain in
the joint space. After the joint has been filled, level the surface of the joint with the interior surfaces of the
pipe by steel troweling. Carefully inspect every joint to ensure a smooth continuous interior surface.
Thoroughly clean the interior of the pipe and remove any obstructions that may reduce its carrying capacity.
Butter with mortar the bottom of the bell on the interior joints of pipe smaller than 21 inches in diameter prior
to inserting the spigots, such that when the spigot is pushed into position it extrudes surplus mortar from the
joint. Strike off the surplus mortar flush by pulling a filled burlap bag or inflated ball through the pipe.

Field-Applied Outside Joint Coating. Clean the surface of foreign materials. Remove weld slag, splatter, and
scale. Remove by grinding or filing the sharp edges or burrs that could puncture or cut the tape. Clean the
surface using a solvent wash and wire brushing, dry, and prime the surface prior to tape coating. Wrap joints
with a tape coating system conforming to AWWA C-209, consisting of three layers, a primer layer and two (2)
35 mm tape layers. Overlap the factory-applied coating system with the field-applied coating system a
minimum of 6 inches and bond together.

Protection of Exposed Metal. Coat exposed ferrous metal such as bolts and flanges that cannot be protected
with field-applied tape coatings with a coat of Koppers Bitumastic No. 50 or approved equal.

Patch of Coating: When visual inspection shows a portion of the tape system has sustained physical
damage, the area in question may be subjected to an electrical holiday test to 6000 volts. When the area is
tested and there are no holidays or tearing of the material (only winkling or bruising), no patching is required.
When the damaged area has a tearing of material, remove the damaged layer(s) of outer-wrap by carefully
cutting with a sharp razor type utility knife. Wipe the area clean and dry with a rag. Apply the repair tape
using a “cigarette wrap” in accordance with the tape manufacturer's recommendation of sufficient size to
completely cover the damaged areas, plus a minimum overlap of 6 inches tape in all directions. Apply a
second patch of repair tape over the first patch. Overlap the first patch a minimum of 6 inches with the
second patch.

Patch of Lining. Repair cracks larger than 1/16 inch and disbanded linings. Excessive patching of lining is
not permitted. Field-patching of lining will be allowed where area to be repaired does not exceed 100 sq. in.
and has no dimension greater than 12 inches. Repair larger areas by gunite method and reinforce work. No
more than one patch in the lining of any joint of pipe is allowed. Wherever necessary to patch the pipe, make
the patch with the mortar indicated. Do not install patched pipe until the patch has been properly and
adequately cured and unless approved for laying by the pipe manufacturer’s technician and by the Engineer.

Testing. Disinfect the piping system in accordance with Article 10 of this Specification and as detailed in
AWWA C-651. Test the field-applied joint coating for holidays after field-applied coating and prior to
backfiling as per AWWA C-209. Where welds cannot be tested by hydrostatic tests, such as fittings
adjacent to test valves, perform a dye penetrant test in accordance with ASTM E-165. Replace or repair
welds that prove to be defective. Engineer must approve all patch work necessary during such tests.
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Cathodic Protection.
Anodes. Magnesium bar in pre-packaged backfill with test lead wire in weights shown on plans.

Chemical Composition of Magnesium Anodes: Percent by weight in accordance with Table 2.

Table 2.

Chemical Composition of Magnesium Anodes

Chemical Standard High Potential
Aluminum 5.0-7.0 0.01 Max.
Zinc 2.0-4.0 0.05 Max.
Manganese 0.150 Min. 0.5-1.30
Copper 0.100 Max. 0.02 Max.
Silicon 0.300 Max 0.05 Max.
Iron 0.003 Max 0.03 Max.
Nickel 0.003 Max 0.001 Max.
Others 0.300 Max 0.50 each or

0.300 Max Total

Magnesiurm Balance Balance

Pre-packaged Backfill.

m 75 percent ground hydrated gypsum

m 20 percent powdered bentonite

m 5 percent anhydrous sodium sulfate

m In water permeable fabric sack with anode centered in sack

Lead Wire: No. 12 AWG 600 volts solid copper wire with THW, THWN, or THHN white insulation, at least
15-feet long and factory connected to core with silver brazing alloy with minimum silver content of 15 percent.

Detectable Warning Tape. Yellow Mylar encased aluminum foil, minimum 6 inches wide, with imprinted
words “CATHODIC PROTECTION".

Thermite Welding Of Wires. Thermite weld test lead and joint bond wires to ductile iron and steel pipe joints
and fittings, except where limited use of lugs is permitted following standard details. This weld process may
be specified for use on other metallic structures.

Select and use thermite welding equipment following equipment manufacturer’s instructions and standard

details.

B Use equipment and molds to accommodate wire size, metallic structure’s shape, wire position of
attachment (vertical or horizontal) and other criteria specified.

W Before a mold is used, remove and clean slag, dirt, and other foreign matter from mold.

W Use cartridge and charge size based on manufacturer's recommendations for specific application.

m Different charges are required for steel and ductile iron.

Surface Preparation

Surfaces with Little or No Coating. Clean to bare metal by grinding or filing area approximately 3-inches
square to produce bright metal surface. Remove coating, dirt, mill scale, oxide, grease, moisture, and other
foreign matter from weld areas.

Surfaces with High Performance or Thick Coating. Cut 4 inch square window through coating and clean 3
inch square of surface to bright metal, avoiding damage to surrounding coating.
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Preparation for Welding. Before welding, remove wire insulation as required to fit mold, avoiding damage to

exposed copper wire

m [fwire is cut or nicked over half way through its diameter, cut off and strip new end.

m |f manufacturer requires use of copper sleeve, crimp it securely to wire and remove excess wire
protruding from end of sleeve.

Test Connection. After charge is set, remove mold and slag from weld area with welder's hammer. Strike
top and sides of weld with hammer to test secureness of connection. If weld does not hold, remove scrap
weld material, clean, and begin weld process again. After welding and before coating cleaned weld area,
joint bond wires may be test for electrical continuity.

Weld Caps. When weld passes test for soundness and electrical continuity, repair coating in weld area with

petrolatum or petroleum wax mastic and weld cap placed over weld following standard details.

m Apply mastic to fill weld cap or pre-filled weld cap and cover exposed metal of structure and wire to
minimum thickness of 1/4 inch. Repair damage to coating around weld area following coating
manufacturer's recommendations.

m If weld cap will not fit due to physical space limitations, coat bare metal and wire in weld area with
minimum 1/4-inch thickness of petrolatum or petroleum wax mastic

Flowable Backfill. Backfill trenches to the elevations shown with flowable backfill as per Item 401,
“Flowable Backfill".

Cutting and Restoring Pavement. \Where water facilities must be installed in streets or other paved areas
beyond limits of the roadway improvements, the work includes saw-cutting of the pavement and base to neat
lines and prompt replacement of these materials after water excavation and backfill are completed. The
replacement materials, as to type and thickness, are shown on the plans.

Measurement.

Water Main (PVC). This ltem will be measured in place by the linear foot of PVC along the centerline of pipe
as installed.

Water Main (DIP). This Item will be measured in place by the linear foot of DI pipe along the centerline of
pipe as installed.

Water Main (STEEL). This Item will be measured in place by the linear foot of STEEL pipe along the center
line of pipe as installed.

Abandon and Fill Existing Water Pipe. This ltem will be measured by the linear foot of existing water main
pipe that is abandoned in place for the size indicated

Remove Existing Water Pipe. This Item will be measured by the linear foot of existing water main pipe that
is removed as identified in the plans.

Cutting and Restoring Pavement. This ltem will be measured by the square yard as shown under Item
400, “Excavation and Backfill for Structures.

Flowable Backfill. This ltem will be measured by the cubic yard as shown under Item 401, “Flowable
Backfill".

Payment.
Water Main (PVC). The work performed and the materials furnished in accordance with this Item and

measured as provided under “Measurement” will be paid for at the unit price bid for “Water Main (PVC)” of
the type and size specified. This price is full compensation for furnishing all required materials, including all
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pipe, valves, fittings and accessories; mechanical joint restraints; and all appurtenances defined herein to
include, but not limited to the following items: gate valves, tapping sleeves and valves, butterfly valves with
manholes, air/'vacuum release valves, blow-off valve assemblies, bonnet boxes, valve/access manholes,
concrete collars, end plugs, bends, tees, couplings, reducers, marking tape, concrete thrust blocks, thrust
restraint devices and all other items for the project not indicated as being covered under the other specific bid
items shown on the proposal; furnishing all required labor, including coordination, traffic control, potholing,
excavation, including hand-digging, if needed; embedment and backfilling; compaction and compaction
testing; disinfection, pressure testing, dewatering of groundwater, where required; cutting, capping, and
connection of new water main to existing water lines.

All fittings and appurtenances shown on the plans will not be paid for directly but will be subsidiary to the
water pipe installation.

Cutting and restoring pavement will be paid for in accordance with ltem 400, "Excavation and Backfill for
Sturctures”.  Flowable fill will be paid for in accordance with Item 401, "Flowable Fill". Trench excavation
protection will be paid for in accordance with Item 402, "Trench Excavation Protection".

Water Main (DIP). The work performed and the materials furnished in accordance with this Item and
measured as provided under “Measurement” will be paid for at the unit price bid for “Water Main (DIP)” of the
type and size specified. This price is full compensation for furnishing all required materials, including all pipe,
valves, fittings and accessories; mechanical joint restraints; and all appurtenances defined herein to include,
but not limited to the following items: gate valves, tapping sleeves and valves, butterfly valves with manholes,
air/vacuum release valves, blow-off valve assemblies, bonnet boxes, valve/access manholes, cathodic
protection, concrete collars, end plugs, bends, tees, couplings, reducers, marking tape, polyethylene wrap,
concrete thrust blocks, thrust restraint devices and all other items not indicated as being covered under the
other specific bid items; furnishing all required labor, including coordination, traffic control, potholing,
excavation, including hand-digging, if needed; embedment and backfilling; compaction and compaction
testing;; disinfection, pressure testing, dewatering of groundwater, where required; cutting, capping, and
connection of new water main to existing water lines.

All fittings and appurtenances shown on the plans will not be paid for directly but will be subsidiary to the
water pipe installation.

Cutting and restoring pavement will be paid for in accordance with Item 400, "Excavation and Backfill for
Sturctures”.  Flowable fill will be paid for in accordance with Item 401, "Flowable Fill". Trench excavation
protection will be paid for in accordance with Iltem 402, "Trench Excavation Protection" .

Water Main (STEEL). The work performed and the materials furnished in accordance with this Item and
measured as provided under “Measurement” will be paid for at the unit price bid for “Water Main (STEEL)” of
the type and size specified. This price is full compensation for furnishing all required materials, including all
pipe, valves, fittings and accessories; welded joint restraint systems; and all appurtenances defined herein to
include, but not limited to the following items: gate valves, tapping sleeves and valves, butterfly valves with
manholes, air/vacuum release valves, blow-off valve assemblies, valve/access manholes, cathodic
protection, bonnet boxes, concrete collars, end plugs, bends, tees, couplings, reducers, marking tape,
concrete thrust blocks, welded thrust restraint and all other items for the project not indicated as being
covered under the other specific bid items shown on the proposal; furnishing all required labor, including
testing, coordination, traffic control, potholing, excavation, including hand-digging, if needed; embedment and
backfilling; compaction and compaction testing; disinfection, pressure testing, dewatering of groundwater,
where required; cutting, capping, and connection of new water main to existing water lines.

All fittings and appurtenances shown on the plans will not be paid for directly but will be subsidiary to the
water pipe installation.

Cutting and restoring pavement will be paid for in accordance with Item 400, "Excavation and Backfill for
Sturctures”.  Flowable fill will be paid for in accordance with ltem 401, "Flowable Fill". Trench excavation
protection will be paid for in accordance with ltem 402, "Trench Excavation Protection”.
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Abandon and Fill Existing Water Pipe. The work performed and the materials furnished in accordance
with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for
“Abandon and Fill Existing Water Pipe” of the size specified. This price is full compensation for furnishing all
required materials, labor, and equipment, including but not limited to the following items: coordination, traffic
control, potholing, excavation, complete draining (dewatering) of pipe, flowable backfill, cutting, capping,
complete filling with approved flowable backfill of water mains to be abandoned, removal of bonnet boxes
from abandoned valves, and all other items for the project not indicated as being covered under the other
specific bid items shown on the proposal.

Remove Existing Water Pipe. The work performed and the materials furnished in accordance with this Item
and measured as provided under “Measurement” will be paid for at the unit price bid for “Remove Exist
Water Pipe” of the size specified. This price is full compensation for furnishing all required materials, labor,
and equipment, including but not limited to the following items: coordination, traffic control, potholing,
excavation and backfill, complete draining (dewatering) of pipe, groundwater dewatering, flowable backfill,
cutting, capping, removal of pipe, disposal of materials, and all other items not indicated as being covered
under the other specific bid items.

41.

4.2.

4.21.

422

423.

424

CONCRETE

Description. Furnish all labor, materials, equipment and incidentals necessary to mix and place concrete,
consisting of Portland cement, fine aggregate, coarse aggregate, admixtures, and water in the proper
proportions as specified herein for use in Water and Sewer Mains.

Materials.

Quality Assurance. Proportion cement to give the necessary workability and strength and conform to the
requirements shown on Table 3.

Table 3.
Cement Requirements

MINIMUM | MAXIMUM SIZE
COMPRESSIVE | CEMENT Aégé“Eng:TE
STRENGTH

3,000 psi 5.5 bag/cy 34" 312
2,500 psi 4 baglcy 112 4
4,000 psi 6 bag/cy 3147 4

MINIMUM
28-DAY SLUMP

CLASS (inches)

O|m|>

Class Designations. The class designations provided above are as defined by El Paso Water Utilities

(EPWU) and are to be used as listed:

m Class A Use for curb, gutter, and sidewalk replacement, unless otherwise directed.

m ClassB Use for thrust blocks, pipe encasement, ground anchors for piping and as noted in the plans.

B ClassC Use for cast in place sewer manhole bases, special structures or as required by
manufacturer’s specifications for pre-cast structures, unless otherwise indicated.

Submittals. Submit certified test reports regarding concrete mix design and reinforcing steel as may be
required by the plans or the Engineer. Submit in a timely manner so as not to delay the project. Allow
sufficient time for Engineer’s review and resubmission, if necessary.

Standards. Comply with the following applicable requirements for concrete and related products:

m ASTMC-33 Specification for Concrete Aggregates
m ASTMC-150 Specification for Portland Cement
m ASTM C-260 Specification for Air-Entraining Admixtures for Concrete
m ASTM C-49%4 Specification for Chemical Admixtures for Concrete
15-63 02-15
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Portland Cement. Conform to ASTM C-150 for the appropriate required Type.

Aggregates. Conform to ASTM C-33. Use fine aggregate consisting of natural, washed, and screened sand
having clean, hard, strong, durable, un-coated grains complying with ASTM C-33. Use coarse aggregates
that comply with ASTM C-33 Size 467, Size 57, or Size 67. Local aggregates of proven durability may be
used with prior approval

Use air-entraining admixture for concrete of 3,000 psi or greater and complies with ASTM C-260. The total
average air content will be in accordance with ACI 211.1.

Use water reducing admixture when required by job conditions in conformance with ASTM C-494. Use only
admixtures that have been tested and accepted in mix designs, unless otherwise acceptable. Use according
to manufacturer's recommendations.

Use set retarding admixtures as approved, in conformance with ASTM C-494 and according to
manufacturer's recommendations.

Use water that is clean and free from impurities. Drinking and ordinary household water is acceptable.

Manufactured Products. Provide forms of wood or metal of sufficient strength to support the concrete without
bulging between supports and sufficiently water tight to hold the concrete mortar. Construct forms to the
shape and dimensions of finished concrete shown on the plans. For exposed surfaces, provide form work
material and construct to produce a smooth, even surface when the concrete is poured. Oil all forms before
use. Remove wall forms after the concrete has been in place for 24 hours. Chamfer all exposed edges 3/4
inch chamfer. Repair any honeycombed sections immediately upon removal of the form as directed.

Embedded Items. Accurately set in place and maintained in position during concreting operations all bolts,
pipe, pipe sleeves, inserts, or other fixtures, required by the plans or this specification to be embedded in the
concrete.

Reinforcing Steel. Provide bar reinforcement that is round, deformed bars, Grade 60, conforming to either

“Specification for Rail Steel Deformed and Plain Bars for Concrete Reinforcement” (ASTM A-616), or

“Specifications for Axle Steel Deformed and Plain Bars for Concrete Reinforcement” (ASTM A-617).

m Rail Steel Bars will be permitted only where bending is not required.

m Permanently mark all reinforcement bars with grade identification marks or, on delivery, be
accompanied by a manufacturer’s guarantee of grade that will identify variation.

m Protect reinforcement stored on the site from accumulation of grease, mud or other foreign matter and
from rust producing conditions.

m Ensure that bars are free from rust, scale, oil, mud, or structural defects when incorporated in the
structures.

B Accurately place and securely hold in place reinforcement during concrete placement in accordance
with the ACI Detailing Manual.

Concrete Thrust Blocking. Block with concrete all underground piping bearing solidly against undisturbed
trench walls, at all changes in direction subsidiary to the installation of fittings, valves, and all other
appurtenances requiring provisions for thrust restraint.

Place concrete blocking against undisturbed trench walls with a minimum 18 inches between trench wall and
pipe extending a minimum of 0.75 times the pipe diameter shown on Table 4 and above the centerline of
pipe. Do not extend beyond any joints. Place blockings in accordance with the recommendations of “A
Guide for the Installation of Ductile Iron Pipe” published by Cast Iron Pipe Research Association. If
requested, contain the ends of the thrust blocks in wood or metal forms. Reinforce concrete anchor where
upward thrusts are to be resisted.
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Use Class B concrete for Blocking. The minimum area of concrete bearing against undisturbed trench bank
is shown on Table 4.

Table 4.
Bearing Surface Per Bend

PIPE TEE, DEAD END, 45 AND 22-1/2
SIZE 90 DEGREE BEND DEGREE BEND

6" 4 sq. ft. 3sq. ft.

8’ 6 sq. ft. 3sq. ft.

12" 13 sq. ft. 7.sq. ft.

16 23 sq. ft. 12 sq. ft.

20" 37.02 sq. ft. 20.04 sq. ft.

Measurement and Payment. The work performed and the materials furnished in accordance with this
Article will not be measured or paid for individually as it is considered subsidiary to the various water main
bid items and related appurtenances items. This includes furnishing all required materials including concrete
used for thrust blocking or anchoring fitting (bends, plugs, reducers, etc.), valves, fire hydrants, manholes,
water services or water fire lines, and all other concrete items damaged by Contractor due to negligence
during the course of the project; and all hauling, mixing, manipulation, tools, labor, equipment, forming and
incidentals necessary to complete the work.

5.1.

5.2.

5.2.1.

52.2.

5.23.

5.24.

5.3.

54.

GROUT

Description. Provide all labor, materials, equipment, and incidentals for grout uses other than masonry.
Materials.

Non-shrink, Epoxy Type. Provide a non-metallic, 100% solids, high strength epoxy grout such as Epoxtite as
manufactured by A.C. Horn Company, or Five Star Epoxy Grout by U.S. Grout Corporation, or approved
equal.

Non-shrink, Non-metallic Type. Provide a premixed non-staining cementitious grout requiring only the
addition of water at the job site. Provide Darex In-Pakt Grout Pre-mix by A.C. Horn Company, or Masterflow
713 by Master Builders Company, or approved equal.

Ordinary Cement-Sand Grout. Consisting of one part by weight of Portland cement complying with ASTM C-
150, Type V, to three parts by weight of clean sand of suitable gradation and complying with ASTM C-33.
Ordinary grout may be of masonry cement, 4 sacks per cu. yd. of clean sand, together with approved air-
entraining agent and a minimum of clean water for placing. Where water repelling and shrinkage reducing
requirements are shown or specified, use approved admixtures.

Water. Use clean, fresh, potable water free from injurious amounts of oils, acids, alkalies, or organic matter.

Standards. Comply with the following applicable requirements:
m ASTMC-33 “Specification for Concrete Aggregates”
B ASTMC-150 “Specification for Portland Cement”

Measurement and Payment. The work performed and the materials furnished in accordance with this
Article will not be measured or paid for individually as it is considered subsidiary to the various water main
bid items.

6.1.

EXCAVATION, INSTALLATION, AND BACKFILL

Description.  Excavation classification is defined as “unclassified” and involves removing unnecessary
materials and excavating trenches to the alignment, width, and depth as indicated in the plans or as required
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for the proper installation of the pipe and appurtenances. Protect adjacent structures from damage by
construction equipment. Pile all excavated material along the trench in a manner that will not endanger the
work.

Materials.

Standards. Comply with the following applicable requirements for embedment materials:

m ASTMD-75 “Methods for Sampling Aggregates”

m ASTMD-448  *“Specification for Standard Sizes of Coarse Aggregate for Highway Construction”

m ASTMD-2321 “Recommended Practice for Underground Installation of Flexible Thermoplastic Sewer
Pipe”

m ASTMD-2487 *“Classification of Soils for Engineering Purposes”

Definitions.  For the purpose of this specification, “pipe zone” defines the area extending from the bottom of
the trench bedding to 12 inches above the top of the pipe and to the undisturbed trench walls on either side
of the pipe. “Embedment” is defined as those vertical stratas of backfill material in the pipe zone consisting
of bedding, haunching, and initial backfill, as defined in ASTM D-2321.

Submittals. Include certified test reports for embedment material from an independent laboratory. Include
sieve analysis and Atterberg’s limits on test reports. Submit a gradation of Class | material for approval prior
to installation.

Pipe Zone and Backfill. Classify materials according to The Unified Soil Classification System as defined in
ASTM D-2487.

Class | Material. Provide manufactured angular, well-graded, crushed stone per ASTM D-2321, 1/4 inch to
3/4 inch size material. Acceptable materials under this class designation are: ASTM D-448 - Stone Sizes 4,
67, 5, 56, 57, and 6. Pea Gravel and other uniformly graded material are not acceptable under this class.

Class Il Material. Provide coarse sands and gravels per ASTM D-2487 with maximum particle size of 3/4
inch, including variously graded sands and gravels, containing less than 5 percent fines (material passing the
#200 sieve) generally granular and non-cohesive, either wet or dry. Soil Types GW, GP, SW and SP are
included in this class.

Class Ill Material. Provide fine sand and clayey (clay filled) gravels, per ASTM D-2487, including fine sands,
sand-clay mixtures, and gravel-clay mixtures. Class Il includes soil Types GM, GC, SM and SC.

Do not use Class IV or V material, as defined in ASTM D-2487, for embedment of flexible pipe.
Final Backfill. Unless otherwise shown, material for backfilling above the pipe zone is defined as follows:

Native. The most granular material excavated from the trench comprising the spoil bank may be used,
provided it is devoid of rocks larger than three inches in greatest dimension, organic material, and other
unsuitable material. If initially saturated during the excavation, allow backfill to dry sufficiently, being
manipulated if necessary, prior to placing back into trench, to achieve the specified compaction at plus or
minus 2 percent of optimum moisture content.

Select. Select material is designated as Class Il as described in 6.2.4.2. If material excavated from the
trench is unsuitable as backfill material, or the required compaction is unattainable for the particular spoil
backfill material, import select material to be mixed with or used in place of the spoil material.

Soil Cement. When shown on the plans, cement stabilized backfill will consist of a mixture of soil or sand
and 2 sacks of Portland cement per cubic yard. Use a sandy material, free from lumps, clods or organic
material. If excavated material is not suitable, use pit-run sand. Mix cement stabilized backfill in a concrete
mixer or transit mixer.
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Construction.

Sources and Evaluation Testing. Obtain materials to be used for embedment and for backfill in accordance
with a sampling plan and ASTM D-75. Perform testing of materials to certify conformance with specification
requirements by an approved independent testing laboratory. Perform tests and provide results upon
change of source and at sufficient intervals to certify conformance of all material furnished.

Trench Excavation and Preparation. Construct trench walls in the “pipe zone” vertically.
Trench Width. See Tables 5 and 6 below for trench widths for flexible and rigid pipes.
Table 5.
Flexible Pipe Trench Width

TRENCH WIDTH = BARREL OUTER
PIPE DIAMETER DIAMETER PLUS

Minimum Maximum
Less than 24 inch 15 inches 18 inches
24 inch — 48 inch 18 inches 24 inches

ﬁ;’}ater than 48 24 inches 112" Pipe O.D.

Table 6.
Rigid Pipe Trench Width
Do not exceed the outside diameter of the pipe
barrel plus the following allowance for RIGID PIPE
trench width:

TRENCH WIDTH = BARREL

PIPE DIAMETER OUTER DIAMETER PLUS

Less than 18-inch 16 inch
18 inch - 24 inch 19 inch
27 inch — 39 inch 22 inch
42-inch & Larger Y, Pipe O.D.

If maximum trench width specified above is exceeded at the top of the pipe, provide additional load-bearing
capacity by means of improved bedding, concrete cradle, cap, or encasement, or other approved means

Lay back or bench the trench walls above the pipe zone, where space permits, as necessary to satisfy the
requirements of OSHA and additional requirements for Trench Support as specified herein.

Wherever the prescribed maximum trench width is exceeded, remove all loose and sloughed-in material from
the trench and replace with compacted granular material such that haunching and initial backfill is compacted
to at least 2.5 pipe diameters from either side of the pipe or to the trench wallls.

Unless otherwise agreed upon, no additional payment will be made for extra material and labor required to fill
excessive trench widths caused by Contractor's equipment or natural collapse of trench walls.

Trench Bottom. Excavate the trench to an even grade so that the full length of the pipe barrel is supported
and joints may be properly assembled.

For 30 inch diameter and smaller pipe, “rough cut the trench a minimum of 4 inches below the bottom of the
pipe. For 33 inches and larger pipe, “rough cut the trench a minimum of 6 inches below the bottom of the
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pipe. Increase the “rough cut” dimension as necessary to provide a minimum clearance of 2 inches from the
bottom of the trench to the bottom of the bells, flanges, valves, fittings, etc.

The entire foundation area at the bottom of all excavations will be firm, stable material. Remove loose
material leaving a clean, flat trench bottom. Do not disturb material below required subgrade except as
described elsewhere in this specification.

If the subgrade is soft, spongy, disintegrated, or where the character of the foundation materials is such that
a proper foundation cannot be achieved at the elevation specified, deepen the excavation, not less than 6
inches to a depth where a satisfactory foundation may be obtained. Bring back subgrade to the required
grade with Class | coarse gravel compacted to 70% relative density per ASTM D-4254.

Over Excavation. If the trench is excavated to a faulty grade (at a lower elevation than indicated), correct the
faulty grade at no additional cost as follows:

® In uniform, stable dry soils, correct the faulty grade with Class Il granular embedment material
thoroughly compacted to 90% Modified Proctor Density per ASTM D-1557.

m In soft spongy disintegrated soils, or where necessary to allow proper drainage, correct the faulty grade
with Class | coarse gravel compacted to 70% of relative density.

Rock Excavation. When pipe is to be laid in rock cut, provide a clearance of at least 6 inches below parts of
the pipe, valves or fittings. Provide adequate clearance at bell holes to permit proper jointing of pipe laid in
rock trenches. Refill excavation to pipe grade with Class Il granular embedment material compacted to 90%
Modified Proctor Density. Blasting is not be permitted unless specifically required and called for in the plans
and with a permit issued by governing authorities.

Bell Holes. Dig, in trenches, bell holes of ample dimension at each joint of pipe to permit the jointing to be
made properly, visually inspected, and so that the pipe will rest on the full length of the barrel.

Dewatering. Dewater excavations by physically installing/drilling dewatering wells, laying of discharge piping,
other preparatory work and the maintenance of the operating system so that the work is performed in dry
conditions.

Use coarse gravel and geo-synthetic material to maintain the integrity of pipe and embedment material.
Geo-synthetic material must wrap completely around pipe and gravel.

Determine and record the elevation of the groundwater level prior to dewatering. Unless otherwise specified,
the method of dewatering will maintain a phreatic water surface a minimum of 18 inches below pipe grades.
Should over-excavation be necessary due to unsuitable foundation conditions, lower the ground water as
necessary.

Direct water removed from trenches to natural drainage ways, drains, or storm sewers in such a manner as
to prevent damage to adjacent property or to the public. Provide pumps of ample capacity and in duplicate to
ensure that once an excavation is dried, the water level remains below the trench depth until that portion of
the work is completed. Obtain approval for discharge from the appropriate governing agency. Do not
discharge into the sanitary sewer systems.

Determine if any wells used for domestic purposes are affected by the dewatering and furnish potable water
to any affected residents when dewatering may affect the production of private wells along the route.
Prepare baseline water level analysis in area to confirm affect on private wells.

Dispose of the water from the dewatering operation according to the conditions of the discharge permit.
Coordinate dewatering effort with EI Paso Water Utilities Engineering staff, insofar as compliance with
discharge permit is concerned, and where dewatering effluent will enter drainage ditches operated and
maintained by the Department.
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Equip engines or engine generators used to run the dewatering pumps with residential grade silencers.
Provide silencers that have an attenuation range of 25 to 30 dBA as required by the El Paso Municipal Code,
Title 9, Chapter 9.40.

Submit a dewatering plan indicating proposed locations of dewatering wells, pumping facilities, collector and
discharge pipe-lines, and discharge points (names of ditches, laterals, etc.). If discharging into El Paso
County Water Improvement District No. 1 (EPCWID #1) drains, provide the plan for EPCWID#1 comments
and approval. To comply with the requirements of the discharge permit between EPWU and the EPCWID
#1, provide discharge monitoring points. EPWU personnel will obtain samples for laboratory analysis to
check water quality limitations imposed by the permit.

Record pumping rates at dewatering wells, pump times, and flows and become familiar with the methods of
measurements as shown on Table 7.

Table 7.
Pumping Rates Schedule
METHOD OF FREQUENCY OF
DATA RECORDED MEASUREMENT MEASUREMENT
Pumping Rate At Each O .
Dewatering Well or Cahforma-flpe Daily If Changes
. . Method Occur
Discharge Point
Pumping Time Hours Daily
Total Dissolved Solids
PSB Laborato Monthl
(TDS) " y
Total Discharge Rate x Time Continuous

Record obtained data on a standard data sheet and submit monthly. Comply with EPCWID #1 requirements
and allow EPCWID#1 inspection of dewatering system at any time during project life.

Submit a Dewatering Plan, a Final Schedule for Dewatering, and an estimate of fees due EPCWID #1 within
fifteen (15) working days from the date of the Notice to Proceed. The Plan is a mandatory submittal and
must include the estimated quantities of dewatering for each month and the point(s) of discharge. The
Engineer will review and approve the Dewatering Submittal and forward it, through the EPWU, to the District.
EPWU must receive the approved plan at least two weeks in advance of the planned dewatering operations.
Dewatering Fees due are estimated on the following basis:

m Non-refundable application fee of $1,000

m  $150 per acre-foot of estimated groundwater estimated that will be discharged into the EPCWID #1's
facilities during term of the agreement

m Payment due a minimum of seven (7) calendar days in advance of any discharge.

EPWU will prepay dewatering fees to EPCWID #1 based upon the estimates in the approved Submittal.
EPWU is responsible for all Dewatering Fees, including those for water pumped in addition to the quantities
presented in the approved Dewatering Plan.

Provide monthly reports of discharge quantities and quality (TDS and sulfates), which specific requirements
may be more particularly described in the Technical Specifications, to EPWU through the Engineer for
submittal to EPCWID #1. Resolve high TDS penalties with EPCWID#1.

Trench Support. Brace and sheet excavations to provide complete safety to persons working therein in
conformance with applicable federal (OSHA), state and local laws and ordinances. Meet the requirements
specified in the current OSHA Standard for all trenches exceeding 5 feet in depth as measured from the
ground surface at the highest side of the trench to the trench bottom.

Provide sufficient and adequate bracing for excavations with respect to work under construction and to
adjacent utility lines and private property. Where soil conditions within trench area require support, use tight
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sheeting, skeleton sheeting, stay bracing, trench jacks, movable trench shield, or other approved methods to
support the trench during pipe installation operations such as bedding preparation, pipe laying, and
backfilling of haunches and initial zone.

Do not extend trench support below the pipe crown whenever possible. Where trench support must extend
below the crown, such support should either be left in place or consist of approved steel sheets that can be
retracted with minimal disturbance. Treat remaining voids with grout or granular embedment material.

When a movable trench shield is used, the trailing half of the shield should be notched to the height of the
top of the pipe. This will allow the haunch area of the pipe to be compacted properly to the wall of the trench.
Dragging of a trench shield at pipe grade may be done provided such practice does not disturb the bedding.
Fill and compacted voids created by the shield properly.

Trenching in Public Right-of-Way. Except where otherwise specified, indicated on the plans, or approved in
writing, do not exceed the maximum length of open trench shown on Table 8, where the construction is in
any stage of completion. The definition of “open trench” for the purposes of this description includes
excavation, pipe laying, backfilling, and pavement replacement. The descriptions under the area
designations are general in nature and may be amended in writing by the Engineer due to particular or
peculiar field conditions.

Table 8.
Maximum Open Trench Lengths

TYPE OF AREA MAX LENGTH (LF) | DESCRIPTION

Business District 300 Store front areas

Industrial, shopping centers, churches, schools,
hotels, motels, markets, gas stations, government

Commercial 300 and private office buildings, hospitals, fire and
police stations, and nursing homes
One (1) block or 300 . — .
Residential linear feet whichever Single and rr)ullt|-famlly residences, apartments,
. ) and condominiums
is the least:
Undeveloped 1,500 Parks, golf courses, farms, undeveloped

subdivided land

Any excavated areas is considered “open trench” until all pavement replacement has been made, or until all
trenches outside of pavement replacement areas have been backfilled and compacted in accordance with
the plans. Completely backfill trenches across streets with temporary or permanent pavement in place within
72 hours after pipe laying. An open trench is not permitted overnight, unless approved and adequately
barricaded.

Provide steel plates with adequate trench shoring and bracing, designed to support traffic loads where
required to bridge across trenches at street and alley crossings, commercial driveways, and residential
driveways where trench backfill and temporary patch have not been completed during regular working hours.
Provide safe and convenient passage for pedestrians. Maintain access to fire stations, fire hydrants, and
hospitals at all times.

Pipe Installation. Install pipes true to lines and grades as indicated on the plans. Inspect all pipe and
fittings before placing in the trench. Clean all joint surfaces and soiled materials prior to connecting one
another. As work progresses, maintain interior of pipes clean.

Standard Cover. Standard cover depends on the water main size and installation conditions and is generally

® 6 and 8 inch diameter Main: Minimum of 4-foot cover from top of pipe to finished grade
® 12 inch & larger diameter Main:  Minimum of 5-foot cover from top of pipe to finished grade

Potholing.  Existing utilities shown on plans are for informational purposes only. Prior to new pipe
installation, pothole all existing utilities and structures to confirm their location, depth, and size. In the event
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of conflict or discrepancy that affects the project design, notify Engineer before proceeding with pipe
installation in order to formulate a solution

Pipe Zone Embedment. Unless otherwise specified or shown on the plans, embed pipelines either Class |,
I, or lll material defined in this Article 6.2.4 and installed as described. Native or imported material for
embedment may be used provided material conforms to this Specification.

Place embedment materials in lifts not exceeding 8 inches loose depth. Unless otherwise specified or
directed in writing, provide homogenous material in the embedment zone

Place bedding to provide uniform and adequate longitudinal support under the pipe. Place the first lift of
bedding material from the bottom of the trench to slightly above the bottom of the pipe grade. Unless
otherwise shown on the plans, provide a minimum bedding of 4 inches in depth for pipe sizes 30 inches and
smaller, and 6 inches for pipe sizes greater than 30 inches.

Install material true to line and grade with bell holes of ample dimension to permit pipe to rest on the full
length of the barrel and to permit joint make-up and coating application at joints. Consolidate and compact
the bedding material as described in Article 6, and lay pipe to indicated grade.

Place a second lift, and if required, subsequent lifts, of embedment material to the springline of pipe. This
process is defined as Haunching. Slice material under the haunches of the pipe, carefully filling all voids,
and using care to prevent movement of the pipe.

Place Initial Backfill using a third lift from the springline of the pipe to the pipe crown, and a fourth lift from the
pipe crown to a point 12 inches above the pipe.

Groundwater Installation. In areas where the pipe is installed below existing or future ground water levels,
use Class | material throughout the pipe zone and enclose with a layer of approved geotechnical filter fabric.
Place fabric carefully along the bottom of the trench and up the side of the trench a sufficient distance to lap
over the top of the completed pipe installation. Lap fabric a minimum of 3 feet in the longitudinal at the end
of one roll and beginning of the next, and lap 2 feet in the transverse at the top of pipe, except that for trench
widths greater than 3 feet measured at the top of pipe, the top overlap will be 3-feet. Follow manufacturer's
recommendations for installation. Provide fabric that is either Mirafi 140N, Dupont Typar 3401, or approved
equal.

Embedment Class Schedule. Unless otherwise shown on the plans, use the Utility Standard Embedment
Class designations for the pipe material types listed in this Article to define each particular pipe’s Embedment
Condition allowed. Examine the detail drawings for additional information or other special bedding
requirements.

Consolidation Methods in Embedment Zone. Compact embedment backfill by equipment that is suitable for
the type of soil encountered, and is capable of producing the degree of compaction specified. Where
applicable, provide backfill materials that is moisture conditioned to produce the required degree of
compaction.

Do not use flooding or jetting methods for compaction of embedment material.

Use hand or mechanical tamping to compact Class Il or Ill material used in bedding, haunching, and initial
backfill, except that the use of mechanical tampers or vibratory compactors directly over the pipe in the
embedment area is prohibited. Exercise caution in the use of mechanical compactors in the haunch and
initial backfill to 12 inches above the pipe to avoid damaging or misaligning the pipe.

Compaction and Testing of Pipe Embedment Zone. Class | material used in the embedment zone may be
placed by loose dumping with a minimum of compactive effort, exercising care to assure proper placement of
material under the pipe haunches.
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Class | material does not specifically require testing unless directed by the ENGINEER, in which case, such
test will be measured by ASTM D-4254 by percent of relative density.

Compact Class Il material used in the embedment zone to a density of not less than 90% of Standard
Proctor Density defined by ASTM D-698.

Compact Class lll material used in the embedment zone to a density of not less than 90% of Standard
Proctor Density defined by ASTM D-698.

Do not exceed a moisture content of 3% over the optimum in Class Il or Ill material to assure proper
compaction.

Unless otherwise directed, one compaction test in the embedment zone for Class Il or Ill material will be
taken at 200 feet intervals along the trench on either side of the pipe, or at any other intervals as may be
judged warranted by questionable installation conditions. For pipe sizes 8 inches to 12 inches diameter,
perform the first test on the side level with the top of pipe. For sizes 15 inches and larger, perform the first
test at the springline of the pipe. For all sizes, perform the second test at the top of the embedment zone.

Density Control and Laboratory Testing. Unless otherwise specified, reference to “maximum dry density”
means maximum density defined by ASTM D-1557 or D-698. Determination of density of backfill in-place,
will be in accordance with the requirements of ASTM D-2922.

Unless otherwise specified, the Engineer selects a soils testing laboratory to perform initial density testing of
in-place backfill and Contractor is responsible for all density testing of backfills, including tests found not to
be within the minimum requirements of the specifications.

Provide laboratory materials testing, including but not limited to determination of Atterberg Limits, Proctor
Curves, Grain Size Analysis, as well as laboratory certification of manufactured materials and as required by
this Article

Notify the soils testing laboratory and Engineer 24 hours in advance to obtain soil density tests to fulfill the
compaction requirements.

Final Backfill.

General. Backfill trench, as soon as practicable after laying and jointing of the pipe, the completion of
embedment and the completion of structures. Take the necessary precautions to protect the pipe during
backfilling operations.

Remove sheeting and shoring as backfilling operations progress. Incorporate methods so that a good bond
is achieved between the backfill material and the undisturbed trench walls. Where sheeting or trench
protection is intact below the top of pipe and their removal cause obvious damage to the bedding and
haunching, it may be necessary to leave portions of sheeting or bracing in place.

Exercise caution in the use of mechanical compactors in the haunch and initial backfill to 12 inches above
the pipe avoid damaging or misaligning the pipe. Provide at least 3 feet of compacted cover over the top of
the pipe before the trench is wheel-loaded, and 4 feet of cover before using pneumatic hammers during
compaction. Avoid contact between pipe and compaction equipment at all times.

Consolidation Methods. Backfill above the pipe zone to surface subgrade with backfill material as indicated
on the plans and described in this Article. Compact backfill above the pipe zone by mechanical means.
Water consolidation (flooding) may be used if approved.

Mechanical Compaction. Place backfill material above the pipe zone in lifts not exceeding 8 inches loose
depth, moisten or aerate to obtain optimum moisture, and compact to the required density as described in
this Article.
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Ponding Method. When permitted, place backfill material above the pipe zone in the trench not exceeding 3
feet loose depth, and flood until free water is evident on the surface for at least two hours. Place
approximately 1 foot of water in the trench and start subsequent lifts by depositing backfill material in the
water until a maximum 3 foot lift is placed. Add additional water to the backfill material until free water is
again evident as before. Repeat procedure until the entire trench is filled and thoroughly settled

Jetting Method of water tamping is not allowed.

Cement Stabilized Backfill. Stabilize backfill material with a minimum of 2 sacks per cubic yard of Portland
cement of material placed. Place stabilized soil as shown on the plans under roads, driveways, concrete
slabs, and in the excavation zone for structures. Cement stabilized soil placed around all adjusted manholes
is subsidiary to the various manhole installation items. No compensation will be made for use of soil cement
backfill at the Contractor's discretion, without prior approval, or for over-excavated trenches.

Compaction and Testing Final Backfil. ~ This subsection may be superseded by the Department
requirements, if stricter. Under existing or proposed paved streets, compact final backfill to the Modified
Proctor Densities shown on Table 9 and as per ASTM D-1557 and to standard plan detail layouts, “Typical
Trench Backfill Detail under Existing or Proposed Paved Streets”.

Table 9.
Paved Street Compaction Densities
ZONE SOIL CONDITION % OF PROCTOR
Top of Pipe Embedment to 18 inches Native Material 90
Below Finished Subgrade As Specified °
Top of Finished Subgrade to 18 inches Cohesive 90%
Below Top of Subgrade Non-cohesive 95%

Compaction tests are required on backfill under proposed or existing streets and easements as follows,
unless otherwise directed and deemed necessary.

B Tests at 8 inches below subgrade at 200 feet intervals and not less than two per street at this level
m  One test for every 2 feet of vertical trench backfill between top of pipe bedding and 18 inches below
subgrade at 200 feet horizontal intervals and not less than two per street at each level

Obtain density of not less than 85% ASTM D-1557 from top of pipe bedding to ground surface for all other
areas not in existing or proposed paved streets.

Provisions for selection of the testing laboratory and responsibilities for density control as described in this
Article also apply to this backfilling section.

Measurement

Excavation and Backfill. This ltem will not be measured individually and is subsidiary to the installation of
the various water mains, sanitary sewer mains, and related appurtenances.

Cement Stablized Backfill . Unless shown on the plans as a pay item, quantities shown are for
informational purposes. When specified as a pay item, this ltem will be measured by the cubic yard as
shown under Item 401, “Flowable Backfill".

Payment. The work performed and the materials furnished in accordance with this Article will not be
measured or paid for individually as it is considered subsidiary to the various bid items for water main,
sanitary sewer mains and manhole installations, including related appurtenances, such as all excavation,
bedding, backfill for pipe zone (embedment), final backfill, compaction and compaction testing. Associated
dewatering is subsidiary to the different materials and sizes of water mains, sanitary sewer mains, steel
casings, valves, fittings and appurtenances, and service installation, including but not limited to excavation,
embedment and final backfill for “Additional Fittings” as described in Article 7.
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When Flowable Backfill is specified as a pay item, flowable backfill will be paid as provided in ltem 401,
"Flowable Backfill."

7.1.

7.2

7.2.1.
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VALVES AND FITTINGS

Description. Furnish all valves and fittings as shown on the plans and as called for in this specification or as
required for proper operation of the equipment in general. Unless otherwise indicated, conform to
requirements as specified herein. Upon acceptance, provide and install valves similar and comparable to
valves specified for similar and comparable duty in other parts of the project where proper operation and
utilization of equipment and facilities require installation of valves not indicated or specified.

Materials. Conform to the pertinent material requirements of the items listed. Furnish complete shop
drawings and specifications. If requested, submit a list of similar installations that have been in satisfactory
operation for at least three years.

Furnish a complete set of installation, operation, and maintenance instructions, bound in a cover, for each
type of valve furnished.

Quality Assurance. Conform to American National Standards Institute / National Sanitation Foundation
(ANSI/NSF) Standard 61 “Drinking Water system Components - Health Effects” and be certified by an
organization accredited by ANSI. Provide an affidavit from the manufacturer or vendor. If the pipe does not
presently conform to this standard, submit information from the manufacturer regarding action being taken to
comply with this standard. Include manufacturer's name or trademark permanently stamped or cast on all
valves and fittings along with “No Lead” brass alloy, e.g. “NL”. Design all valves installed in a given line to
withstand the test pressure for that particular line and fabricate with ends to fit the piping.

Valves.

Non-Rising Stem Double Disc Gate Valves (NRS). Provide Non-Rising Stem Gate Valves that are iron-
body, bronze mounted, parallel seat internal wedging type with non-rising stem and designed for a gauge
working pressure of 200 psig. Comply with latest revisions of AWWA C-500 “Gate Valves for Water and
Sewage Systems”

Provide 12 inches or smaller valves for horizontal installation with a minimum number of turns to open at
least three times the valve diameter. Acceptable manufacturers and models are:

®  American-Darling 52NRS (Flanged Ends), 55NRS (Mechanical Joint Ends)

m Clow F5065 (Mechanical Joint Ends), F5070 (Flanged Ends)
m  Kennedy 561X (Flanged Ends), 571X (Mechanical Joint Ends)
m M&H Style 67NRS

m  MuellerA-2380-6 (Flanged), A-2380-20 (Mechanical Joint Ends)

Submittals. Provide submittals for approval. Provide manufacturer's Affidavit of Compliance in accordance
with Section 6.3 of AWWA Standard C-500. Provide records of all tests performed in accordance with
Section 5.1 of AWWA Standard C-500 that are representative test results per Section 5.1 of AWWA
Standard C-500 along with an affidavit of testing for the valve assembly as outlined in Section 6.3 of AWWA
Standard C-500 (300 ft-Ibs.).

Markings. Cast markings on the bonnet or body of each valve. Include the manufacturer's name or mark,
the year the valve casting was made, the size of the valves, and the designated working pressure.

Valve Ends.  Provide mechanical joint or flanged with drilling valve ends and size, as specified, in
compliance with ANSI B16.1.

Valve Body and Bonnet. Provide in cast iron conforming to ASTM A-126 Class B, or ductile iron conforming
to ASTM A-395 or ASTM A-536.
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Gate. Manufacture in cast iron or Grade A bronze. Grade A gate rings must be rolled, peened, or pressed
into grooves machined in the discs, or may be fastened by some other accepted method.

Body-Seat Ring. Construct of Grade A bronze, back-face threaded and machined screwed into the valve
body.

Wedges. Equip double-disc gate valves with a free and positive-operating internal device that presses the
disc seats firmly against the body seats when the valve is closed and releases the load before the discs
begin to move when the valve is opened. Provide a simple and rugged design with materials as specified in
AWWA C-500. Iron to iron contact surface is not allowed.

Valve Stem. Construct of low zinc bronze CDA Copper Alloy No. C99500 with a minimum yield strength of
40,000 psi and minimum elongation in 2 inches of 10%.

Stem Seals. Provide two O-rings such that the seal above the stem collar can be replaced with the valve
under pressure in the fully open position meeting the requirements of ASTM D-2000 and have physical
properties suitable for the application.

Valve Operator. Provide a cast iron, ASTM A-126 Class B, wrench nut that has a 2 inch square base, a
1 15/16 inch square top and 1 3/4 inch high, opening counterclockwise (left). Paint wrench nut black with
and cast an arrow indicating direction of opening in accordance with AWWA C-509.

Protective Coating. Apply an epoxy coating to all exterior and all stationary interior ferrous surfaces including
all interior openings in the valves body in accordance with AWWA C-550 and the manufacturer’s instructions.
After the coating is completely cured, test coated surface for porosity, holidays, and pinholes using a holiday
detector. Repair all holidays or irregularities and test the coating again. Do not apply coating to the gasket
surfaces of the end flanges

Outside Screw and Yoke (OS&Y) Gate Valves. Provide iron-body, bronze mounted, parallel seat internal
wedging type with outside screw and yoke in conformance with AWWA C-500 “Gate Valves for Water and
Sewage Systems”. Provide OS&Y gate valves for the size specified. Acceptable manufacturers and models
are listed:

m  American Darling 52 0S&Y

m Clow F5072

m Kennedy 566

m M&H STYLE 68
m  Mueller A-2483-6

Submittals. Provide submittals for approval. Provide manufacturer's Affidavit of Compliance in accordance
with Section 6.3 of AWWA Standard C-500. Provide records of all tests performed in accordance with
Section 5.1 of AWWA Standard C-500 that are representative test results per Section 5.1 of AWWA
Standard C-500 along with an affidavit of testing for the valve assembly as outlined in Section 6.3 of AWWA
Standard C-500 (300 ft-Ibs.). Provide records of all tests performed in accordance with Section 5.2 and 6.3
of AWWA Standard C-504.

Markings. Cast markings on the bonnet or body of each valve. Include the manufacturer's name or mark,
the year the valve casting was made, the size of the valves, and the designated working pressure.

Valve Ends. Provide flanged ends with drilling in compliance with ANSI B16.1 or otherwise specified.

Valve Body and Bonnet. Provide in cast iron conforming to ASTM A-126 Class B, or ductile iron conforming
to ASTM A-395 or ASTM A-536.

Gate. Manufacture in cast iron or Grade A bronze. Grade A gate rings must be rolled, peened, or pressed
into grooves machined in the discs, or may be fastened by some other accepted method.
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Body-Seat Ring. Construct of Grade A bronze, back-face threaded and machined screwed into the valve
body.

Wedges. Equip double-disc gate valves with a free and positive-operating internal device that presses the
disc seats firmly against the body seats when the valve is closed and releases the load before the discs
begin to move when the valve is opened. Provide a simple and rugged design with materials as specified in
AWWA C-500. Iron to iron contact surface is not allowed.

Valve Stem. Construct of low zinc bronze CDA Copper Alloy No. C99500 with a minimum yield strength of
40,000 psi and minimum elongation in 2 inches of 10%. Brush the opening through the bonnet for the stem
with grade A, B, C, D, or E bronze as defined in AWWA C-500.

Yoke. The yoke may be either integral or bolted on to bonnet such that a hand may not be jammed between
the yoke and handwheel.

Valve Operator. Provide a cast iron, ASTM A-126 Class B, wrench nut that has a 2 inch square base, a
1 15/16 inch square top and 1 3/4 inch high, opening counterclockwise (left). Paint wrench nut black with
and cast an arrow indicating direction of opening in accordance with AWWA C-509.

Protective Coating. Apply an epoxy coating to all exterior and all stationary interior ferrous surfaces including
all interior openings in the valves body in accordance with AWWA C-550 and the manufacturer’s instructions.
Atfter the coating is completely cured, test coated surface for porosity, holidays, and pinholes using a holiday
detector. Repair all holidays or irregularities and test the coating again. Do not apply coating to the gasket
surfaces of the end flanges.

Tapping Valves. Provide iron-body, bronze mounted, parallel seat internal wedging type with non-rising
stem tapping valves that conform to AWWA C-500 “Gate Valves for Water and Sewage Systems” except that
tapping valves will have over-sized seat rings to accommodate full size cutters. Provide for the size
specified. Acceptable manufacturers and models are listed:

m American Darling 565

m Clow 2640 (Figure F-6114)
m  Kennedy 8950 KEN-SEAL I

m M&H STYLE 751

m  Mueller H-667

Minimum number of turns to open is three times the valve diameter.

Submittals. Provide submittals for approval. Provide manufacturer's Affidavit of Compliance in accordance
with Section 6.3 of AWWA Standard C-500. Provide records of all tests performed in accordance with
Section 5.1 of AWWA Standard C-500 that are representative test results per Section 5.1 of AWWA
Standard C-500 along with an affidavit and certificate of testing for the valve assembly as outlined in Section
6.3 of AWWA Standard C-500.

Markings. Cast markings on the bonnet or body of each valve. Include the manufacturer's name or mark,
the year the valve casting was made, the size of the valves, and the designated working pressure.

Valve Ends. Provide mechanical joint outlet ends unless otherwise specified.

Valve Body and Bonnet. Provide in cast iron conforming to ASTM A-126 Class B, or ductile iron conforming
to ASTM A-395 or ASTM A-536.

Gate. Manufacture in cast iron or Grade A bronze. Grade A gate rings must be rolled, peened, or pressed
into grooves machined in the discs, or may be fastened by some other accepted method.
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Body-Seat Ring. Construct of Grade A bronze, back-face threaded and machined screwed into the valve
body.

Wedges. Equip double-disc gate valves with a free and positive-operating internal device that presses the
disc seats firmly against the body seats when the valve is closed and releases the load before the discs
begin to move when the valve is opened. Provide a simple and rugged design with materials as specified in
AWWA C-500. Iron to iron contact surface is not allowed.

Valve Stem. Construct of low zinc bronze CDA Copper Alloy No. C99500 with a minimum yield strength of
40,000 psi and minimum elongation in 2 inches of 10%.

Stem Seals. Provide two O-rings such that the seal above the stem collar can be replaced with the valve
under pressure in the fully open position meeting the requirements of ASTM D-2000 and have physical
properties suitable for the application.

Valve Operator. Provide a cast iron, ASTM A-126 Class B, wrench nut that has a 2 inch square base, a
1 15/16 inch square top and 1 3/4 inch high, opening counterclockwise (left). Paint wrench nut black with
and cast an arrow indicating direction of opening in accordance with AWWA C-509.

Protective Coating. Apply an epoxy coating to all exterior and all stationary interior ferrous surfaces including
all interior openings in the valves body in accordance with AWWA C-550 and the manufacturer’s instructions.
Atfter the coating is completely cured, test coated surface for porosity, holidays, and pinholes using a holiday
detector. Repair all holidays or irregularities and test the coating again. Do not apply coating to the gasket
surfaces of the end flanges.

Non-Rising Stem (NRS) Resilient-Seated Gate Valves. Provide NRS gate valves that are resilient seat,
non-rising stem and have a minimum rated gauge working pressure of 200 psig that comply with AWWA
C-509 “Resilient-Seated Gate Valves for Water and Sewage Systems” and AWWA C-550 “Standard for
Protective Coatings for Valves and Hydrants”. Valve designed with recesses, insets in the bottom of the
waterway that would promote build-up or collection of residue and debris are not acceptable. Provide NRS
Gate Valves the size specified. Acceptable manufacturers and models are listed:

m American Flow Control Series 500, Series 2500

m Clow 2640 (Figure F-6100)

m Kennedy 8571 KS - FW

m M&H 3067

m US Pipe METROSEAL 250

m  Mueller A-2360

m J&S Series 6800, Series 6900

Submittals. Provide submittals for approval. Provide manufacturer's approved certified test data or an
affidavit stating that the valve complies with AWWA C-509 Section 5.1 and the following, in accordance with
AWWA C-509 Section 6.3:

W Hydrostatic Test. Provide results of manufacturer's pressure test for one valve of each size and class
with 400 psi applied to one side and zero to the other made in each direction across the closed gate.

m Torque Test. Provide results of manufacturer over-torque test on one valve of each size to demonstrate
that no distortion of the valve stem occurs. Applied torque for a 4-inch valve is 250 ft-Ib and 350 ft-Ib for
the larger valves in both the open and closed position.

B Leakage Test. Provide results of manufacturer's leakage test where manufacturer selects two valves of
each size to be fully opened and closed for 500 complete cycles with a 200 psi differential pressure
across the gate and the valve is drip tight upon completion of the test.

B Pressure Test. Test one valve of each size with the gate fully open to a pressure of 500 psi. No
evidence of rupture or cracking of valve body, bonnet or seal plated should be detected
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Markings. Cast markings on the bonnet or body of each valve. Include the manufacturer's name or mark,
the year the valve casting was made, the size of the valves, and the designated working pressure.

Valve Ends. Provide mechanical joint or flanged ends as specified.

Valve Body and Bonnet. Provide in cast iron conforming to ASTM A-126 Class B, or ductile iron conforming
to ASTM A-395 or ASTM A-536.

Bolts. Provide all bonnet and seal plate bolts that are factory installed and made from stainless steel ASTM
A-276 with either regular-square or hexagonal heads with dimensions conforming to ANSI B18.2.1.

Wedge. Provide cast iron or ductile iron fully encapsulated wedge with resilient rubber material bonded to
the disc in conformance with ASTM D-429 as required by AWWA C-509.

Valve Stem. Construct of low zinc bronze CDA Copper Alloy No. C99500 with a minimum yield strength of
40,000 psi and minimum elongation in 2 inches of 10%.

Stem Seals. Provide two O-rings such that the seal above the stem collar can be replaced with the valve
under pressure in the fully open position meeting the requirements of ASTM D-2000 and have physical
properties suitable for the application.

Valve Operator. Provide a cast iron, ASTM A-126 Class B, wrench nut that has a 2 inch square base, a
1 15/16 inch square top and 1 3/4 inch high, opening counterclockwise (left). Paint wrench nut black with
and cast an arrow indicating direction of opening in accordance with AWWA C-509.

Protective Coating. Apply an epoxy coating to all exterior and all stationary interior ferrous surfaces including
all interior openings in the valves body in accordance with AWWA C-550 and having a minimum dry film
thickness of 8 mils. After the coating is completely cured, test coated surface for porosity, holidays, and
pinholes using a holiday detector. Repair all holidays or irregularities and test the coating again. Do not
apply coating to the gasket surfaces of the end flanges.

Butterfly Valves. Provide butterfly valves that are tight-closing, rubber-seated type for Class 150B service
and comply with the requirements of AWWA C-504, “Standard for Rubber-Seated Butterfly Valves”. Provide
valves for the size specified. Acceptable manufacturers and models are listed:

m Val-Matic Class 150B Flanged or Mechanical Joint
m M&H 450, 4500, 1450

m Kennedy 30A, 30C

m  Mueller Lineseal Il

W Pratt Groundhog Flanged or Mechanical

Submittals. Provide submittals for approval. Provide manufacturer's approved certified test data or an
affidavit stating that the valve complies with the performance tests, leakage tests, hydrostatic test and proof-
of-design tests as described in Sections 5.2 and 6.3 of AWWA C-504.

Valve Ends. Provide short body flanged, mechanical joint valve ends or as otherwise specified.

Valve Bodies. Construct valve bodies of cast iron ASTM A-126, Class B, or ASTM A-48, Class 40 or Ductile
Iron, ASTM A-536, Grade 65/45/12.

Valve Discs. Construct valve discs of cast iron conforming to ASTM A-126, Class B or Ductile Iron
conforming to ASTM A-536, Grade 65/45/12, seat in a position of 90 degrees to the pipe axis and rotates
90 degrees between full open and tight closed position. Dimensions of clearance for valve discs are
required.
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Valve Shafts. Provide Type 304 or 316 Stainless Steel valve shafts, keys, dowel pins, or taper pins used for
attaching valve shaft to the valve disc in conformance with ASTM A-276, or equivalent corrosion resistant
material. All portions of shaft bearings must be stainless steel or bronze. Valve shafts may consist of a one-
piece unit extending completely through the valve disc, or may be of the “stub shaft” type as defined in
AWWA C-504. Provide butterfly valves with an extended bonnet, unless otherwise specified.

Shaft Seals. Provide a Split-V or O-ring type shaft seal that allows replacement without removing the valve
shaft.

Valve Seats. Provide new natural or synthetic rubber resilient seats attached to either the disc or the body
that provide tight shut off at the specified pressure. Seats must be clamped, mechanically secured, bonded
or vulcanized to either the disc or body, be stainless steel and fastened by stainless steel cap screws.

Mating Seat Surface. Conform to ASTM A-276, stainless steel 18-8, Type 304, or have a 95% pure nickel
overlay.

Valve Bearings. Manufacture bearings from corrosion resistant, and “self-lubricated” materials that will not
damage natural or synthetic rubber and are sleeve type.

Valve Operators. Provide manual valve operations with a 2-inch square operating-nut and turn left
(counterclockwise) to open. Totally enclose, pre-lubricate or grease pack all gearing. Provide operators of
the worm gear or traveling nut and link type with field adjustable stops capable of withstanding 300 ft. Ibs.
input torque, as required by AWWA C-504.

Protective Coating. Except as otherwise specified, shop coat all interior steel or cast iron surfaces in
accordance with the requirements of AWWA Standard C-504. Shop coat all external surfaces for buried
valves with two coats of asphalt varnish according to AWWA C-504. When specified, apply a standard
epoxy interior coating in accordance with AWWA Standard C-550, “Standard for Protective Interior Coatings
for Valves and Hydrants”.

Air Release, Air/Vacuum, and Combination Air Valves. Conform to AWWA C-512 requirements, testing
requirements found in Section 5.1 of AWWA C-512 and the following specifications that apply to valve sizes
6" and smaller.

Air Release Valves (AR). Design to automatically release accumulated air pockets within the pipeline while
in operation and under pressure. Provide air release valves APCO Model 200, Val-Matic Model 38, or
Crispin Model P.

Air/Vacuum Valves (AV). Design to allow large volumes of air to escape through the valve orifice when filling
a pipeline and to close watertight once the air has been expelled. Permit large volumes of air to enter
through the valve orifice when the pipeline is being drained to break the vacuum. Provide AV valves that are
APCO Series 140, Val-Matic Series 100, or Crispin Model AL.

Combination Air Valves (CAV). Provide heavy-duty air and vacuum valves with air release designed to
release accumulations of air at high points within a pipeline by exhausting large volumes of air as the pipeline
is being filled and by releasing accumulated pockets of air while the pipeline is in operation and under
pressure. Also design CAV to permit large volumes of air to enter the pipeline during pipeline drainage.
Provide CAV that are APCO, Val-matic Series 200, or Crispin Model C.

Submittals. Provide submittals for approval. Provide manufacturer's affidavit stating that the valve and all
materials used in its construction conform to the applicable requirements of AWWA C-512 and these
specifications. When required, the manufacturer shall provide and affidavit stating that the valve has been
tested and is in compliance with the requirements specified in Section 5.1 of AWWA C-512.

Markings. Cast markings on the bonnet or body of each valve. Include the manufacturer's name or mark,

the year the valve casting was made, the size of the valves, and the designated working pressure.
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Body and Cover. Provide each air valve with a cast or ductile iron body and cover that complies with ASTM
A-126 Class B, or ASTM A-48 Class 35. Ductile iron requirements in conformance with ASTM A-536, Grade
65-45-12. Meet or exceed the strength requirements of ASTM A-307 for bolting material. Provide all internal
trim of stainless steel.

Float. Provide stainless steel float that is baffled to prevent air from blowing valve closed until air is
exhausted. Design valve body, float, etc., for a working pressure equal to that of the system in which it is
installed. Floats for valves with inlet sizes less than 4inches must be capable of withstanding a collapse
pressure of 1000 psig. For larger inlet sizes, floats must be capable of withstanding a collapse pressure of
750 psig.

Valve Outlet. Fit outlet to attach discharge pipe as indicated. Provide N.P.T valve inlet. for 2 inch and
smaller valves and ANSI flange for 3 inch and larger valves. Flange rating must equal or exceed the
maximum working pressure of the system in which it is installed.

Installation. Install AR and AV valves within valve vaults, or manhole, in accordance with Utility Standard
Details 263-1, 263-2, 263-3, 263-4 and plans.

Protective Coatings. Interior surface coatings are not required unless otherwise specified. Coat external
surfaces with the manufacturer's standard primer.

Swing Check Valves. Provide swing check valves 2 1/2 inches to 12 inches in diameter that withstand a
working pressure of 175 psig, comply with the requirements of AWWA C-508 and are tight seating to prevent
the backflow of the media during pump shut-off or power failure. Design the closure assembly to assume the
closed position by gravity under no flow conditions in a horizontal position. Provide fully open swing check
valves with a net flow area not less than the area of a circle with a diameter equal to the nominal pipe size.
Check valves can be either Swing Type Spring and Lever or Swing Type Lever and Weight. Acceptable
manufacturers are Kennedy Company, Mueller, or equal.

Provide internals that are replaceable in the field without removing the main valve from the pipeline.
Submittals. Comply with the requirements of Article 7.2.1.2 in accordance to the applicable requirements of
AWWA C-508. When required, the manufacturer must provide an affidavit stating that the valve has been

tested and is in compliance with the requirements specified in Section 5.2 of AWWA C-508.

Markings. Cast markings on the bonnet or body of each valve. Include the manufacturer's name or mark,
the year the valve casting was made, the size of the valves, and the designated working pressure.

Valve Ends. Provide flanged valve ends unless otherwise specified.

Body. Provide heavy cast-iron body conforming to ASTM Standard A-126, Class B.

Disc. Provide cast-iron disc conforming to ASTM Standard A-126, Class B that is either Rubber-Faced, or
Bronze-Faced conforming to ASTM B-584 "Specification for Copper Alloy Sand Castings for General
Applications".

Disc Seat or Plate. Provide resilient Buna-N material or Bronze disc seat or plate conforming to ASTM
Standard B-62 for drip tight shut-off and easily replaced in the field without the use of special tools.

Seat Ring. Provide Bronze seat ring conforming to ASTM Standard B-584 and is mechanically attached to
machined surfaces in the body.

Hinge or Clapper Arm. Provide Bronze hinge or clapper arm conforming to ASTM Standard B-584.
Hinge Pins. Provide stainless steel hinge pins conforming to ASTM A-276 "Specification for Stainless and

Heat Resisting Steel Bars and Shapes" in accordance with AWWA C-508.
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Lever. For Swing-Type Lever and Weight, provide the lever with an adjustable counterweight to control
opening and closing of clapper arm. For Swing-Type Spring and Lever, provide lever with an adjustable
spring tension to control opening and closing of clapper. Install lever on either side of valve.

Protective Coating. Apply epoxy coating to all stationary interior ferrous surfaces including all interior
openings in the valves body in accordance with AWWA C-550 and the manufacturer's instructions. Do not
apply coating to the gasket surfaces of the end flanges. Paint valve exterior with Red Oxide Phenolic Primer
Paint as accepted by the FDA for use on materials in contact with potable water.

Pressure Reducing Valves. Provide pressure reducing valves that maintain a constant downstream
pressure regardless of varying inlet pressure and, unless otherwise specified, will be a direct acting, spring
loaded, normally open globe pattern valve designed to permit flow when controlled pressure is less than the
spring setting. Acceptable manufacturers and models are listed:

m Cla-Val Co. Model 90
m  Fisher Governor Co.  Type 616
m Bailey Model 30A

2 inches or smaller. Provide valves with a bronze body, nylon reinforced diaphragm, single seat,
composition disc, Watt No. 223 or Masoneilan No. 227, or approved equal.

Larger than 2 inches. Provide valves with a cast iron body conforming to ASTM B-61, bronze main valve
trim conforming to ASTM B-61, a reinforce neoprene diaphragm, stainless steel stem and flanged ends.

Pressure Rating. Provide a pressure rating of 125 psi with an adjustment range of 30-300 psi.
Valve Components. Provide removable and repairable components while the valve body remains in the line.

Diaphragm Assembly. Provide a synthetic rubber assembly a stem fully guided at both ends by a bearing in
the valve cover and an integral bearing in the valve seat. Do not use diaphragm as a seating surface.

Resilient Disc. Provide discs that form a sealed chamber against the disc seat when the valve is closed.
Provide seat that is removable and has a smooth surface that will not induce seal cutting or wear.

Strainer: For valves 3 inches and smaller, provide a standard flow clean strainer mounted in the inlet supply
port of the main valve. For valves 4 inches and larger, provide a standard y-strainer externally mounted for
the protection of the control circuit.

Protective Coating: Apply an epoxy coating to all exterior and all stationary interior ferrous surfaces including
all interior openings in the valves body in accordance with AWWA C-550 and the manufacturer’s instructions.
After the coating is completely cured, test coated surface for porosity, holidays, and pinholes using a holiday
detector. Repair all holidays or irregularities and test the coating again. Do not apply coating to the gasket
surfaces of the end flanges.

Fittings. Provide ductile iron (DIP) fittings for use with ductile iron and polyvinyl chloride (PVC) for water
pressure or transmission pipe that are smooth cement lined in accordance with AWWA C-104 and outside
asphaltic coated per AWWA C-110. The size, body type, type of joint ends, and applicable reference
standard are shown on plans or are specified.

Standards. Comply with the following applicable requirements:

ANSI B16.1“Cast Iron Pipe Flanges and Fittings”

AWWA C-104“American National Standard for Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for
Water”

AWWA C-105 “Standard for Polyethylene Encasement for Ductile Iron Pipe and Fittings”
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AWWA C-110“American National Standard for Ductile-Iron and Gray-Iron Fittings, 3 inches through 48
inches, for Water and Other Liquids”

AWWA C-111 “Rubber-Gasket Joints”

AWWA C-153 “American National Standard for Ductile-Iron Compact Fittings, 3 inches through 16 inches, for
Water and Other Liquids”

Minimum Requirements. Apply minimum requirements of shown Table 10 and Table 11 to the specified
fittings.

Table 10.
Standard Short-Body Fittings per AWWA C-110
RATE WORKING
TYPE OF JOINT DIAMETER PRESSURE MATERIAL
Mechanical . .
(Rubber Gasket/C-111) 4-24 inches 350 psi DI
Flanged 4-24 inches 250 psi DI
All Types 30-80 inches 250 psi DI
Push-On . :
(Rubber-Gasket/C-111) 4-24 inches 250 psi DI
Table 11.
Compact Short-Body Fittings per AWWA C-153
RATE WORKING
TYPE OF JOINT DIAMETER PRESSURE MATERIAL
Mechanical or Push-On . .
(Rubber Gasket/C-111) 4-24 inches 350 psi DI

Provide all joint accessories such as gaskets, glands, bolts, and nuts with mechanical joints, and gaskets and
lubricant furnished with push-on joints in sufficient quantity for assembly of each joint.

Mark push-on joint fittings with the proprietary name or trademark of the joint marked on the outside with their
applicable AWWA Standard and information specified in the standard.

Provide polyethylene wrapped fittings in accordance with AWWAC-105.:
Valve Vaults. Provide pre-cast vaults with pre-cast or cast-in-place bases as shown on the plans.

Quality Assurance. Provide vaults that meet the requirements of ACI 318 and are designed for a minimum
H-20 loading per AASHTO Specifications, plus a 30% impact factor, or greater if shown on the plans or
specified. Mark date of manufacture and name or trademark of manufacturer on inside of each pre-cast vault
section.

Submittals. Submit structural calculations sealed by a Structural Engineer registered in the State of Texas
for approval along with shop drawings.

Materials. Provide concrete with a minimum 28 days compressive strength of 4,000 psi and reinforcing steel
that meets the requirements of Article 4. Provide metal frames, covers, steps, toe pockets and similar
required items as shown. Each pipe entering and exiting the vault required an approved flexible joint the
provides a watertight installation. Submit jointing system or material for approval..

Installation. Cast-In-Place.  Place cast-in-place bases on suitable foundations after the pipes are laid.
Exercise special care when placing the concrete around the bottom of the pipes to obtain a waterproof
structure. Cast an approved bell in the base to receive the pipe sections forming the barrel.
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Pre-Cast. Set pre-cast bases on a concrete or crushed stone foundation as shown at the proper grade and
carefully aligned. Set pre-cast vault sections vertical in true alignment. Install sections, joints, and gaskets in
accordance with manufacturer's recommendations.

Seal lifting holes tight with a solid rubber plug driven into hole and the remaining void filled with cement-sand
mortar.

Provisions for Thrust. Block all underground piping with concrete, bearing solidly against undisturbed
trench walls, at all changes in direction, fittings, and valves subsidiary to the installation of fittings, valves,
and all other appurtenances requiring provisions for thrust restraint.

Place concrete blocking against undisturbed trench walls with a minimum 18 inches between trench wall and
pipe. Extend blocking a minimum of 0.75 times pipe diameter below and above the centerline of pipe and do
not extend beyond any joints. Place blockings in accordance with the recommendations of “A Guide for the
Installation of Ductile Iron Pipe” published by Cast Iron Pipe Research Association and according to details
shown on the plans.

If directed, contain the ends of the thrust blocks in wood or metal forms as provided for under Item 420,
“Concrete Structures”. Where upward thrusts are to be resisted, reinforce concrete anchor with reinforcing
conforming to the provisions of ltem 440, “Reinforcing Steel".

Use Class B concrete used for Blocking in accordance Item 421, “Portland Cement Concrete” and Table 12
depicting the minimum area of concrete bearing against undisturbed trench bank.

Table 12.
Bearing Surface Per Bend
TEE, DEAD END, 45 AND 22-1/2
PIPE SIZE 90 DEGREE BEND DEGREE BEND
6 Inch 4 sq. ft. 3sq. ft.
8 Inch 6 sq. ft. 3sq. ft.
12 Inch 13 sq. ft. 7sq. ft.
16 Inch 23 sq. ft. 12 sq. ft.
20 Inch 37.02 sq. ft. 20.04 sq. ft.

Install mechanical joint restrainers as specified that are manufactured by EBAA Iron, Uni-Flange or approved
equal.

Construction.

Valve Installation. Polyethylene-wrap valves in accordance with AWWA C-105, unless otherwise specified.
Provide thrust blocking as specified. Carefully handle and install valves horizontally in such a manner as to
prevent damage to any parts of the valves in accordance with manufacturer’s instruction. Valves delivered
closed to the site will be opened by Contractor prior to installation. Record number of turns required to open
the valve and submit information on the standard valve report to EPWU through Engineer.

Valve Testing. Upon completion of installation of the valves, conduct an acceptance test to verify the
satisfactory operation of the valves. Check unit for operation and leakage. The valves must perform in a
manner acceptable to the Engineer.

Measurement.

Valves. This Item will not be measured individually and is subsidiary to the installation of the various water
mains and related appurtenances.

Fittings. This ltem will not be measured individually and is subsidiary to the installation of the various water
mains and related appurtenances.
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Additional Fittings. This Item will be measured in place by the pound of additional fittings installed.
Payment.

Valves. The work performed and the materials furnished in accordance with this Item and measured as
provided under “Measurement” will be not paid for individually as it is considered subsidiary to the various
water mains Items. All valves shown on the plans are subsidiary to the various water mains and services pay
items and include all costs associated with coordination; excavation; disposal of excess material; backill,
compaction, compaction testing for utilities, all labor, equipment and materials required for furnishing and
installing all valves shown on the plans to include those required as part of the different pay items, complete
in place, including but not limited to: thrust blocking, mechanical joint restrainers, concrete anchoring,
polyethylene wrapping, and provisions for corrosion protection. Use of mechanical joint restrainers in lieu of
or in conjunction with concrete thrust blocking is not be considered for additional compensation.

Fittings. The work performed and the materials furnished in accordance with this ltem and measured as
provided under “Measurement” will be not paid for individually as it is considered subsidiary to the various
water mains pay items. All fittings shown on the plans are subsidiary to the different pay items for water
mains and services and include all costs associated with coordination; excavation; disposal of excess
material; backfill, compaction, compaction testing for utilities, all labor, equipment and materials required for
furnishing and installing all fittings shown on the plans to include those required as part of the different pay
items, complete in place, including but not limited to: thrust blocking, mechanical joint restrainers, concrete
anchoring, polyethylene wrapping, and provisions for corrosion protection. Use of mechanical joint
restrainers in lieu of or in conjunction with concrete thrust blocking will not be considered for additional
compensation.

Additional Fittings. The work performed and the materials furnished in accordance with this Item and
measured as provided under “Measurement” will be paid for at the unit price bid for “Additional Fittings”. This
price is full compensation for furnishing all required materials based on the cost of material only. Include
labor costs, all costs associated with coordination; excavation; backfill, compaction, compaction testing for
utilities; disposal of excess material; equipment and materials required for cutting and removal of water
mains, furnishing and installing additional valves, bends, tees, crosses, couplings, reducers, adaptors,
flexible fittings, not originally shown on the plans or details, as deemed necessary, complete in place,
including but not limited to: thrust blocking, mechanical joint restrainers, concrete anchoring, polyethylene
wrapping, and provisions for corrosion protection in the unit price for Water Main (PVC), Water Main (DIP)
and/or Water Main (STEEL). Mechanical joint restrainers in lieu of or in conjunction with concrete thrust
blocking are not considered for individual payment through the “Additional Fittings” provisions. The actual
amount of additional fittings may be less than, but may not exceed the total quantities on the plans without
approval.

8.1.

8.2.

WATER SERVICE CONNECTIONS

Description. Furnish labor, materials, equipment and incidentals necessary to construct and install pre-cast
concrete meter boxes and vaults, water service connections and fire lines, complete for potable water supply
including .

Materials.

General.  Provide fittings and valves in contact with potable water in conformance to the latest revision of
NSF/ANSI Standard 61 (Annex F) and the requirements of Article 7. Include certifications from
manufacturers that the products comply with appropriate ASTM, AWWA and Utility Standards with required
submittals. New water meters will be furnished by EPWU when required unless otherwise specified.

Quality Assurance. Fittings and valves in contact with potable water must conform to the latest revision of
NSF/ANSI Standard 61 (Annex F). Such compliance must be evidenced by an affidavit from the
manufacturer or vendor.
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All fittings and valves must have the manufacturer's name or trademark permanently stamped or cast on it
and “No Lead” brass allow, e.g. “NL” shall be cast or stamped on the valves and fittings.

Water Service Connections.

Castings and Washer Nuts. Provide certified cast bronze composition castings and washer nuts, 85-5-5-5
percent per ASTM B-62, fully formed, tapped threads meeting requirements of AWWA C-800 for
underground service.

Gaskets. Provide gaskets that are self-sealing, 100 percent neoprene or Buna-N rubber, formulated for
water service.

Service Saddles. Provide two or three piece all-bronze, double strap with National Coarse Class 2 thread
saddles suitable for Class 200 asbestos cement pipe, cast iron pipe and ductile iron pipe with double straps.
Provide single strap saddles for C-900 or C-905 PVC pipe. Extend saddle body 180 degrees around pipe.
Acceptable manufacturers and models are listed:

m Ford Meter Box Co. Model S90
m James Jones Co. J-996

m  AY.McDonald Mfg. Co. 3805

m  Mueller H-1344X

Straps. Provide silicon bronze straps, approximate tensile strength of 70,000 psi chamfered for easy nut
starting and flattened to provide wide bearing surface.

Valves. Provide valves in accordance with Utility acceptable standards and requirements for Article 7.2.1.11,
"Gate Valves".

Use bronze valves for copper pipes with minimum 85% copper content casting and cast iron valves for PVC
pipe that conform to requirements for Article 7.2.1.11, "Gate Valves".

Provide corporation stops manufactured by Ford Meter Box Co., Mueller, or approved equal and conform to
the requirements of AWWA C800.

Provide angle ball valves with padlock wings that are copper flared inlet and female iron pipe thread outlet
such as James Jones Company Model J-1965W, McDonald MFG Model 74606B, or approved equal. Use
outlet meter coupling nut for 3/4 inch and 1 inch meters. Use inlet female iron pipe by outlet oval flange ends
valves for 1 1/2 inch and 2 inch meters.

Service Pipe. Provide copper Type “K” for service pipe sizes up to and including 2 inch, meeting ASTM B-88
requirements with bronze fittings. For 3-inch services, provide 4 inch PVC per AWWA C-900 with reducers
at meters. For 4 inch services and larger, provide PVC pipe per AWWA C-900. Provide ductile iron fittings
for PVC pipe.

Meter Boxes. Meet the standards listed:

m ASTMA-27 Specifications for Steel Castings, Carbon, for General Application
m ASTMA-36 Specification for Structural Steel
m ASTMA-48 Specification for Gray Iron Castings
m ASTMC-33 Specification for Concrete Aggregates
m ASTMC-150 Specification for Portland Cement
m ASTMC-309 Specification for Liquid Membrane-Forming Compounds for Curing Concrete
m ASTMC-615 Specification for Granite Building Stone
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Shop Drawings. Submit shop drawings on molds, meter boxes, and associated hardware for approval prior
to fabrication. Provide manufacturer’s certification that products comply with appropriate ASTM, AWWA, and
Utility standard details

Testing. When requested, provide compressive tests results and allow Engineer to inspect of the
manufacturing process at any time, perform tests on materials used and to extract cores from completed
meter boxes for compressive strength testing and placement of reinforcement.

Cement. Use Portland cement conforming to ASTM C-150, Type | or Type lll. Provide concrete with a
minimum 28 day compressive strength of 4,500 psi, a water cement ratio of 0.5 or less by weight, and a
maximum 5.5 gallons water per sack cement. Handle concrete from the mixer or transport vehicle to the
place of final deposit in a continuous manner, as rapidly as practicable, and without segregation or loss of
ingredients, until the operation is completed. Place concrete in layers not exceeding 2 feet deep. Compact
each layer by mechanical internal or external vibrating equipment. Limit duration of the vibration cycle to the
time necessary to produce satisfactory consolidation without causing objectionable segregation.

Aggregates. Conform to specifications outlined by ASTM C-33 for aggregates other than lightweight
aggregates. Provide aggregate that is free of deleterious substances and graded in a manner as to produce
a homogeneous concrete mix. Accurately weigh all materials at a central batching facility for mixture.

Curing. For the purposes of early re-use of forms, concrete may be heated in the mold, after initial seat has
taken place. Do not exceed a temperature of 71.11°C (160°F) and raise temperature from normal ambient
temperatures at a rate not to exceed 4.44°C (40°F) per hour. Do not remove the cured unit from the forms
until sufficient strength is obtained for the unit to withstand any structural strain that may be subjected during
the form stripping operation. After the stripping of forms further curing by means of water spraying or a
membrane curing compound of a clear or white type, conforming to ASTM C-309 may be used.

Steel Reinforcing. Comply with ASTM A-615 Grade 60 steel, Fy= 60,000 psi. Minimum concrete cover on
re-bar top slab is 1 1/4 inch and 1 1/2 inch on re-bar for walls. Comply latest ACI Standards for bar bending
and placement. Provide all reinforcing steel, including welded wire mesh, of the size and place in location
shown on the plans. Tie all reinforcing sufficiently to withstand displacement during the pouring operation.
Design lifters to handle the imposed weights, and place as shown on the plans or manufacturer's
requirements.

Steel Frames and Covers. Conform to ASTM A-27, Grade 70-36. For structural welded steel, conform to the
requirements of ASTM A-36 with dimensions as specified on the plans.

Cast Iron Ring and Covers. Conform to the requirements of ASTM 48, Class 30. Provide all castings of
uniform quality, free from blowholes, shrinkage, distortion or other defects, smoothed and well cleaned by
shot-blasting. Manufacture true to pattern. Provide component parts that fit together in a satisfactory manner.
Provide round frames and covers s with continuously machined bearing surfaces to prevent rocking and
rattling. Do not exceed tolerances of 1/16 inch per foot and deviation in weight of 5%.

Tapping Sleeves and Pipe Couplings. Furnish labor, materials, equipment and incidentals necessary to
install tapping sleeves and pipe couplings as specified suitable for operation at pressures as specified for the
pipelines in which they will be installed, including test pressures and surge allowances. Furnish shop
drawings a required.

Cast Tapping Sleeves. Provide tapping sleeves of suitable construction and reinforced to provide resistance
to line pressures that are designed for the pipe size and material on which they will be used. Build tapping
sleeves in halves for assembly around the main to be tapped. The branch outlet will have a flanged face for
bolting to the tapping valve with the inside diameter of outlet branch larger than the nominal size to provide
clearance for the full size cutters of the tapping machine. Acceptable manufactures are Mueller Company,
Kennedy Valve Squareseal and M&H.

Type 1. Cast tapping sleeve allows water to circulate between the sleeve and the outside surface of the
pipe. Gaskets of suitable material, designed for use on potable water must form watertight joints along the

38-63 02-15
OoTU



8.2.1.3.2.

8.2.1.3.3.

7016

entire length of the sleeve. Seal circumferential joints at the ends of the run of the sleeves by mechanical
joints, conforming to AWWA C-111 as to dimensions, clearances, and materials, except that gaskets and
glands from mechanical joints must be totally confined or compressed between ridges or grooves extending
continuously for the full length of both halves of the sleeve casting. Locate bolts close to the outside of the
gaskets and spaced so as to exert sufficient pressure to form a watertight joint and withstand stresses
imposed by the intended use.

Type 2. Water is confined to the immediate area of the tap opening. Fit the outlet half of each sleeve with a
continuous gasket of approximately circular cross section, permanently cemented into a groove surrounding
the outlet opening and the back half of each sleeve fitted with elastomeric pads, a metal shoe, or other
device for developing adequate pressure on the gasket to prevent leakage at any pressure within the design
capacity of the pipe.

Protective Coating: Coat all surfaces exposed to flow in accordance with AWWA C-550.

Fabricated Tapping Sleeves. Fabricated tapping sleeves must be rated for a working pressure of 150 psi
and meet the following requirements. Acceptable manufacturers and models are listed:

m Ford FTSC

m JCM 412
®m Romac FTS 420
W Powerseal 3490

Markings: Permanently mark each tapping sleeve to identify the outer diameter size range.
Test Plug: Provide a 3/4" NPT with standard square head.
Nuts and Bolts: Provide high strength, corrosion resistant 18-8 Type 304 Stainless Steel.

4 inch to 12 inch. Provide tapping sleeve body and flange 18-8 Type 304 Stainless Steel or AWWA C111
Carbon Steel with fusion epoxy coating. Provide body, lug, and gasket armor plate in compliance with ASTM
A-240 having all metal surfaces passivated, in accordance with ASTM A-380, after fabrication.
=  Provide gasket with a watertight sealing surface around the full circumference of the pipe formed of
natural or synthetic rubber.
= Weld lugs to the shell and prevent alignment problems by allowing the bolts to pass through. Do
not weld bolts to the sleeve.

16 inch and Larger: Proving tapping sleeves that have a heavy welded steel body in compliance with
ASTM A-36 or ASTM A-285, Grade C.
= Provide natural or synthetic rubber compounded gaskets for water use providing a watertight
sealing surface.
= Construct flanges in accordance with AWWA C-207 Class D and properly recess for aligning the
sleeve and tapping valves.
= Coat steel tapping sleeves with 8 mils minimum thickness epoxy

Flexible Couplings. Furnish and install couplings where shown on the plans, specified, or in locations as
approved. Use ductile iron flexible couplings and Type 316 Stainless Steel nuts and bolts when installed
underground. When flexible couplings are used as expansion joints, separate the pipe ends to allow for
expansion. Where indicated on the plans or required by field conditions, flexible couplings must be suitable
for connecting pipes having different outside diameters. Restrain flanged coupling adapters with tie rods.

Protective Coating: Coat entire coupling assembly with a 20 mil coating of T.C. Mastic as manufactured by
Tape Coat Company, Bitumastic No. 50 as manufactured by Koppers Company, or approved equal.
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Ductile Iron Pipe. Flexible Joint Couplings will be Dresser Style 38, Rockwell Style 411, or equal. Flanged
coupling adapters for ductile iron pipe will be Dresser Type 127, Rockwell International 112, Baker Series
600, or equal.

Steel Pipe. Flexible couplings will be Dresser Style 38, Rockwell International 411, or equal, except where
other styles are required for special conditions.

Provide neoprene rubber or equal gaskets.

Installation. Install tapping sleeves in accordance with the manufacturer's recommendations. Construct disc
and seat ring in a manner that the inside diameter of the ring is at least 3/16 inch larger than nominal size of
valve. Block tapping sleeve and valve assembly blocked as indicated.

Construction.

General. Furnish and install service taps for 3/4 inch to 2 inch services with service saddle. Direct taps, i.e.
without the saddle, are not allowed. For 3 inch and 4 inch services, construct taps using 4 inch tapping
sleeve and valve. Insulate copper service pipe attached to metallic water mains at the corporation stop with

a dielectric insulator in accordance with Utility Standards for Excavating, Backfilling, and Compacting.

Do not install multiple tapping, two or more taps on a length of pipe, on a common line parallel to the
longitudinal axis of the pipe and no closer than 18 inches on the longitudinal axis of the pipe.

Splices are not allowed in any portion of the service pipe run between the main line connection and the meter
assembly. Connect all services to new main by means of wet-tapping. Dry or direct taps are not allowed.

Perform meter installations larger than 1-inch with a bypass meter connection as listed:

® 11/2inch and 2 inch meters 1-inch bypass
m 3inchand 4 inch meters 2-inch bypass
B 6 inchand 8 inch meters 3-inch bypass

Existing Services. Where existing water services are indicated on the plans to be replaced, relocated, or
reconnected to new water lines, make prior arrangements with each water customer as to the time and
length of shutdown necessary. Notify the customer 24 hours before any connections are made. A maximum
shut-off time of four (4) hours will be allowed for making connections, after which time supply the customer
with potable water from an approved source at no additional cost to Department.

Metallic Tracer Tape. For 3-inch services and larger (i.e. PVC), provide a minimum width of 6 inches or twice
the line diameter. Do not exceed a burial depth of 36 inches below final grade or be at an elevation of less
than 12 inches above the utility line. Follow tape manufacturer's recommended burial depths.

Meter Box Installation. Install in accordance with these specifications and Utility Standard Details to grade
matching top of curb.

Do not install under sidewalks, driveways, or proposed above-ground structures. Where no curbing exists,
install boxes in accessible locations beyond limits of street surfacing, walks, and driveways.

Install standard meter boxes for their respective meter size according to Table 13.

Table 13.
Standard Meter Boxes
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METER SIZE BOXTYPE | CONSTRUCTION DIMENSIONS W x H
3/4inch Type A Single Unit 19.25inch O.D. x 17 inch
1inch Type B Single Unit 26 inch O.D. x 17 inch
11/2 inch to 2 inch Type C Single Unit 50 inch sq. x 24 inch
3inch and larger Type D Modular 7 ft.-8 inch sq. x 4 ft.-6 inch

Where it is necessary to install Type A or B boxes for 3/4 inch or 1 inch meters under roadways or traffic
bearing surfaces, encase boxes in 12 inches concrete 3,000 psi minimum.

Testing and Flushing Procedures. Pressure test all services for leakage by opening the corporation or
service valve at the main service connection point, maintaining the meter angle valve closed, and visually
observing all connections and piping for leaks. If no leaks are observed, then flush service line as follows.
The angle valve is opened to “full” and then the corporation valve is slowly opened to full capacity. Water is
allowed to flow until piping has been thoroughly flushed. Then the angle valve is slowly closed to prevent
water hammer or shock pressure, which might rupture the main or adjacent water service connections. If no
customer piping is currently connected to the meter outlet connection, use a fitted plug at the end of this
connection to prevent the entrance of dirt or muddy water.

Measurement.

Water Service Replace and Reconnect. This ltem will be measured in place by each water service
replaced and reconnected for the size and type indicated.

New Water Service Installation. This Item will be measured in place by each new service installed for the
size and type indicated.

Meter Boxes. This Item will not be measured for individual payment and is subsidiary to the water
connection items.

Payment.

Water Service Replace and Re-connect. The work performed and the materials furnished in accordance
with this ltem and measured as provided under “Measurement” will be paid for at the unit price bid for “Water
Service Replace & Reconnect” of the size and type specified. This price is full compensation for furnishing
all required materials, including all costs associated with: furnishing labor, new materials, equipment, and
incidentals to replace and reconnect existing water services of the specific size and type (water service or fire
line); complete restoration to its original condition, any disturbed areas associated with the replacement and
reconnection of existing water services; coordination; and all appurtenances defined herein to include, but
not limited to the following items: concrete meter boxes, all fittings and valves in accordance with EPWU
requirements and as indicated on the plans.

New Water Service Installation. The work performed and the materials furnished in accordance with this
Item and measured as provided under “Measurement” will be paid for at the unit price bid for “New Water
Service Installation” of the size and type specified. This price is full compensation for furnishing all required
materials, including all costs associated with: furnishing labor, new materials, equipment, and incidentals to
install new water services of the specific size and type (water service or fire line); complete restoration to its
original condition, any disturbed area associated with the installation of new water services; coordination; and
all appurtenances defined herein to include, but not limited to the following items: concrete meter boxes and
vaults, all fittings and valves in accordance with EPWU requirements and as indicated on the plans.

Meter Boxes. The work performed and materials furnished in accordance with this ltem and measured as
provided under “Measurement” are subsidiary to the “Water Service Replace & Reconnect” or “New Water
Service Installation” bid items.
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9.1.

9.2.

9.2.1.

9.2.2.

FIRE HYDRANTS

Description. Furnish labor, materials, equipment and incidentals to install fire hydrants as shown on the
plans in accordance with Utility requirements and typical fire hydrant installation.

Materials.

Submittals.  Submittals include certified drawing showing dimensions and construction details and
certification from manufacturers that the products comply with appropriate AWWA Standards and this
Specification. Submit catalog data illustrating equipment to be furnished and a schedule of parts and
materials. Provide manufacturer guarantee that friction loss meet the requirements of AWWA C-502.

Standards. Comply with requirements of AWWA C-502, Dry-Barrel Fire Hydrants, and AWWA C-550,
Protective Epoxy Interior Coatings for Valves and Hydrants.

Manufactured Products.
General. Provide dry-barrel compression type fir hydrants, with the main valve opening against the pressure,
in accordance with AWWA C-502. Design hydrant for a minimum working pressure of 150 psi and tested at

300 psi hydrostatic pressure.

Provide hydrant with permanent markings identifying name of manufacturer, size of main valve opening and
year of manufacture that are easily located and legible after the hydrant has been installed.

Construct hydrant so that the standpipe may be rotated to eight (8) different positions.

Provide center of the lowest nozzle a minimum ground clearance of 15 inches. Supply with extension
sections in multiples of 6 inches with rod and coupling as required to increase barrel length.

The fire hydrant manufacturer must provide local representation and support services, through an
established vendor, within the County of EI Paso. Acceptable manufacturers and models are listed.

m  American Flow Control B84B

m Clow Medallion
m M&H Model 129
| Mueller Centurion

Size. Provide a minimum inside barrel diameter of 7 inches with @ minimum diameter of the main valve
opening of 5 inches.

Traffic Type. Design the barrel and operating mechanism that the main valve will remain closed and
reasonably tight against leakage in the event of an accident, damage, or breaking of the hydrant above or
near the grade level.

Provide manufacturer guarantee that the hydrant valve stem will not be bent when the hydrant is damaged or
broken at or near ground level. Provide a safety breaking flange or thimble. Make provisions in the design of
the stem to disconnect the stem from the hydrant parts above the standpipe break point in the event of a
traffic accident.

If breakable couplings are used, design the barrel safety flange and stem safety collar to break before any
other hydrant part in the event of an accident. Design coupling so that no part of the coupling will drop into
the hydrant barrel in the event of an accident.

Corrosion Resistant Valve: Include a Davidson Anti-Terrorism Corrosion Resistant Valve Kit (DATV)
designed to protect against accidental backflow and intentional contamination of drinking water via the
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hydrant. The DATV must be a stealth check valve located internal to the upper barrel of the hydrant and

consisting of four main parts.

B Asleeve-insert valve seat, made of E-coated or fusion-bonded epoxy steel. Provide a machined slot to
the top of the valve seat to accommodate an EPDM quad ring that will provide an impenetrable seal
between the seat and the valve and separates the valve from the insert to prevent the chance of
galvanic corrosion. The sleeve will have a plug in the drain hole located at the bottom of the sleeve.

m A valve made of brass with machined slots to accommodate a Viton O-ring between the valve and the
upper stem.

B A 304 stainless steel machined upper stem to replace the original upper stem. Attach the brass valve to
the upper stem in such a manner as to provide free vertical movement along the shaft and be sealed
and separated from the stem by a Viton o-ring that prevents contact between dissimilar metals to
eliminate the chance of galvanic corrosion.

B A 302 stainless steel spring that fits around the upper stem and is of adequate compression strength
and length such that sufficient pressure is placed on the valve to provide an impenetrable seal when the
hydrant is not in use and yet allows water to flow freely when the hydrant is flowed.

Provide a technician certified by the DATV manufacturer to install the DATV. The DATV manufacturer or
authorized representative must provide both initial and ongoing refresher training, free of charge to
governmental entities utilizing their product. Install DATV in a manner that does not alter the standard
warranty offered by the hydrant manufacturer, except that such warranty will not cover the DATV itself

The DATV must be shop-installed by the hydrant distributor and be delivered to the project site ready for
installation. The hydrant distributor will order the hydrants without the hydrant parts that are to be replaced
by the DATV. Provide DATV with a minimum 10 year warranty against defects in workmanship and
materials that also guarantees that its installation inside the hydrant will not cause failure of any of the
original fire hydrant parts while the hydrant is under warranty, provided that: (a) the hydrant and DATV are
installed and maintained in accordance with the corresponding manufacturers’ recommendations; (b) the
installer of the DATV was certified for such installation by the DATV manufacturer; and (c) that analysis of the
failure clearly establishes that installation of the DATV as the primary cause of the failure.

Ensure that the DATV does not interfere with the breakaway functionality of the fire hydrant.

Drain Outlet. Provide upper valve plate, seat ring and drain ring or shoe bushing in bronze, to form an all
bronze drain way and drains the hydrant properly by opening as soon as the main valve is closed.

Inlet Connections. Provide mechanical joint, with accessories, gland, bolts, gaskets, and a 6 inch diameter
inlet connection. Provide synthetic rubber main valve facing against seats. Equip top of the stem or bonnet
with O-ring seal. Provide oil or grease lubricated hydrant.

Outlet and Pumper Nozzles. Provide two hose outlets with two 1/2 inch nozzles with National Standard hose
coupling screw threads. Provide outlet nozzles of the caulked type or mechanically connected into the barrel
with an O-ring seal and a non-corrosive locking pin to lock the nozzle to the barrel.

Provide pumper Nozzle with an inner diameter of 4 inches with threads conforming to the City of El Paso
Standards.

Provide nozzle caps with one, 1 inch square nut, gaskets and non-kinking chains. Provide operating nut and
nozzle cap nuts that have one, 1 inch square at the base and tapered to 7/8 inch square at the end and not
less than 1 inch deep. Provide nozzle caps with rubber gaskets.

Hydrant Operator. Provide operator that is 1 inch square at the base and tapered to 7/8 inch at the end and
not less than 1 inch deep. Attachment of the operator nut must not, in any way, hinder operating the hydrant
with the wrench and must open by turning left (counterclockwise). Design hydrants with O-ring seals to
prevent water from damaging the operating threads.
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Tamper Proof Cover. Equip hydrant with a tamper proof cover, minimum inside diameter of 2 1/4 inches,
with drainage holes, that deters unauthorized operation of the hydrant and provides adequate wrench
clearance. The height of the cover ranges from 2 1/4 inches to 2 1/2 inches, measured from the base at the
bonnet to the top of the collar.

Painting. Prime coat barrels above ground with two coats of aluminum colored paint as approved by EPWU.

Protective Coating. Epoxy coat all interior ferrous surfaces of shoe exposed to flow to a minimum dry
thickness of 4 mils. Factory- apply epoxy coating by an electrostatic or thermosetting process in accordance
with manufacturer’s printed instructions. Epoxy materials must be 100 percent powder epoxy or liquid epoxy
conforming to AWWA C-550 and to the current requirements of the Food and Drug Administration and the
EPA for potable water.

Construction. Install hydrants at locations shown on the plans or in approved standard locations. Touch up
paint damaged during installation. Disinfect hydrants with the connecting pipe in accordance with Article 10,
“Cleaning, Disinfection and Testing of Water System” in this Specification. Ensure installed hydrants are left
in good working order with control valve open.

Measurement.

Fire Hydrant (Relocate & Reconnect). This ltem will be measured in place by each fire hydrant
reconnected to the new or existing water main.

Fire Hydrant (New). This Item will be measured in place by each new fire hydrant connected to the new
water main.

Fire Hydrant (Remove and Salvage). This Item will be measured in place by each fire hydrant removed
and salvaged.

Payment.

Fire Hydrant (Relocate & Reconnect). The work performed and the materials furnished in accordance with
this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Fire
Hydrant (Reconnect Only)” as specified. This price is full compensation for furnishing all required materials,
including new piping from the new or existing water main to the fire hydrant, new gate valve with bonnet box,
concrete thrust blocking or mechanical joint restraints, Davidson Anti-Terrorism Corrosion Resistant Valve Kit
(DATV), new spool extensions as needed, new fittings and appurtenances for a complete installation as
shown in plans.

Fire Hydrant (New). The work performed and the materials furnished in accordance with this Item and
measured as provided under “Measurement” will be paid for at the unit price bid for “Fire Hydrant (New)” as
specified. This price is full compensation for furnishing all required materials, installation of new fire hydrant,
Davidson Anti-Terrorism Corrosion Resistant Valve Kit (DATV), spool extensions as needed, mechanical
joint tee at the main, gate valve with bonnet box and lid, all PVC C900 pipe from the main to the fire hydrant,
thrust blocking or mechanical joint restrainers and all fittings and appurtenances for a complete installation as
shown in the plans.

Fire Hydrant (Remove and Salvage). The work performed and the materials furnished in accordance with
this Item and measured as provided under “Measurement” will be paid for at the unit price bid for “Fire
Hydrant (Remove and Salvage)” as specified. This price is full compensation for furnishing all required labor,
materials, equipment, and incidentals to remove and salvage existing fire hydrants as indicated on the plans
in accordance with EPWU's requirements.

10.

10.1.

CLEANING, DISINFECTION, AND TESTING OF WATER SYSTEM

Description. Perform disinfection and testing of all water mains and related appurtenances.
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Materials.

Standards. Comply with applicable requirements of AWWA B-300 “Standard for Hypochlorites”, AWWA B-
301,“Standard for Liquid Chlorine” and AWWA C-651,"Standard for Disinfecting Water Mains”.

Water. Provide water required for filling, flushing and testing the line at such points along the pipeline as
water is available from the existing distribution or supply systems (See "Water for Construction” in Project
General Notes). Do not waste water. Such action may require appropriate charges. Provide water, by tank
truck or other means, to the points necessary to produce specified test pressure. Coordinate disposal of
water with Engineer and EI Paso Water Utilities Operations Division. Do not dispose water onto the streets
as that will be considered “wasting of water”, unless otherwise approved.

Chlorinating Material. Provide either liquid chlorine conforming to AWWA B-301 or hypochlorite conforming
to AWWA B-300.

Construction.

General. After completion of all pipe line section, use the following procedure to clean, sterilize and pressure
test the pipeline. Fill the pipeline and flush until all evidence of dirt or debris has been washed from the
pipeline, then refill line, if necessary, introducing the chlorinating material. Perform pressure and leakage
test at each valved section. After all sections have been approved, clean all valves and leave line full of
sterilizing water.

Quality Assurance. Exercise special care to keep the interior of the pipe clean during storing, handling, and
laying operations in order to reduce the need for flushing to an absolute minimum. In addition, tightly cover all
open ends whenever unattended to prevent small animals and dirt from entering the pipeline after it is in
place.

Sterilization. Before acceptance for operation, sterilize each unit of completed water system as specified
below or as prescribed by AWWA Standard C-651. (As per C-651, collect two consecutive sets of
acceptable samples taken at least 24 hours apart from the new main.)

m Thoroughly flush with water the unit to be sterilized until all entrained dirt and mud have been removed
before introducing the chlorinating material.

m Provide all chlorination material for sterilization and introduce the chlorinating material into the water line
in an approved manner at a dosage of not less than 50 parts per million.

B Retain treated water in the pipe at least 25 hours to destroy all nonspore-forming bacteria except where
a shorter period is approved. Retention time should produce not less than 10 ppm of chlorine at the
extreme end of the line at the end of the retention period.

m Open and close all valves on the lines being sterilized several times during the contact period.

Hydrostatic Pressure and Leakage Testing.  Furnish meter, pressure gauges, pump, small piping and hose
connections, and all labor necessary for conducting hydrostatic pressure and leakage tests. Check all valves
and hydrants for proper operation and pressure. Subject the pipe system to a hydrostatic pressure and
leakage test after completion of each valved section and following the filling and disinfection of the section.

After the section of pipeline has been filled, pump water into the section and raise the pressure to 150 psi.
Maintain this test pressure for a period of at least two (2) hours. Deliver water required to maintain this
pressure through the meter. The amount of water through the meter during the two-hour test period will be
the total leakage. Should this leakage exceed the allowable amount, make repairs as may be required until
the actual leakage, as determined by succeeding tests, is no greater than the allowable as determined by the
following formula:

L=SxDx(P"2) /133,200 except that L = 0 in above ground systems and otherwise
L =Allowable Leakage in gallons/hour
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S =Length of pipe tested in feet

D =Nominal diameter of pipe in inches

P =Average test pressure during the test, in pounds per square inch, gage; determined by
computing the weighted average of actual pressures on various portions of the section

After all sections of the pipeline have been tested, as described above, close all valves and leave line filled
with the water used for disinfection and testing.

Measurement and Payment. The work performed and the materials furnished in accordance with this
Article will not be measured or paid for individually as it is considered subsidiary to the various water main
and related appurtenances bid items.

1.

11.1.

11.2.

11.2.1.

SANITARY SEWER FACILITIES

Description. Furnish all labor, materials, equipment and incidentals required and install sanitary sewer
systems and adjustments as shown on the plans and as specified.

Verification of Utilities. The data furnished in the plans regarding the size and location of utility lines has
been obtained from field surveys and the various utility companies. Verify the location of all utilities prior to
commencing sewer construction. Perform all work within public right-of-way. Do not extend into or encroach
upon private property including basements, residences, and places of business.

Coordination with El Paso Water Utilities (EPWU). Coordination with EPWU is required for sewer line tie-ins
and bypassing, where indicated in the specifications and on the plans, and for CCTV video-inspection of new
sewer lines. EPWU will perform video-inspection of all new sewer lines to determine acceptance. Notify
EPWU through Engineer, a minimum of 48 hours in advance of any scheduled inspection; and provide a
staging area that is free and accessible for TV camera activities.

Water Main Crossing. Where gravity or force main sewers are constructed in the vicinity of water mains,
ensure that the most current requirements of the Texas Commission on Environmental Quality (TCEQ) are
met.

Materials.

Polyvinyl Chloride (PVC) Flexible Pipe. These standard specifications designate the requirements for
furnishing and installing PVC gravity pipe for sanitary sewage, with a standard dimension ratio (SDR) as
shown in the plans and/or specified herein. Furnish all materials, equipment, tools, labor, superintendence,
and incidentals required for the complete construction of the work designated.

Quality Assurance. Code all PVC pipe to provide positive identification and prevent accidental damage to or
interruption of the sanitary sewer facilities. Only provide pipe manufactured in the United States of America.
Provide new materials including all pipe, fittings, and accessories. Perform manufacturer's physical and
chemical tests according to the ASTM standard applicable to the respective PVC pipe type and diameter
herein specified, in order to demonstrate pipe quality.

Submittals. Submit documentation on pipe products, fittings, and related materials as may be required by
the contract documents or the Engineer. Review all submittals prior to submission. Submit in a timely
manner so as not to delay the project. Allow sufficient time for Engineer's review and resubmission, if
necessary. Include certifications from manufacturer that the product complies with appropriate ASTM
standards.

Standards. Comply with applicable following requirements;

m ASTMD-1784 Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated
Poly (Vinyl Chloride) (CPVC) Compounds

m ASTM D-2321 Specification for Underground Installation of Flexible Thermoplastic Sewer Pipe
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m ASTMD-3034 Specification for Type PSM Poly (Vinyl Chloride) (PVC) Large Diameter Plastic
Gravity Sewer Pipe and Fittings

m ASTMD-3212 Joints for Drain and Sewer Pipes Using Flexible Elastomeric Seals

m ASTMF-477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe

m ASTMF-679 Specification for Poly (Vinyl Chloride) (PVC) Large Diameter Plastic Gravity
Sewer Pipe and Fittings

m ASTMF-789 Specification for Type PS-46 Poly (Vinyl Chloride) (PVC) Plastic Gravity Flow
Sewer Pipe and Fittings

m ASTMF-794 Specification for Poly (Vinyl Chloride) (PVC) Large Diameter Ribbed Gravity

Sewer Pipe and Fittings Based on Controlled Inside Diameter

Delivery and Storage. Inspect pipe, fittings, and accessories upon delivery and during progress of the work.
Any material found defective will be rejected. Remove rejected material promptly from site.

Replace, at no additional cost to Department, any material found to be defective in manufacture or damaged.

Unload at point of delivery all pipe, fittings, and other accessories, haul to and distribute at the work site. In
loading and unloading, lit materials by hoists or rolled on skidways so as to avoid shock or damage. Do not
incorporate materials that have been dropped into the work. Do not skid or roll pipe handled on skidways
against pipe already on the ground.

Do not store PVC pipe outside exposed to prolonged periods of sunlight. Any discoloration of pipe due to
such exposure is an indication of reduced pipe impact strength, and will be sufficient cause for rejection of
the pipe. Remove rejected all pipe from the job site.

Pipe Schedule. PVC pipe will be designated as gravity sewer conduit and must meet the requirements
shown on Table 14.

Table 14.
Gravity Sewer Conduit Dimensions

Pipe | ASTM Standard . Minimum | Standard
Size Material | WallType | gyittness | Length
8" D-3034 PVC Solid SDR-35 46 psi 20'
1523 F-789 PVC Soid T1-wal | 46PS 20
F-679 PVC Solid T1-Wall 46 psi 20
18" F-789 PVC Solid T1-Wall 46 psi 20
F-794 Large Dia PVC | Profile Open 46 psi 13'
" F-679 PVC Solid T1-Wall 46 psi 20
21 Profile Open
27 F-794 Large Dia PVC or Closed 46 psi 13
30"- . Profile Open . .
3" F-794 Large Dia PVC or Closed 46 psi 13
3690"- F-794 Large Dia PVC | Profile Closed 46 psi 13'

Joints. Provide push-on, bell and spigot type joints with elastomeric seals that conform to the requirements
of ASTM D-3212. Provide factory installed gaskets that are chemically bonded to the bell end of the pipe
with gasket material that conforms to the requirements of ASTM F-477.

Pipe Materials. Provide pipe and fittings made from polyvinyl chloride compounds that comply with the
requirements for minimum cell classification defined by ASTM D-1784. Provide PVC fittings, service risers,
and laterals with a SDR 35 rating.
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Pipe Trenching, Installation and Backfill. Except as noted, Pipe Trenching, Installation and Backfill of PVC
gravity sewer pipe will be in accordance with ASTM D-2321 and Article 6 of this specification.

m Trench Width: Refer to Article 6.3.2.1 for FLEXIBLE PIPE

m Pipe Installation: Following the preparation of the trench bottom and trench bracing installed where
required, proceed up grade with spigot ends pointing down grade. Lay pipe true to lines and grades as
shown on plans. Grade may be established by laser beam, or batter boards (not exceeding 50 foot
intervals), and string line may be used with each pipe set to grade, from the string line, with a grade rod
equipped with a "shoe" designed to fit into the flow line of the pipe

Testing. Inspect PVC and test for leakage and deflection in accordance with Article 11.3.3.

Ductile Iron Pipe (DIP). These standard specifications designate the requirements for furnishing and
installing DIP for sanitary sewage. Furnish all materials, equipment, tools, labor, superintendence, and
incidentals required for the complete construction of the work designated.

Quality Assurance. Manufacturer must have a minimum of ten years successful experience in designing and
manufacturing DIP, pipe joints of similar design, pipe diameter, and pressure class of the type specified. The
entire pipeline will be the product of one manufacturer. Pipe must conform to American National Standards
Institute/National Sanitation Foundation (ANSI/NSF) Standard 61 “Drinking Water System Components -
Health Effects” and be certified by and organization accredited by ANSI. Such compliance will be evidenced
by an affidavit from the manufacturer or vendor. If the pipe does not presently conform to this standard,
information from the manufacturer regarding action being taken to comply with this standard must be
submitted.

Submittal. Submit documentation on pipe products, fittings, and related materials as required by the plans or
Engineer. Review all submittals prior to submission. Submit in a timely manner so as not to delay the
project. Allow sufficient time for Engineer's review and resubmission, if necessary. Include certifications
from manufacturer that the DIP complies with appropriate AWWA Standards and ANSI/NSF Standard 61.
Provide by an affidavit from the manufacturer or vendor as evidence of compliance. If the pipe does not
presently conform to this standard, information from the manufacturer regarding action being taken to comply
with this standard must be submitted. If requested, provide copies of results of factory hydrostatic tests.

Standards. Comply with applicable requirements of the following items listed below:

m ASTM A-746 Specification for Ductile Iron Gravity Sewer Pipe

m AWWA C-104 Standard for Cement Mortar Lining for Ductile Iron Pipe and Fittings
m AWWAC-105 Standard for Polyethylene Encasement for Ductile Iron Piping

m AWWAC-110 Standard for Ductile Iron and Gray Iron Fittings

m AWWAC-111 Standard for Rubber Gasket Joints for Ductile Iron Pipe and Fittings
m AWWA C-150 Standard for Thickness Design of Ductile Iron Pipe

m AWWA C-151 Standard for Ductile Iron Pipe

Pipe Materials. Manufacture DIP in accordance with AWWA C-151 and conform to ASTM Specification A-
746 with physical properties of Grade 60-40-18 with a minimum pressure class rating of 150 psi, unless
otherwise specified. Design pipe for five (5) feet of cover or for the depths shown on the plans, whichever is
greater. Provide a standard joint length of 18 or 20 feet and the inside diameter will be industry standard.
Replace any material found to be damaged or defective in manufacture at Contractor's expense.

Joints. Provide push-on standard joints for DIP manufactured in accordance with AWWA C-111, AWWA C-
151. Where indicated on the plans, joints will be mechanical or flanged. Flanged joints will have pressure
ratings equal to or greater than adjacent pipe. Flange pattern will match pattern of valve, fitting, or
appurtenance to be attached.

Fittings. Provide DIP in accordance with AWWA C-110 and Article 7 of this Specification. Fittings will be

rated for a minimum working pressure of 250 psi, unless otherwise specified. Factory welded outlets,
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minimum pressure rating 250 psi, may be used in lieu of tee fittings for 18 inch and larger tee fittings. Do not
use factory welded outlets near sources of vibration, such as pump stations or roads, unless specifically
noted on the plans.

Exterior Coating. Provide a standard asphaltic coating in accordance with AWWA C-151, unless otherwise
specified. The finished coating will be continuous, and smooth and strongly adherent to the pipe.

For DIP sizes 30 inches and smaller, use a 30 mils minimum thickness polyethylene wrap applied wrap in
accordance with AWWA C-105/A21.5.

Tape coat DIP 36 inches and larger. The exterior of the pipe must have a prefabricated cold-applied tape
coating system conforming to the requirements of ANSI/AWWA C-214, except as noted herein. Blast clean
the surface to achieve a surface preparation at least equal to that specified in SSPC SP6. The blast profile
must have an anchor pattern as specified by the tape manufacturer. Hold the coating back from the end of
the pipe the minimum distance recommended by the pipe manufacturer for the type of joint used. Taper the
tape wrap cut back. Provide a nominal thickness of 80 mils.

Interior Lining. DIP Pipe and fittings will have an epoxy lining in accordance with ASTM D714. Provide
epoxy lining appropriate for wastewater pipe application with a minimum lining thickness of 40 mils.

Provisions for Thrust. Where indicated and where required for thrust restraint, joints must be restrained.
Restrained joints will be mechanically interlocking joints. Provide restrained joints such as U.S. Pipe "TR
Flex", American Cast Iron Pipe "Flex Ring", or Clow Corporation "Super-Lock" that are capable of sustaining
the specified design pressure. If thrust cannot be accommodated using restrained joints, such as bends
adjacent to casing pipe, use approved thrust restraint devices.

Use thrust restraint devices to resist thrust at bends, tees, plugs, or other fittings. Do not use concrete thrust
blocks unless approved by the Engineer. Acceptable thrust restraint devices are those as manufactured by
EBAA Iron, Ford Uni-Flange, or approved equal.

NOTE: At connection of new sewer force main to existing main, use both concrete thrust blocking and thrust
restraint devices as per Article 4.2.5 of this specification.

Use restrained joints for a sufficient distance from each bend, tee, plug, or other fitting to resist thrust which
will be developed at the design pressure of the pipe. For the purposes of thrust restraint, design pressure
will be 1.5 times the design working pressure class indicated. Pipe manufacturer will determine length of
pipe with restrained joints to resist thrust forces in accordance with the Handbook of Ductile Iron Pipe. Use
the following parameters:

W Laying condition equal to AWWA C-600 Type 5 soil

m  Safety factor of 1.8

m Unit bearing resistance equal to zero

m  Factor for polyethylene encasement as recommended by DIPRA, if required.

Pipe Trenching, Installation, and Backfill. Except as noted, perform pipe trenching, installation, and backfill
for DIP in accordance with AWWA C-600 and Article 6 of this Specification.

General. Repair any damage to polyethylene wrap according to AWWA C-105. Keep pipe clean during
installation. Provide two coats of Koppers Bitumastic No. 50, or approved equal to exposed ferrous metal
that cannot be protected with field-applied tape coating. Install pipe and fittings to line and grade indicated.
In areas where the line and grades indicated cannot be achieved using standard manufactured bends and
fittings, make slight adjustments by deflecting joints according to the limitations of AWWA C-600.

Pipe Zone Embedment. Unless otherwise specified, embed DIP in Class Il material as defined in Article 6.
Native material or imported material meeting or exceeding Class Il requirements may be used. Class |
material may be acceptable only in groundwater conditions if approved.

49-63 02-15
OoTU



11.3.

11.3.1.

7016

Pipe Cutting: When required, machine cut DIP leaving a smooth cut at right angles to the axis of the pipe.
Bevel ends of cut pipe to be used with a push-on joint bell to comply with manufactured spigot end. Do not
damage cement lining.

Corrosion Protection: As a precaution against corrosion, coat all flanges, bolts, nuts and other exposed
metal surfaces underground with Texaco, Koppers, or equal rustproof compound.

Testing. Inspect DIP and test for leakage and deflection in accordance with Section 11.3.3.

Sanitary Sewer System. Furnish labor, materials, equipment and incidentals to install sewer service lines as
indicated on the plans in accordance with EPWU Standards.

Sewer Service Connections.

Materials. Conform to the material requirements of the City of El Paso's Plumbing Code and all amendments
thereto. Fittings, service risers, and laterals are as specified for the material type utilized. Where additional
service connections are required on an existing main line, install an approved service saddle compatible to
the size and type of both the collection line and service lateral. Encase saddles with Class B (2500 psi)
concrete where PVC saddles with rubber seals and stainless steel bands are used in accordance with EPWU
Standards to protect the steel bands from corrosion and to add stability.

Tees and Riser. Install tee or wye fittings for future house service connections. Use bell-type fittings and
seal on the branch outlet with an approved plug that can be easily removed for service riser or lateral line
installation.

Where ground water is encountered, install the tee and a sufficient service line RISER, thereby raising the
final bell above the ground water level. In deep trenches, extend the RISER to the depth of the intersecting
service line, or to within 6 feet of the surface, whichever is designated in the plans or appropriate for field
conditions.

Install a maximum of four service connections at manholes located at the ends of street cul-de-sacs.
Connect additional services to the main line at a minimum 24 inch spacing.

Service Connections and Laterals. Provide new sewer service laterals and re-connections of all existing
sewer service laterals to new lines installed to replace lines to be abandoned where required on the plans.
Verify location of laterals indicated on the plans and ensure service is not interrupted to homes or other
establishments.

Install wyes, bends, tees, stacks, and other hardware, where required, for service laterals as shown in the
plans or as directed. Unless otherwise specified, provide minimum 4 inch diameter lateral service lines.
Although the maintenance of service laterals is the responsibility of private property owners, including the
portion within public right-of-way, as established by Public Service Board Rules and Regulations, the
Contractor is be responsible for the integrity of the installation or re-connection of all such service lines during
the warranty period.

Use proper specials and fittings to suit the actual conditions for connections between new work and existing
work, where required. When it is necessary to interrupt service to existing facilities in order to make
connection to an existing line, connections may need to be made at some time other than during normal
working hours at no additional cost to Department.

Prior to service line installation, coordinate with EPWU through Engineer to have EPWU personnel curb mark
the locations of proposed service tees. Lay service lines and/or tees that the branch makes an angle of 45°
with the vertical on the side of the main facing the lot to be served.

Install and extend new service lines 6 inches beyond existing or proposed improvements such as pavement,

curb and gutter, sidewalk, etc. unless otherwise specified or shown in the plans. For standard subdivisions
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having curb and gutter for drainage, install new services lines at a minimum slope of 2 percent with a
minimum cover at the terminus of 18 inches. For subdivisions with flat terrain and on-site ponding (no curb
and gutter), provide a minimum cover of 3 1/2 feet, unless otherwise directed.

Uniformly support service pipe on bedding having a density of not less than 90% of maximum density per
ASTM D-1557. Carefully place and compact backfill on service lines in accordance with the requirements of
Article 6.3.4. Plug the terminus of the service line with an approved universal end cap compatible with the
pipe size and material.

Utilize a qualified licensed plumber who is bonded and approved by the El Paso City Public Inspection
Department to install service risers and lateral extensions. Provide evidence that plumber is licensed and
insured in accordance with City of El Paso requirements.

Location Marking and Recording. Maintain as-built records of the horizontal and vertical location of installed
sewer service lines. In unpaved areas without curb, mark the plugged ends of risers or laterals using a 1" by
2" by 24" wooden stake set vertically at the plugged terminus, and a sufficient length of plastic metallic
marking tape extended vertically from the terminus to within 6 inches of ground surface. An electronic
marker disk may be used in lieu of metallic tape. EPWU personnel will mark locations of the installed service
line or riser ends by chipping an arrowhead mark on top of the curb directly over the service plug.

Manhole Structures. Furnish all labor, materials, equipment and incidentals necessary to provide all

manholes as required. Provide manholes for the various sized lines as listed.

m Standard Type "A" 48 inch inside diameter

m Standard Type "B" 72inch inside diameter

® Drop Manhole constructed at the designated locations and in accordance with Utility Standard Details,
and as otherwise indicated in the project plans.

m Construct pre-cast concrete sections as specified herein

Quality Assurance. Provide manholes free of visible leakage and test each structure for leaks. Repair all
leaks in @ manner subject to Engineer's approval.

Submittals. Provide complete manufacturer's shop drawings on the manhole section(s), to include the joints,
for approval. Revise shop drawings that do not meet specifications and re-submit approval. Include
manufacturer's specification data and recommendations on the liters and joint material.  Submit
documentation of compliance with ASTM C-478. Failure to provide either the detailed shop drawings,
specification data and recommendation on lifters and joint material, or the letter certifying that all material
provided meets specification is sufficient grounds to reject material.

Standards. Comply with the following applicable requirements:

m ASTMA-48 Specification for Gray Iron Castings

m ASTM A-82 Specification for Steel Wire, Plain, for Concrete Reinforcement

m ASTMA-185 Specification for Steel Welded Wire, Fabric, Plain, for Concrete Reinforcement

m ASTMA-615 Specification for Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement

m ASTMC-32 Specification for Sewer and Manhole Brick (Made from Clay or Shale)

m ASTMC-33 Specification for Concrete Aggregates

m ASTM C-144 Specification for Aggregate for Masonry Mortar

m ASTM C-150 Specification for Portland Cement

m ASTM C-309 Specification for Liquid Membrane-Forming Compounds for Curing Concrete

m ASTM C-478 Specification for Pre-cast Reinforced Concrete Manhole Sections

m ASTM C-923 Specification for Resilient Connectors Between Reinforced Concrete Manhole

Structures and Pipe
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m ASTM D-1557 Test Methods for Moisture-Density Relations of Soils and Soil Aggregate
Mixtures Using 10-Ib (4.54-kg) Rammer and 18-in (457-mm) Drop

Manhole Structure Materials.

Frame and Cover: Provide manhole frame and cover of cast iron of the weight, dimensions, and pattern
indicated by the EPWU Standard Details. Provide casting made from superior quality, gray cast iron
conforming to the requirements of ASTM A-48 with no holes in the cover, but edge notches for embedded
rings used for lifting. Imprint "SEWER" or a suitable designation on the cover. Machine mating surfaces to
assure a snug fit of the cover and frame.

Manhole Rings. Provide manhole rings used for a maximum 2 foot final grade in conformance to the
applicable requirements of ASTM Specifications C-32, Grade MS.

Cement. Provide Portland Cement conforming to ASTM Specifications C-150, Type V.
Mortar Sand. Provide mortar sand conforming to ASTM Specifications C-144.

Concrete Aggregates. Provide concrete aggregates conforming to ASTM Specifications C-33 except that the
requirement for gradation will not apply to concrete manhole conical and riser sections.

Steel Reinforcement. Provide billet-steel bars conforming to ASTM Specifications A-615 and welded steel
wire fabric conforming to ASTM Specifications A-82 or to ASTM Specifications A-185.

Water. Provide water that is clean, clear, free from oil, acid or organic matter and injurious amounts of alkali,
salts or other chemicals or deleterious materials.

Mortar. Provide mortar that is composed of 1 part Portland Cement Type V and 3 parts mortar sand mixed in
an approved manner with water to form a workable mixture.

Pre-Cast Concrete Manholes. Design manhole riser and conical section for sewer and water installations in
the diameters specified or shown. Provide all manhole sections with 5 inch wall thickness and tongue and
groove, unless otherwise specified. Rings will be available in various lengths from one foot to four feet.
Design the conical sections to be concentric and adapted to the ring at one end and to El Paso Water Utilities
standard cast iron frame at the other. Provide the base ring with a flat bottom joint. Steps or rungs are not
required. Manufacture manhole section(s) in conformance with ASTM C-478 and any additional
specifications listed here forth.

Concrete. Concrete to have a minimum 28 days compressive strength of 4000 psi. Water cement ratio to be
0.5 or less by weight or not more than 5.5 gallons per sack.

Aggregates.  Conform to specifications outlined by ASTM C-33 except for lightweight aggregate.
Aggregates will be free of deleterious substances causing reactivity with oxidized hydrogen sulfide. Grade
both types of aggregates in order to produce a homogeneous concrete mix. Accurately weight all materials
at a central batching facility for mixing.

Cement. Provide Portland Cement conforming to ASTM C-150, Type V (sulfate resistant) for sewer
applications and sufficient to produce a minimum strength of 4,000 PSI, or other design strengths required.

Placing. Handled all concrete from the mixer or transport vehicle to the place of final deposit in a continuous
manner, as rapidly as practicable, and without segregation or loss of ingredients, until (the approved unit
operation) is completed. Place concrete in layers not to exceed two feet deep. Compact each layer by
mechanical internal or external vibrating equipment. Limit duration of the vibration cycle to the time
necessary to produce satisfactory consolidation without causing objectionable segregation.
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Quality Assurance. The Engineer reserves the right to inspect the manufacturing process at any time to
make tests on materials used, and to have cores cut out of the completed manholes for compressive
strength testing and placement of reinforcement.

Curing. For purposes of early re-use of forms, the concrete may be heated in the mold after the initial set
has taken place. Do not exceed a temperature of 160° and raise from normal ambient temperature at a rate
not to exceed 40° per hour. Do not remove the cured unit from forms until sufficient strength is obtained for
the unit to withstand any structural strain that may be subjected during the form stripping operation. After the
stripping of forms, further curing by means of water spraying or a membrane curing compound of a clear or
white type, conforming to ASTM C-309-58 may be used.

Steel Reinforcement. Use reinforcing steel as outlined in ASTM C-478 and any additional specifications
herein. Apply the minimum steel area of 0.12 square inches to both risers and cone sections and the
maximum center to center spacing of 6 inches as well. Place reinforcing steel for one line circumferential
reinforcement on the tension side of the wall (the inner half part of the wall with a minimum 1-inch cover) for
two lines circular reinforcement, refer to ASTM C-478. Sufficiently tie all reinforcing to withstand any
displacement during the pouring operation.

Joint Reinforcement. Both tongue and groove will contain a #4 rebar.
Lifters. Design lifters to handle the imposed weights placed per manufacturer's requirements.

Joint Material. Seal all joints using Ram-Nek joint sealer in sufficient quantities by the vendor as part of the
manhole section(s) in sizes per manufacturer's recommendations.

Cast-In-Place Concrete Manholes. In special circumstances, construct cast-in-place concrete manholes as
shown in the plans, and provide the wall thickness not less than 6 inches. Ensure that the concrete is of
good quality and well vibrated and the method of construction materials and type of forms used are approved
by the EPWU.

Manhole Connectors. At manholes, a water-tight resilient connection will be made between the wall and the
pipe by use of an engineering approved manhole waterstop adaptor such as Indiana Seal Manhole Adaptor,
Kor-N-Seal, or approved equal, meeting the requirements of ASTM C-923. The connector must be
compatible to both the type of pipe wall and manhole wall, and be installed in strict accordance with the
recommendations of the connector manufacturer.

Installation. Construct manholes at the location and details shown on the plans or as. After the excavation
has been completed, pour the concrete base or bottom.

The riser work may proceed when the concrete has sufficiently set. Neatly form the invert in the bottom of
the manhole with concrete after the manhole rise has been completed. Construct invert with a true curve of
as large a radius as the size of the manhole will permit and with a smooth trowel finish.

Inspection and Testing. Test all piping as specified herein unless otherwise directed.

Standards. Adhere to the following requirements when inspecting and testing sewer lines and manholes.

m ASTMC-828 Recommended Practice for Low-Pressure Air Test of Vitrified Clay Pipe Lines
(4-12 Inches)

m ASTMC-1103 Standard Practice for Joint Testing of Installed Pre-Cast Concrete Pipe Sewer
Line

m ASTM D-3034 Specification for Type PSM Poly(Vinyl Chloride)(PVC) Sewer Pipe and Fittings

m ASTMF-679 Specification for Poly(Vinyl Chloride)(PVC) Large-Diameter Plastic Gravity
Sewer Pipe and Fittings

m  UNI-BELL-6 Standards and Practices for Low-Pressure Air Testing of Installed Sewer Pipe
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m UNI-BELL-9 Polyvinyl Chloride (PVC) Large Diameter Gravity Sewer Pipe and Fittings
Based on Controlled Inside Diameter (Nominal Pipe Sizes 18-48 Inch)

Manufactured Products. Provide all testing apparatus including pumps, compressors, hoses, gauges and
fittings, mandrels, and other equipment necessary to perform the required tests.

Television Inspection. Prior to placing lines into operation, completed sewer lines will be inspected by
EPWU personnel with a television camera as a condition of final approval of the installation. Thoroughly
clean and flush all lines and notify Engineer that the line is ready for television inspection. Correct any
defects discovered in the pipe or construction methods at no additional cost. EPWU will bear cost of the
initial TV inspection. Any additional inspection(s) required due to failure of the initial inspection is/are the
Contractor's responsibility.

Leakage Testing. To ensure the integrity of the pipe and joints, test all sewer lines installed under these
specifications for leakage using the guidelines established by ASTM C-828 and UNI-BELL B6, and the
methods and procedures here forth described.

General. Provide all testing apparatus including pumps, compressors, hoses, gauges and fittings and other
equipment necessary to perform the required tests. Acceptable equipment can be as manufactured by
Cherne Industries Incorporated or approved equal.

Conduct tests in the presence of the Engineer unless otherwise approved. Notify Engineer 48 hours in
advance of testing. Record test results on standard utility forms provided by EPWU.

Low pressure air testing may be conducted by Contractor or an approved independent testing firm with the
full understanding to all persons conducting an Air Test that an Air Test may be dangerous if conducted
improperly.

Test sewer lines after the "pipe zone" backfilling is completed and prior to construction of finished surfacing.

Where house laterals are included as integral part of the project, perform testing on the main and laterals
after the risers or laterals have been completed and backfilled.

Thoroughly clean pipes prior to conducting leakage tests. Repair pipelines that exceed the allowable
leakage rate and retest at no additional cost to the Department.

Exfiltration Air Testing. A Low Pressure Air Test is the standard method for testing sewer lines. Seal test
pneumatic plugs above ground using a random pipe section pressurized to 5 psig. Plugs should remain
intact without bracing or movement out of the section. Test procedure is as follows:

m Seal off each end of the section of pipe to be tested at a manhole connection. Securely brace test
plugs.

® Introduce air slowly into the test section through the test plug until an internal pressure of 4.0 psi is
reached. Allow internal air temperature to stabilize. Adjust the internal air pressure to 3.5 psi,
disconnect the air supply and begin the test.

B Maintain the test pressure through section without losing more than 1.0 psi for a length of time as
determined by Table 15. Sections losing more than 1.0 psi fail test and must be repaired and re-tested
for acceptance. If the section being tested includes more than one size of pipe, calculate the test time
for each size and add to determine the total test time for the section. .

Table 15.
Total Test Time

Nominal Pipe Size (d) Time (t).
Inches Minutes/100 ft.
4 0.3
6 0.7
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8 1.2
10 1.5
12 1.8
15 2.1
18 24
21 3.0
24 3.6
30 4.8
36 6.0
42 73

Infiltration Test._Infiltration testing of sewer lines under groundwater is mandatory. Perform this test prior to
initiating any service connections and after backfilling. At testing time, maintain the level of the groundwater
over the entire section of the pipe or near its maximum level.

Measure the allowable infiltration for any portion of the sewer system by a weir or current meter placed in the
appropriate manhole and do not exceed 50 gallons per inch of internal pipe diameter per mile per day,
including manholes.

Provide suitable plugs or other facilities in order to measure the amount of infiltration. If infiltration is
excessive, immediately proceed to locate the source of leakage. Once located, seal the source of leakage
by grouting, cementing and rebuilding as required, or by approved methods.

Joint Testing.__ At Engineer's direction, perform individual joint testing of pipe larger than 24 inches in
diameter in accordance with ASTM C-1103 for special conditions not covered by other test methods.

Inspection of Sewer Manholes. Visually inspect manholes installed under groundwater for infiltration leakage
through all joints and the manhole base. Repair all leaks or cracks with an approved hydro-cement grout.

Deflection Testing. As a condition for acceptance of the pipeline, perform a mandrel test (deflection test) to
verify the roundness and proper installation of the flexible pipeline. Within 30 days, but not less than 7 days
after the installation and backfiling of the flexible sewer line, including any service connections, in the
presence of the ENGINEER, test deflection of the pipe with a mandrel (GO-NOGO device).

Mandrel Fabrication. Provide mandrels of high quality fabrication and precision as commercially available by
Cherne Industries Incorporated, or approved equal. Mandrels require Engineer's approval and must be
equipped with proven rings and meet the following requirements:

m Fabricate mandrel outside diameter (gauge dimension):
Mandrel O.D. = Pipeline Base I.D. - (% deflection limit x Pipeline Base 1.D.) in accordance with
ASTM D-3034, F-679, or UNI-BELL-9
m Design mandrel open preventing debris buildup between channels of adjacent fins. Include a minimum
of nine fin sets that are removable from the mandrel core. Assemble gauges of various diameters by
substituting fin sets of appropriate dimension. Provide a length of the minimum radius portion of the
mandrel not less than one-third of the nominal diameter of the pipe being tested.

Execution. Prior to testing, flush pipe and clean. Flow is not permitted in the pipeline throughout the duration
of the deflection test. Manually pull mandrel through the pipeline with a suitable rope or cable that is
connected to an eyebolt at one end of the gauge. Attach a similar rope or cable to the eyebolt at the

opposite end of the mandrel and apply tension to it. This will ensure that the mandrel maintains its correct
position during testing, while providing easy removal of the mandrel should it become lodged in an
excessively deflected pipeline. Winching or other methods of forcing the mandrel through the pipeline is
unacceptable.

For pipeline tested within 30 days of installation, do not exceed a deflection of 5% of the base inside pipe
diameter as established by ASTM Standards D-3034 and F-679 listed in Table 16.
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Table 16.
Deflection Gauge Dimensions: SDR35 OR RSC 160

Nominal Size | Average I.D. Base I.D. % geflectlon
auge
6" 5.893 5.742 5.46
8 7.891 7.665 7.28
10" 9.864 9.563 9.08
12" 11.737 11.361 10.79
15” 14.374 13.898 13.20
18” 17.564 16.976 16.13
21" 20.707 20.004 19.00
24" 23.296 22.480 21.36
27 26.258 25.327 24.06

For pipeline tested beyond 30 days of installation, do not exceed a deflection of 7.5% of the nominal inside
diameter or as established otherwise by the applicable governing body. Adjust mandrel gauge for 7.5% and
seek Engineer approval. Make every effort to test for deflection prior to the 30 day expiration.

Maintain a permanent record of all testing with locations where excessive pipeline deflections occur and
forward to Engineer after completion of testing on each line.

Replace all sections of pipe that deflect more than 5% (or 7.5%). Lay pipelines with acceptable ovality such
that the larger diameter is situated in the vertical direction. All expenses for re-trenching, backfil,
compaction, paving, and related work necessary due to failure to satisfy deflection test requirements are
Contractor's responsibility.

Sewer Line Bypassing and Draining. This section specifies the requirements for temporary bypassing,
draining, flushing and abandonment of sewer lines. Keep excavations free from water during construction.
Do not damage property or create a public nuisance when disposing water. Provide hand pumping
equipment and machinery in good working condition for emergencies and have workers available for its
operation.

Requirements. Provide labor, equipment, materials and supervision to temporarily bypass flow around work
during sewer construction and/or during work associated with sewer construction when necessary. Drain
and flush all sewers to be abandoned with a minimum of twice the sewer's volumes of water. Drain all
sewers lines to be abandoned. Coordinate all work with the Engineer.

Submittals. Twenty-one (21) calendar days prior to commencement of construction activities, the submit for
review and approval drawings and complete design data showing methods and equipment proposed to
utilize in sewer bypassing and draining. Include the following information:

® Drawings indicating the location of temporary sewer plugs and bypass discharge lines
m  Schedule times for bypasses

m Capacities of pumps, prime movers, and standby equipment

m Design calculations proving adequacy of the system and selected equipment

Job Conditions. Existing sewer system map of the project area can be obtained from EPWU and are
available for review at their office — 1154 Hawkins Blvd., El Paso, TX. 79925, during regular business hours.

Protection. Where bypassing or draining of the contents of a line is required, ensure that service for
connecting sewer laterals are not disrupted. Discharge all flow into the nearest downstream manhole and
only after consultation with EPWU operations to coordinate the discharge. Do not surcharge sewers or
interfere with normal operation of related sewer facilities when bypassing and draining of the contents of a
line. Discharging to the ground surface, receiving streams, storm drains, or discharging that result in
groundwater contamination or potential health hazards is not permitted. In the event accidental discharging
is caused by the Contractor's operations, EPWU is immediately entitled to employ others to stop the
discharging without giving written notice to the Contractor.

56-63 02-15
OoTU



11.4.4.

11.4.5.

11.4.6.

114.7.

11.5.

11.6.

1.7.

11.7.1.

7016

Contractor is responsible for penalties imposed on the EPWU as a result of any discharge by the actions of
Contractor's employees or subcontractors including legal fees and other expenses to the EPWU resulting
directly or indirectly from the discharge.

Scheduling. Do not shut down the bypassing systems between shifts, on holidays or weekends, or during
work stoppages without written permission from the ENGINEER. Submit a detailed outage plan and time
schedule for operations when necessary to remove a sewer line or structure from service. Coordinate
schedule with the Engineer and meet the restrictions and conditions specified in this section. In the detailed
plan, describe the method for preventing accidental discharges, the length of time required to complete said
operation, the necessary plan and equipment to be used in order to prevent accidental discharges. Observe
the following restrictions:

m Systems or individual equipment items will be isolated, drained, decommissioned, de-energized, or
depressurized in accordance with the detailed outage plan and schedule.
m Notify Engineer, in writing, at least one week in advance of the planned operation.

Sewer Line Draining. Flush sewers to be abandoned with two pipeline volumes of water and allow to drain
fully prior to abandoning.

Sewer Bypassing. Accomplish sewer bypassing by pumping or diverting the upstream flow around the
proposed work and as directed. Provide temporary pumps, conduits, and other equipment to bypass the
sewer flow.

Furnish the necessary labor, equipment and material, and supervision to set up and operate the pumping
and bypass system. Equip engines with mufflers and/or enclosed to keep the noise level within local
ordinance requirements. Provide pumps and bypass lines of adequate capacity and size to handle the flows.

Unless otherwise directed, bypass flow around proposed work whenever the depth of flow, as measured at
the inlet pipe to the upstream manhole adjacent to proposed work, exceeds the crown elevation of the pipe;
or whenever the equipment operating in the sewer provides an obstruction that restricts flow and causes the
depth of flow to exceed the crown elevation.

Standby Equipment. Maintain on site sufficient equipment and materials to ensure continuous and
successful operation of the bypass and dewatering systems. Maintain standby pumps fueled and operational
at all times. Maintain on site a sufficient number of valves, tees, elbows, connections, tools, sewer plugs,
piping and other parts or system hardware to ensure immediate repair or modification of any part of the
system as necessary.

Damages. Repair, without additional cost to the Department, any damage that may result from negligence,
inadequate or improper installation, maintenance, and operation of bypassing and draining equipment,
including mechanical or electrical failures.

Flowable Backfill. When indicated on the plans, backfill trenches to the elevations shown with stabilized
backfill meeting requirements of ltem 401.

Cutting and Restoring Pavement. Where sewers must be installed in streets or other paved areas, the
work includes saw cutting of the pavement and base to neat lines and prompt replacement of these materials
after sewer excavation and backfill are completed. The replacement materials, as to type and thickness, are
shown on the plans. Any work done or damage to base and/or pavement outside the limits shown on the
plans will not be measured for payment and must be restored at no additional cost to the Department.

Measurement.

Sanitary Sewer Mains (PVC). Longitudinal measurement of sanitary sewers will be made along the
centerline of the sewer by the linear foot of the various sizes of sewers in place, in accordance with these
specifications, complete and approved. The lengths of sewer mains will be measured center of manholes
where the installation involves connection of the sewer into a manhole at each end of the line being
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measured. Where the installation involves a connection to an existing sewer line, the measurement will be
made from the end of the existing sewer line to the center of the manhole on the work being measured.

Sanitary Sewer Mains (DIP). Longitudinal measurement of sanitary sewers will be made along the
centerline of the sewer by the linear foot of the various sizes of sewers in place, in accordance with these
specifications, complete and approved. The lengths of sewer mains will be measured center of manholes
where the installation involves connection of the sewer into a manhole at each end of the line being
measured. Where the installation involves a connection to an existing sewer line, the measurement will be
made from the end of the existing sewer line to the center of the manhole on the work being measured.

Sanitary Sewer Manhole. All sanitary sewer manholes satisfactorily completed in accordance with the
plans and specifications will be measured by each of the various manhole types based on a standard 6 foot
depth.

Sanitary Sewer Manhole (Extra Depth). This measurement will be measured by the linear foot and is the
distance from the top of the frame to the invert of the manhole minus 6 feet.

Adjusting Manhole. Existing manholes remaining in service and required to be adjusted to proposed grade
will be measured by each manhole adjusted.

Remove Existing Manholes. Existing manhole structures to be completely abandoned and removed as
identified in the plans will be measured for each manhole removed.

Sewer Service Re-Connections (Service Laterals). Sewer Service Re-Connections (Service Laterals) will
be measured by each sewer service re-connection of a particular size installed and accepted.

New Sewer Service (Service Laterals). New Sewer Service (Service Laterals) will be measured by each
new sewer service connection of a particular size installed and accepted.

Abandon and Fill Existing Sanitary Sewer Pipe. This Item will be measured by the linear foot of existing
sanitary sewer main that is abandoned in place.

Remove Existing Sanitary Sewer Pipe. This Item will be measured by the linear foot of existing sanitary
sewer main pipe that is removed as identified in the plans.

Flowable Backfill. This Item will be measured by cubic yard as shown under Item 401, “Flowable Backfill".

Cutting and Restoring Pavement. This will be measured by the square yard as shown under Item 400,
“Excavation and Backfill for Structures”.

Payment.

Sanitary Sewer Mains (PVC). The work performed and materials furnished in accordance with this ltem
and measured as provided under "Measurement" herein will be paid for at the unit price bid for "Sanitary
Sewer Pipe (PVC)" of the type and size specified, complete in place.

This price is full compensation for furnishing all required materials and labor; potholing; excavation, including
hand-digging, if needed, embedment and backfill; compaction and compaction testing for utilities, all fittings;
removal and disposal of existing manholes, except where indicated as being covered under a specific bid
item; pipe connections to existing manholes; relocation or replacement of existing water and sewer lines
required for placement of new sewer line; pipe concrete caps; plugs (temporary and/or permanent);
airlvacuum release valves; blow-off valve assemblies; testing; dewatering of groundwater, if needed,;
bypassing and any work related to the bypass including traffic control related to bypasses; removal and
replacement of storm drains; removal and replacement of drainage structures; placing and joining of pipes
and fittings; traffic control required for sewer work outside Project limits; coordination with utility companies,
EPWU, and Engineer; locating and protecting of existing utilities; and for all other items of material, labor,
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equipment, tools and incidentals necessary to complete the work in accordance with the plans and
specifications

Sanitary Sewer Mains (DIP). The work performed and materials furnished in accordance with this ltem and
measured as provided under "Measurement" herein will be paid for at the unit price bid for "Sanitary Sewer
Pipe (DIP)" of the size specified, complete in place.

This price is full compensation for furnishing all required materials and labor; potholing; excavation, including
hand-digging, if needed, embedment and backfill; compaction and compaction testing for utilities, all fittings;
removal and disposal of existing manholes, except where indicated as being covered under a specific bid
item; pipe connections to existing manholes; relocation or replacement of existing water and sewer lines
required for placement of new sewer line; pipe concrete caps; plugs (temporary and/or permanent);
air/vacuum release valves; blow-off valve assemblies; polyethylene wrap; testing; dewatering of
groundwater, if needed; bypassing and any work related to the bypass including traffic control related to
bypasses; removal and replacement of storm drains; removal and replacement of drainage structures;
placing and joining of pipes and fittings; traffic control required for sewer work outside Project limits;
coordination with utility companies, EPWU, and ENGINEER; locating and protecting of existing utilities; and
for all other items of material, labor, equipment, tools and incidentals necessary to complete the work in
accordance with the plans and specifications.

Sanitary Sewer Manhole. The work performed and materials furnished in accordance with this ltem and
measured as provided under "Measurement" herein will be paid for at the unit price bid for "Sanitary Sewer
Manhole (6 foot Depth)" of the size and type specified or indicated on the plans". This price is full
compensation for furnishing all required materials, labor, gaskets, rings, covers, concrete collars, pipe
penetrations, drop connections, grout, groundwater dewatering, testing, concrete, excavation and backfill,
grouting of inverts, coating interior and exterior where required, adjustment of new manhole to both
temporary and finished grades, and tools and incidentals necessary to complete the work in accordance with
the plans and specifications.

Sanitary Sewer Manhole (Extra Depth). The work performed and materials furnished in accordance with
this Item and measured as provided under "Measurement" herein will be paid for at the unit price bid for
"Sanitary Sewer Manhole (Extra Depth). This price is full compensation for furnishing all required materials
labor, equipment and performing all operations necessary to construct the depth of sanitary sewer manhole
in excess of 6 feet; including but not limited to providing an external protective bituminous coating, such as
coal-tar epoxy.

Adjusting Manholes. The work performed and materials furnished in accordance with this Item and
measured as provided under "Measurement" herein will be paid for at the unit price bid for "Adjusting
Manhole". This price is full compensation for furnishing all required materials and labor, plugs (temporary
and permanent), excavation and backfill, cement stabilized backfill, groundwater dewatering, removal,
disposal of materials, and all other incidentals necessary to necessary to complete the work in accordance
with the plans and specifications.

Remove Existing Manholes. The work performed and materials furnished in accordance with this ltem and
measured as provided under "Measurement" herein will paid for the at the unit price bid for "Remove Existing
Manhole". This payment will be for all labor, materials, plugs (temporary and permanent), excavation and
backfill, cement stabilized backfill, groundwater dewatering, removal, disposal of materials, and all other
incidentals necessary to complete the work in accordance with the plans and specifications.

Sewer Service Re-Connections (Service Laterals). The work performed and materials furnished in
accordance with this Item and measured as provided under "Measurement" herein will paid for the at the unit
price bid for "Sewer Service Re-Connection" of the particular size installed. This price is full compensation
for furnishing all required materials ,labor and materials for the pipe; excavation and backfill; fittings; cutting;
bypassing; coordination; testing; and plugging/capping of abandoned utilities; draining of lines; vertical and
horizontal adjustments; connections to existing sewers; and all other incidentals necessary to complete the
work in accordance with the plans and specifications.
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New Sewer Service (Service Laterals). The work performed and materials furnished in accordance with
this Item and measured as provided under "Measurement" herein will be paid at the unit price bid for each
"New Sewer Service Lateral" of the particular size installed. This price is full compensation for furnishing all
required materials and labor; excavation and backfill; fittings; cutting; bypassing; coordination; testing; and
plugging/capping of abandoned utilities; draining of lines; vertical and horizontal adjustments; connections to
existing sewers; and all other incidentals necessary to complete the work in accordance with the plans and
specifications.

Abandon and Fill Existing Sanitary Sewer Pipe. The work performed and the materials furnished in
accordance with this ltem and measured as provided under “Measurement” will be paid for at the unit price
bid for “Abandon and Fill Existing Sanitary Sewer Pipe” of the size specified. This price is full compensation
for furnishing all required materials, labor, and equipment, including but not limited to the following items:
coordination, traffic control, potholing, excavation, complete flushing and draining (dewatering) of pipe,
flowable backfill, cutting, capping/plugging, complete filling with approved flowable backfill of sanitary sewer
mains to be abandoned, proper abandonment of all manhole structures with flowable backfill as indicated on
the plans, and all other items for the project not indicated as being covered under the other specific bid items.

Remove Existing Sanitary Sewer Pipe. The work performed and the materials furnished in accordance
with this Item and measured as provided under “Measurement” will be paid for at the unit price bid for
“Remove Existing Sanitary Sewer Pipe” of the size specified. This price is full compensation for furnishing all
required materials, labor, and equipment, including but not limited to the following items: coordination, traffic
control, potholing, excavation and backfill, complete draining (dewatering) of pipe, groundwater dewatering,
flowable backfill, cutting, capping, removal of pipe, disposal of materials, and all other items for the project
not indicated as being covered under the other specific bid items.

Flowable Backfill. Flowable Backfill will be paid for in accordance with Item 401, “Flowable Backfill”.

Cutting and Restoring Pavement. Cutting and Restoring Pavement will be paid for in accordance with Item
400, “Excavation and Backfill for Structures”.

12,

12.1.

12.2.

CASINGS

Description. Furnish all labor, materials, equipment and incidentals required to construct steel casings and
install approved carrier pipes within the casing of various sizes including all necessary field welding, carrier
pipes and accessories as shown on the plans and as specified herein.

Materials. Furnish new, unused steel casing pipe suitable for the purpose intended with a minimum vyield
strength of 36,000 psi. Provide casing that meets ASTM A-53 or approved equal requirements. Coat and
line pipe with coal tar epoxy (15 mils min.) in accordance with AWWA C-210. Weld pipe joints in accordance
with AWWA C-206. After pipe is welded, repair coating and lining. Unless specified otherwise, provide the
steel casing pipe with a minimum wall thickness of 5/16 inches. Provide required vent piping, casing
insulators (casing insulated spacers), end seals, pipe supports and skids, and other incidental features
required to complete work described in this section and as shown on the plans.

Construct tunnel liner of cold-formed steel plates of the sizes, thickness, and dimensions required, as
indicated on the plans, and as manufactured by Commercial Shearing, Contech, or equal.

Provide reinforced concrete pipe for casing where specified or shown that is straight-wall RCP pipe casing
conforming to ASTM C-76 Class IV of the size and length specified.

Provide welded half coupling grout holes. Provide tapped holes with a pipe plug screwed in place.

Provide bolts and nuts with liner plates that are not less than 1/2 inch diameter and conform to ASTM A-307
Grade A.
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Submittals. Submit complete working drawings that show details of the proposed method of construction and
the sequence of operations to be performed during construction. The plan will show the method of jacking,
boring, or tunneling, muck removal and disposal, type and method of installation of the primary casing or
tunnel liner, access pit size and construction shoring and bracing, and dewatering methods proposed.
Drawings should be sufficiently detailed to allow the ENGINEER to judge whether or not proposed materials
and procedures will meet the contract requirements.

Include the design criteria used and a certification that the structural design of the casing or tunnel liner
meets these design criteria and that the material meets the required ASTM Standards. The tunnel liner must
be capable of carrying H-20 vehicle load distributions in accordance with AASHTO as well as the anticipated
dead loads and include an appropriate design factor of safety.

Include the layout and design of the access shafts. Provide a certification that the structural design of the
shoring and bracing meets the design criteria as submitted.  All structural designs must be sealed by a
Professional Engineer licensed in the State of Texas and qualified to perform such work.

Standards. Apply all OSHA regulations and all requirements of the specific private and governmental
agencies under whose facilities the casings and pipe area to be installed.

Protect the facilities under which the casings and pipe are installed, provide protection at the excavations,
and carry out the trench safety procedures in accordance with all required OSHA regulations.

Referenced within this section is the "Standard Specification for Construction of Highways, Streets and
Bridges," most current edition of the Texas Department of Transportation (TxDOT).

Construction.

General. Install casings at the locations and to the lines and grades indicated on the plans, of the sizes
indicated, using either jacking, boring, tunneling, or approved open-cut methods.

Provide adequate lights, ventilation, signal systems, fire extinguisher, safety equipment, and other equipment
required and maintain such equipment in good repair.

Determining soil conditions at the various locations where casings are to be installed, and make such other
investigations to obtain that information as deemed necessary subsidiary to this ltem.

The methods of construction, whether by tunnel boring machine or by hand digging, is Contractor's option
subject to the approval of the governing agencies and Engineer.

Execute work of excavating, lining, grouting and construction of the casing or tunnel so that ground
settlement is minimized.

Where casings are installed by open-cut method, all requirements for trenching and backfilling as described
in these specifications apply, except as otherwise required by the plans or supplemental specifications.

Locate access shafts or pits at the beginning and end of each casing or tunnel segment to be constructed.

Unless superseded by the requirements of other governing authorities under whose facilities or right-of-way
the casing is to be installed, install the face of any shaft at least 20 feet from existing adjacent roadways or
structures. Ensure that the size of shafts or pits provide adequate room to meet operational requirements for
tunnel construction.

Installation of Casings. Install casings using either jacking, boring, or tunneling methods. Provide equipment
of such size and capacity as to allow the placement of the casings to proceed in a safe and expeditious
manner.
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