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ITEM SS-110 STANDARD SPECIFICATIONS

GENERAL

110-1.1 The standard specifications of the Texas Department of Transportation are bound in a book titled 
Standard Specifications for Construction and Maintenance of Highways, Streets, and Bridges. These 
specifications are referred to herein as "Standard Specifications."  The edition published November 1, 
2014 shall apply.  A copy of these "Standard Specifications" may be obtained from TxDOT online or at 
their customary charge.

INCORPORATION AND MODIFICATION

110-2.1 Certain parts of the Standard Specifications are appropriate for inclusion in these Technical 
Specifications.  Such parts are incorporated herein by reference to the proper section or paragraph number.  
The individual specification numbers noted herein may be different from those in the latest edition of the 
"Standard Specifications."  The most current specification number shall apply.  Each such referenced part 
shall be considered to be a part of these Contract Documents as though copied herein in full.

110-2.2 Certain referenced parts of the Standard Specifications are modified in the Specifications that 
follow.  In case of conflict between the Standard Specifications and the Specifications that follow, the 
Specifications that follow shall govern.

110-2.3 Individual material test numbers change from time to time.  Use the latest applicable test.

110-2.4 Reference in the Standard Specifications to the “Department” is herein changed to the “Owner”.

MEASUREMENT AND PAYMENT

110-3.1 All measurements and payments are defined within the specifications and modification pages. Any 
specifications that is referred to but not included in the specification/contract documents shall be considered 
subsidiary to the item in which it is contained. 

END OF ITEM SS-110
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ITEM SS-120 SITE PREPARATION

DESCRIPTION

120-1.1 This item covers the preparation of the site for construction of the proposed improvements.
The attention of the bidder is directed to the necessity for careful examination of the entire project site to 
determine, at the time of bid preparation, the full extent of work to be done under the item "Site Preparation."  
The entire job site shall be cleared of all man-made obstructions and debris, of whatever nature, and made 
ready in all respects for the construction of the proposed improvements.  

The item "Site Preparation" shall include:

1. Mobilization
2. Lighted Barricades 
3. Contractor's Access/Haul Road
4. Contractor's Staging Areas
5. Airport Security Requirements
6. Airport Safety Requirements
7. Instrument Control
8. Removal and Disposal of Structures
9. Clean Up

CONSTRUCTION METHODS

120-2.1 MOBILIZATION. The Contractor shall consider and include his cost for providing personnel, 
equipment, materials, bonds, etc. required for the prosecution of the work under this item.

120-2.2 LIGHTED BARRICADES.  The Contractor shall furnish, install, maintain, and remove lighted 
barricades in accordance with details on the plans and as directed by the Engineer. The lighted 
barricades shall be constructed and installed as shown on the plans. All lighted shall be constructed in 
accordance with AC 150/5370-2F (or most current) Operational Safety on Airports During Construction.

All work involved in the furnishing, installation, maintenance, and removal of lighted barricades and 
barrels will not be measured for separate payment but will be considered subsidiary to the bid item "Site 
Preparation."

120-2.3 CONTRACTOR'S ACCESS/HAUL ROAD.  The Contractor shall layout, construct, maintain, and 
repair all access/haul roads needed to construct the work.  The existing access roads shown on the plans 
shall be repaired, as determined necessary by the Engineer, at the close of the project.  All such work, 
including all materials and labor, involved in the layout, construction, maintenance, and repair of the 
Contractor's access/haul roads will not be measured for separate payment but will be considered subsidiary 
to the bid item "Site Preparation."  Any damage to existing pavements or structures, due to the Contractor’s 
hauling or access, will be repaired by the Contractor without additional compensation to a condition equal to 
or exceeding the existing condition. Temporary pipe culverts shall be installed and maintained as required 
and shall be of the size as directed by the Engineer.  The type of pipe used for temporary pipe shall be at the 
option of the Contractor.  Temporary pipe culverts will not be measured for separate payment but will be 
considered subsidiary to the access/haul road.  All temporary pipe culverts shall be removed by the 
Contractor and shall remain his property at the close of the project.

120-2.4 CONTRACTOR'S STAGING AREAS.  The areas designated in the plans or by the Engineer as the 
Contractor's staging area shall be cleared and graded by the Contractor as needed for use by the Contractor 
in constructing the work on this project.  All areas used or otherwise occupied by the Contractor for his 
operations shall be cleaned, regraded, and seeded, as directed by the Engineer, prior to the final acceptance 
of the project by the Airport.  All work involved in the preparation and restoration of areas used or occupied 
by the Contractor, including clearing, grubbing, regrading, seeding, and installing and removing fence, will not 
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be measured for separate payment but will be considered subsidiary to the bid item "Site Preparation."

120-2.5 AIRPORT SECURITY REQUIREMENTS.   The Contractor shall abide by the Airport Security 
requirements that are outlined in the Construction Safety and Phasing Plan (CSPP) of the plans.  Any costs 
associated with the Airport Security requirements will not be measured for separate payment but will be 
considered subsidiary to the bid item "Site Preparation."

120-2.6 AIRPORT SAFETY REQUIREMENTS.   The Contractor shall abide by the Airport Safety 
requirements that are outlined in the Construction Safety and Phasing Plan (CSPP) of the plans.  All costs 
associated with the Airport Safety requirements will not be measured for separate payment but will be 
considered subsidiary to the bid item "Site Preparation."

120-2.7 INSTRUMENT CONTROL.  The Contractor will be furnished survey baselines and benchmarks to 
control the work as shown on the Plans.  The Contractor shall be responsible for the additional instrument 
control necessary to layout and construct the work.  It is the Contractor’s responsibility to protect all existing 
airport survey control points being used. In the event an existing instrument control is damaged or moved, all 
costs with re-establishing the control points will be 

The Contractor shall provide the instrument control as provided for in Section 50 of the General Provisions.  
The Contractor's instrument control of the work shall not be measured for separate payment but will be 
considered subsidiary to the bid item "Site Preparation". 

120-2.8 REMOVAL AND DISPOSAL OF STRUCTURES.  This work applies to structures that are in 
conflict with the proposed work and are not paid for under other pay items.

This work shall consist of the removal and satisfactory disposal of utility poles; signs, sign supports, sign 
foundations; driveways; guardrail; retaining walls; sidewalks; Portland cement concrete or asphalt 
concrete pavements; manholes; drainage structures (including reinforced concrete channels, headwalls, 
and wingwalls); concrete or masonry foundations (including foundations of poles or signs to be removed) 
or slabs, all of which are not designated or permitted to remain or paid for by other items.  The Contractor 
shall make his own estimate of the work required for the removal of structures which conflict with the 
proposed construction.  All structures required to be removed may not be designated as such in the 
plans.

The provisions of this section shall not apply to underground petroleum storage tanks.

The attention of the bidder is directed to the necessity for careful examination of the entire site to 
determine, at the time of bid preparation, the full extent of work to be accomplished.  The entire site shall 
be cleared of all man-made obstructions and debris, of whatever nature, and prepared in all respects for 
the construction.

The Contractor shall not unnecessarily interfere with the use of any adjacent sidewalks, streets, or roads.

Materials removed will become the property of the Contractor and shall be removed from the job site, 
unless specifically designated otherwise.

All surface items such as curb, curb and gutter, driveways, parking areas, walks, steps, asphalt and PCC 
pavement, and walls shall be separated or broken away from the adjacent part of any structure 
designated to remain in place by a vertical saw cut along the line designated by the Engineer.  The edge 
of the structure left in place shall be approximately vertical with no abrupt changes in alignment.  Any 
damage to or removal of the structure designated to remain in place shall be repaired or replaced at no 
cost to the Owner.

Holes, ditches, or other abrupt changes in elevation caused by the removal operations that could obstruct 
drainage or be considered hazardous or unsightly shall be backfilled, compacted, and left in a 
workmanlike condition.
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Where existing pipe culverts are to be extended or otherwise incorporated into the new work, only such 
part of the existing structure shall be removed as to provide a proper connection to the new work.  The 
connecting edges or joints shall be cut, chipped, and trimmed to the required lines and grades without 
weakening or damaging the part of the structure to be retained.

For a pipe culvert extension, the headwall and the attached end joint of concrete pipe or the flared end 
section on all types of pipe shall be removed to accommodate the extension.  This work will not be paid 
for directly but will be considered included in the items involved in the culvert extension. This item 
includes any additional construction required to connect existing pipes to the constructed drainage 
system.

Trenches or voids resulting from the removal or demolition of existing culverts or other structures shall be 
filled with approved material placed in layers in accordance with Item TX-132.

Masonry and reinforced concrete foundations shall be obliterated, or if in fill sections, may be left in place 
if covered by not less than 2 feet of embankment.

Concrete foundations for poles to be removed shall be obliterated to a depth of 2 feet below finished 
grade or as required to accommodate new construction.

The removal and disposal of the various items covered by this specification will not be measured for 
separate payment but will be subsidiary to the bid item “Site Preparation”.

120-2.9 CLEAN UP.  From time to time, the Contractor shall clean up the site in order that the site 
presents a neat appearance and that the progress of work will not be impeded.  One such clean up shall 
immediately precede final inspection.

Immediately following acceptance of the work by the Owner, the Contractor shall remove all temporary 
equipment, surplus materials, and debris resulting from his operations, and leave the site in a condition fully 
acceptable to the Owner.

MEASUREMENT AND PAYMENT

120-3.1 Site preparation will be measured as a lump sum complete item.  Work completed and accepted 
under this item will be paid for at the contract lump sum price bid for "Site Preparation," which price shall be 
full compensation for furnishing all labor, tools, equipment and incidentals necessary to complete the work.

Periodic payments will be made under this item in proportion to the amount of work accomplished, as 
determined by the Engineer.

Payment will be made under:

Item SS-120-3.1 Site Preparation - per Lump Sum

END OF ITEM SS-120
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ITEM SS-212 GEOGRID

DESCRIPTION

212-1.1 This item shall consist of furnishing, hauling, and installation of approved geogrid on prepared areas 
in accordance with this specification at the locations and grades shown on the plans or as directed by the 
Engineer.

MATERIALS

212-2.1 Provide biaxial geogrid manufactured from a punched polypropylene sheet, with a square aperture 
shaped, meeting the requirements in Table 1. 

Table 1
Geogrid Requirements

Property Units MD Values XMD Values

Aperture Dimension In 1.0 1.3

Minimum Rib Thickness in 0.05 0.05

Tensile Strength @ 2% 
Strain

lb/ft 410 620

Tensile Strength @ 5% 
Strain

lb/ft 810 1,340

Ultimate Tensile Strength lb/ft 1,310 1,970

Junction Efficiency % 93

Flexural Stiffness mg-cm 750,000

Aperture Stability m-N/deg 0.65

Resistance to Installation 
Damage

%SC / %SW / %GP 95 / 93 / 90

Resistance to Long Term 
Degradation

% 100

Resistance to UV 
Degradation

% 100

Note—MD and CMD do not necessarily refer to the machine (warp) and cross machine (fill) 
directions in the manufacturing process. They refer, for drawn products, to the more (CMD) or less 
(MD) highly drawn ribs where the aperture dimensions are unequal.

CONSTRUCTION METHODS

212-3.1 GENERAL. Prepare the subgrade as indicated in the embankment and excavation specifications. 
Install geogrid in accordance with the lines and grades as shown on the plans.  Place base material in lift 
thicknesses and compact as shown on the plans or as directed.  Do not operate tracked construction 
equipment on the geogrid until a minimum fill cover of 6 in. is achieved. Rubber tire construction equipment 
may operate directly on the geogrid at speeds of less than 5 mph if the underlying material will support the 
loads. Where excessive substructure deformation is apparent, correct grid placement operations as 
recommended by the manufacturer or as directed.

212-3.2 GEOGRID PLACEMENT.  Orient the geogrid length as unrolled parallel to the direction of roadway.  
Overlap geogrid sections as directed below.  Use plastic ties at overlap joints or as directed.  Placement of 
geogrid around corners may require cutting and diagonal lapping.  Pin geogrid at the beginning of the backfill 
section as directed.  Keep geogrid taut at the beginning of the backfilling section but not restrained from 
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stretching or flattening. 

1. Longitudinal Joints.  Overlap longitudinal joints by a minimum of 1 ft.  Space longitudinal ties 
10 ft. to 20 ft. or as directed.

2. Transverse Joints.  Overlap transverse joints by a minimum of 1 ft.   Space transverse ties 4 
ft. to 5 ft. or as directed.

212-3.3 DAMAGE REPAIR. As directed, remove and replace contractor damaged or excessively deformed 
areas without additional compensation. Lap repair areas a minimum of 3 ft. in all directions.  Tie each side of 
repair grid in at least 3 locations but do not exceed normal construction spacing; tie spacing for odd shapes 
will be as directed.  Repair excessively deformed materials underlying the grid as directed.

METHOD OF MEASUREMENT

212-4.1 This Item will be measured by the square yard of placement as shown in the plans with no allowance 
for overlapping at transverse and longitudinal joints

BASIS OF PAYMENT

212-5.1 This item will be paid for on the basis of the contract unit price per square yard for geogrid, which 
price shall be full compensation for all labor, equipment, material, staking, and incidentals necessary to 
satisfactorily complete the items as specified.

Payment will be made under:

Item SS-212-5.1 Biaxial Geogrid - per Square Yard 

END OF ITEM SS-212
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ITEM P-152 EXCAVATION, SUBGRADE, AND EMBANKMENT

DESCRIPTION

152-1.1 This item covers excavation, disposal, placement, and compaction of all materials within the limits 
of the work required to construct safety areas, runways, taxiways, aprons, and intermediate areas as well 
as other areas for drainage, building construction, parking, or other purposes in accordance with these 
specifications and in conformity to the dimensions and typical sections shown on the plans.

152-1.2 Classification. All material excavated shall be classified as defined below:

a. Unclassified excavation. Unclassified excavation shall consist of the excavation and disposal of all 
material, regardless of its nature. 

152-1.3 Unsuitable excavation. Unsuitable material shall be disposed in designated waste areas as 
shown on the plans.  Materials containing vegetable or organic matter, such as muck, peat, organic silt, or 
sod shall be considered unsuitable for use in embankment construction. Material suitable for topsoil may 
be used on the embankment slope when approved by the RPR. Undercutting of material unsatisfactory for 
subgrade foundation, roads, shoulders, or areas intended for turfing shall be considered unsuitable 
excavation and shall be excavated to the depth specified by the Engineer below the subgrade.

CONSTRUCTION METHODS

152-2.1 General. Before beginning excavation, grading, and embankment operations in any area, the area 
shall be cleared or cleared and grubbed in accordance with Item P-151.

The suitability of material to be placed in embankments shall be subject to approval by the RPR. All 
unsuitable material shall be disposed of in waste areas as shown on the plans. All waste areas shall be 
graded to allow positive drainage of the area and adjacent areas. The surface elevation of waste areas 
shall be specified on the plans or approved by the RPR.

When the Contractor’s excavating operations encounter artifacts of historical or archaeological significance, 
the operations shall be temporarily discontinued and the RPR notified per Section 70, paragraph 70-20. At 
the direction of the RPR, the Contractor shall excavate the site in such a manner as to preserve the artifacts 
encountered and allow for their removal. Such excavation will be paid for as extra work.

Areas outside the limits of the pavement areas where the top layer of soil has become compacted by hauling 
or other Contractor activities shall be scarified and disked to a depth of 4 inches, to loosen and pulverize 
the soil. Stones or rock fragments larger than 4 inches in their greatest dimension will not be permitted in 
the top 6 inches of the subgrade.

If it is necessary to interrupt existing surface drainage, sewers or under-drainage, conduits, utilities, or 
similar underground structures, the Contractor shall be responsible for and shall take all necessary 
precautions to preserve them or provide temporary services. When such facilities are encountered, the 
Contractor shall notify the RPR, who shall arrange for their removal if necessary. The Contractor, at their 
own expense, shall satisfactorily repair or pay the cost of all damage to such facilities or structures that may 
result from any of the Contractor’s operations during the period of the contract.

a. Blasting.  Blasting shall not be allowed.

152-2.2 Excavation. No excavation shall be started until the work has been staked out by the Contractor 
and the RPR has obtained from the Contractor, the survey notes of the elevations and measurements of 
the ground surface.  The Contractor and RPR shall agree that the original ground lines shown on the original 
topographic mapping are accurate or agree to any adjustments made to the original ground lines.

Volumetric quantities were calculated using design cross sections which were created for this project using 
the DTM files of the applicable design surfaces and generating End Area Volume Reports. Paper copies of 
design cross sections and a paper copy of the original topographic map will be issued to the successful 
bidder.
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All areas to be excavated shall be stripped of vegetation and topsoil.  Topsoil shall be stockpiled for future 
use in areas designated on the plans or by the RPR. All suitable excavated material shall be used in the 
formation of embankment, subgrade, or other purposes as shown on the plans. All unsuitable material shall 
be disposed of as described in paragraph 152-1.3 shown on the plans.

The grade shall be maintained so that the surface is well drained at all times.

When the volume of the excavation exceeds that required to construct the embankments to the grades as 
indicated on the plans, the excess shall be used to grade the areas of ultimate development or disposed 
as directed by the RPR. When the volume of excavation is not sufficient for constructing the embankments 
to the grades indicated, the deficiency shall be obtained from borrow areas.

a. Selective grading. When the quality of material varies significantly selective grading is indicated on 
the plans, the more suitable material designated by the RPR shall be used in constructing the embankment 
or in capping the pavement subgrade. If, at the time of excavation, it is not possible to place this material 
in its final location, it shall be stockpiled in approved areas until it can be placed. The more suitable material 
shall then be placed and compacted as specified. Selective grading shall be considered incidental to the 
work involved. The cost of stockpiling and placing the material shall be included in the various pay items of 
work involved.

b. Undercutting. Rock, shale, hardpan, loose rock, boulders, or other material unsatisfactory for safety 
areas, subgrades, roads, shoulders, or any areas intended for turf shall be excavated to a minimum depth 
of 12 inches below the subgrade or to the depth specified by the RPR. Muck, peat, matted roots, or other 
yielding material, unsatisfactory for subgrade foundation, shall be removed to the depth specified. 
Unsuitable materials shall be disposed off the airport. The cost is incidental to this item. This excavated 
material shall be paid for at the contract unit price per cubic yard for Unsuitable Excavation. The excavated 
area shall be backfilled with suitable material obtained from the grading operations or borrow areas and 
compacted to specified densities. The necessary backfill will constitute a necessary part of Unsuitable 
Excavation part of the embankment. Where rock cuts are made, backfill with select material. Any pockets 
created in the rock surface shall be drained in accordance with the details shown on the plans.  Undercutting 
will be paid as Unsuitable Excavation.

c. Over-break. Over-break, including slides, is that portion of any material displaced or loosened 
beyond the finished work as planned or authorized by the RPR. All over-break shall be graded or removed 
by the Contractor and disposed of as directed by the RPR. The RPR shall determine if the displacement of 
such material was unavoidable and their own decision shall be final. Payment will not be made for the 
removal and disposal of over-break that the RPR determines as avoidable. Unavoidable over-break will be 
classified as “Unclassified Excavation.”

d. Removal of utilities. The removal of existing structures and utilities required to permit the orderly 
progress of work may  will be accomplished by someone other than the Contractor. All existing foundations 
shall be excavated at least 2 feet below the top of subgrade or as indicated on the plans, and the material 
disposed of as directed by the RPR. All foundations thus excavated shall be backfilled with suitable material 
and compacted as specified for embankment or as shown on the plans. All work associated with the 
excavation, removal, backfill, disposal, and/or stockpiling of existing structures and culverts will not be 
measured for separate payment but will be considered subsidiary to “Unclassified Excavation”.

152-2.3 Borrow excavation. Borrow areas are not required. 

152-2.4 Drainage excavation. Drainage excavation shall consist of excavating drainage ditches including 
intercepting, inlet, or outlet ditches; or other types as shown on the plans. The work shall be performed in 
sequence with the other construction. Ditches shall be constructed prior to starting adjacent excavation 
operations. All satisfactory material shall be placed in embankment fills; unsuitable material shall be placed 
in designated waste areas or as directed by the RPR. All necessary work shall be performed true to final 
line, elevation, and cross-section. The Contractor shall maintain ditches constructed on the project to the 
required cross-section and shall keep them free of debris or obstructions until the project is accepted. 

152-2.5 Preparation of cut areas or areas where existing pavement has been removed.  In those areas 
on which a subbase or base course is to be placed, the top 12 inches of subgrade shall be compacted to 
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not less than 100 % of maximum density for non-cohesive soils, and 95% of maximum density for cohesive 
soils as determined by ASTM D1557. As used in this specification, "non-cohesive" shall mean those soils 
having a plasticity index (PI) of less than 3 as determined by ASTM D4318.

152-2.6 Preparation of embankment area. All sod and vegetative matter shall be removed from the 
surface upon which the embankment is to be placed. The cleared surface shall be broken up by plowing or 
scarifying to a minimum depth of 6 inches and shall then be compacted per paragraph 152-2.10. 

Sloped surfaces steeper than one (1) vertical to four (4) horizontal shall be plowed, stepped, benched, or 
broken up so that the fill material will bond with the existing material. When the subgrade is part fill and part 
excavation or natural ground, the excavated or natural ground portion shall be scarified to a depth of 12 
inches and compacted as specified for the adjacent fill.

No direct payment shall be made for the work performed under this section. The necessary clearing and 
grubbing and the quantity of excavation removed will be paid for under the respective items of work.

152-2.7 Control Strip.  The first half-day of construction of subgrade and/or embankment shall be 
considered as a control strip for the Contractor to demonstrate, in the presence of the RPR, that the 
materials, equipment, and construction processes meet the requirements of this specification. The 
sequence and manner of rolling necessary to obtain specified density requirements shall be determined.  
The maximum compacted thickness may be increased to a maximum of 12 inches upon the Contractor’s 
demonstration that approved equipment and operations will uniformly compact the lift to the specified 
density.  The RPR must witness this demonstration and approve the lift thickness prior to full production. 

Control strips that do not meet specification requirements shall be reworked, re-compacted, or removed 
and replaced at the Contractor’s expense.  Full operations shall not begin until the control strip has been 
accepted by the RPR. The Contractor shall use the same equipment, materials, and construction methods 
for the remainder of construction, unless adjustments made by the Contractor are approved in advance by 
the RPR.

152-2.8 Formation of embankments. The material shall be constructed in lifts as established in the control 
strip, but not less than 6 inches nor more than 12 inches of compacted thickness.

When more than one lift is required to establish the layer thickness shown on the plans, the construction 
procedure described here shall apply to each lift. No lift shall be covered by subsequent lifts until tests verify 
that compaction requirements have been met. The Contractor shall rework, re-compact and retest any 
material placed which does not meet the specifications.

The lifts shall be placed, to produce a soil structure as shown on the typical cross-section or as directed by 
the RPR. Materials such as brush, hedge, roots, stumps, grass and other organic matter, shall not be 
incorporated or buried in the embankment.

Earthwork operations shall be suspended at any time when satisfactory results cannot be obtained due to 
rain, freezing, or other unsatisfactory weather conditions in the field. Frozen material shall not be placed in 
the embankment nor shall embankment be placed upon frozen material. Material shall not be placed on 
surfaces that are muddy, frozen, or contain frost. The Contractor shall drag, blade, or slope the 
embankment to provide surface drainage at all times.

The material in each lift shall be within ±2% of optimum moisture content before rolling to obtain the 
prescribed compaction. The material shall be moistened or aerated as necessary to achieve a uniform 
moisture content throughout the lift. Natural drying may be accelerated by blending in dry material or 
manipulation alone to increase the rate of evaporation.

The Contractor shall make the necessary corrections and adjustments in methods, materials or moisture 
content to achieve the specified embankment density.

The Contractor will take samples of excavated materials which will be used in embankment for testing and 
develop a Moisture-Density Relations of Soils Report (Proctor) in accordance with ASTM D 1557. A new 
Proctor shall be developed for each soil type based on visual classification.
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Density tests will be taken by the RPR for every 3,000 square yards of compacted embankment for each 
lift which is required to be compacted, or other appropriate frequencies as determined by the RPR. 

If the material has greater than 30% retained on the 3/4-inch (19.0 mm) sieve, follow AASHTO T-180 Annex 
Correction of maximum dry density and optimum moisture for oversized particles.

Rolling operations shall be continued until the embankment is compacted to not less than 100% of 
maximum density for non-cohesive soils, and 95% of maximum density for cohesive soils as determined 
by ASTM D1557. Under all areas to be paved, the embankments shall be compacted to a depth of 6” and 
to a density of not less than 95 percent of the maximum density as determined by ASTM D1557. As used 
in this specification, "non-cohesive" shall mean those soils having a plasticity index (PI) of less than 3 as 
determined by ASTM D4318.

On all areas outside of the pavement areas, no compaction will be required on the top [   4 inches ] which 
shall be prepared for a seedbed in accordance with [   Item T-901   ] [   T-906   ].

The in-place field density shall be determined in accordance with ASTM 6938 using Procedure A, the direct 
transmission method, and ASTM D6938 shall be used to determine the moisture content of the material. 
The machine shall be calibrated in accordance with ASTM D6938.. The Contractor’s laboratory shall 
perform all density tests in the RPR’s presence and provide the test results upon completion to the RPR 
for acceptance.  If the specified density is not attained, the area represented by the test or as designated 
by the RPR shall be reworked and/or re-compacted and additional random tests made. This procedure 
shall be followed until the specified density is reached.

Compaction areas shall be kept separate, and no lift shall be covered by another lift until the proper density 
is obtained.

During construction of the embankment, the Contractor shall route all construction equipment evenly over 
the entire width of the embankment as each lift is placed. Lift placement shall begin in the deepest portion 
of the embankment fill. As placement progresses, the lifts shall be constructed approximately parallel to the 
finished pavement grade line.

When rock, concrete pavement, asphalt pavement, and other embankment material are excavated at 
approximately the same time as the subgrade, the material shall be incorporated into the outer portion of 
the embankment and the subgrade material shall be incorporated under the future paved areas. Stones, 
fragmentary rock, and recycled pavement larger than 4 inches in their greatest dimensions will not be 
allowed in the top 12 inches of the subgrade.  Rockfill shall be brought up in lifts as specified or as directed 
by the RPR and the finer material shall be used to fill the voids forming a dense, compact mass. Rock, 
cement concrete pavement, asphalt pavement, and other embankment material shall not be disposed of 
except at places and in the manner designated on the plans or by the RPR.

When the excavated material consists predominantly of rock fragments of such size that the material cannot 
be placed in lifts of the prescribed thickness without crushing, pulverizing or further breaking down the 
pieces, such material may be placed in the embankment as directed in lifts not exceeding 2 feet in thickness. 
Each lift shall be leveled and smoothed with suitable equipment by distribution of spalls and finer fragments 
of rock. The lift shall not be constructed above an elevation 4 feet below the finished subgrade.

There will be no separate measurement of payment for compacted embankment. All costs incidental to 
placing in lifts, compacting, discing, watering, mixing, sloping, and other operations necessary for 
construction of embankments will be included in the contract price for excavation, borrow, or other items. 

152-2.9 Proof rolling.  The purpose of proof rolling the subgrade is to identify any weak areas in the 
subgrade and not for compaction of the subgrade.  Before start of embankment, the subgrade area shall 
be proof rolled with a 15 ton Proof Roller with tires spaced not more than 32 inches on-center with tires 
inflated to 125 psi in the presence of the RPR.  Apply a minimum of 50% coverage, or as specified by the 
RPR, under pavement areas. A coverage is defined as the application of one tire print over the designated 
area. Soft areas of subgrade that deflect more than 1 inch or show permanent deformation greater than 1 
inch shall be removed and replaced with suitable material or reworked to conform to the moisture content 
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and compaction requirements in accordance with these specifications.  Removal and replacement of soft 
areas is incidental to this item.

152-2.10 Compaction requirements. The subgrade under areas to be paved shall be compacted to a 
depth of 12 inches and to a density of not less than 100 percent of the maximum dry density as determined 
by ASTM D1557. The subgrade in areas outside the limits of the pavement areas shall be compacted to a 
depth of 12 inches and to a density of not less than 95 percent of the maximum density as determined by 
ASTM D698. 

The material to be compacted shall be within ±2% of optimum moisture content before being rolled to obtain 
the prescribed compaction (except for expansive soils).  When the material has greater than 30 percent 
retained on the ¾ inch (19.0 mm) sieve, follow the methods in ASTM D1557. Tests for moisture content 
and compaction will be taken at a minimum of 3,000 S.Y. of subgrade.  All quality assurance testing shall 
be done by the Contractor’s laboratory in the presence of the RPR, and density test results shall be 
furnished upon completion to the RPR for acceptance determination. 

The in-place field density shall be determined in accordance with ASTM D6938 using Procedure A, the 
direct transmission method, and ASTM D6938 shall be used to determine the moisture content of the 
material. The machine shall be calibrated in accordance with ASTM D6938 within 12 months prior to its use 
on this contract. The gage shall be field standardized daily.

Maximum density refers to maximum dry density at optimum moisture content unless otherwise specified.

If the specified density is not attained, the entire lot shall be reworked and/or re-compacted and additional 
random tests made. This procedure shall be followed until the specified density is reached.

All cut-and-fill slopes shall be uniformly dressed to the slope, cross-section, and alignment shown on the 
plans or as directed by the RPR and the finished subgrade shall be maintained.

152-2.11 Finishing and protection of subgrade. Finishing and protection of the subgrade is incidental to 
this item. Grading and compacting of the subgrade shall be performed so that it will drain readily. All low 
areas, holes or depressions in the subgrade shall be brought to grade. Scarifying, blading, rolling and other 
methods shall be performed to provide a thoroughly compacted subgrade shaped to the lines and grades 
shown on the plans. All ruts or rough places that develop in the completed subgrade shall be graded, re-
compacted, and retested. The Contractor shall protect the subgrade from damage and limit hauling over 
the finished subgrade to only traffic essential for construction purposes.

The Contractor shall maintain the completed course in satisfactory condition throughout placement of 
subsequent layers. No subbase, base, or surface course shall be placed on the subgrade until the subgrade 
has been accepted by the RPR.

152-2.12 Haul. All hauling will be considered a necessary and incidental part of the work. The Contractor 
shall include the cost in the contract unit price for the pay of items of work involved. No payment will be 
made separately or directly for hauling on any part of the work.

The Contractor's equipment shall not cause damage to any excavated surface, compacted lift or to the 
subgrade as a result of hauling operations. Any damage caused as a result of the Contractor's hauling 
operations shall be repaired at the Contractor's expense.

The Contractor shall be responsible for providing, maintaining and removing any haul roads or routes within 
or outside of the work area, and shall return the affected areas to their former condition, unless otherwise 
authorized in writing by the Owner. No separate payment will be made for any work or materials associated 
with providing, maintaining and removing haul roads or routes.

152-2.13 Surface Tolerances. In those areas on which a subbase or base course is to be placed, the 
surface shall be tested for smoothness and accuracy of grade and crown. Any portion lacking the required 
smoothness or failing in accuracy of grade or crown shall be scarified to a depth of at least 3 inches, 
reshaped and re-compacted to grade until the required smoothness and accuracy are obtained and 
approved by the RPR. The Contractor shall perform all final smoothness and grade checks in the presence 
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of the RPR.  Any deviation in surface tolerances shall be corrected by the Contractor at the Contractor’s 
expense. 

a. Smoothness.  The finished surface shall not vary more than +/- ½ inch when tested with a 12-foot 
straightedge applied parallel with and at right angles to the centerline. The straightedge shall be 
moved continuously forward at half the length of the 12-footstraightedge for the full length of each 
line on a 50-foot grid.

b. Grade.  The grade and crown shall be measured on a 50-foot grid and shall be within +/-0.05 feet 
of the specified grade.

On safety areas, turfed areas and other designated areas within the grading limits where no subbase or 
base is to placed, grade shall not vary more than 0.10 feet from specified grade. Any deviation in excess 
of this amount shall be corrected by loosening, adding or removing materials, and reshaping.

152-2.14 Topsoil. When topsoil is specified or required as shown on the plans or under Item T-905, it shall 
be salvaged from stripping or other grading operations. The topsoil shall meet the requirements of Item T-
905. If, at the time of excavation or stripping, the topsoil cannot be placed in its final section of finished 
construction, the material shall be stockpiled at approved locations. Stockpiles shall be located as shown 
on the plans and the approved CSPP, and shall not be placed on areas that subsequently will require any 
excavation or embankment fill. If, in the judgment of the RPR, it is practical to place the salvaged topsoil at 
the time of excavation or stripping, the material shall be placed in its final position without stockpiling or 
further re-handling.

Upon completion of grading operations, stockpiled topsoil shall be handled and placed as shown on the 
plans and as required in Item T-905. Topsoil shall be paid for as provided in Item T-905.  No direct payment 
will be made for topsoil under Item P-152. 

METHOD OF MEASUREMENT

152-3.1 The quantity of excavation/embankment to be paid for shall be the number of cubic yards measured 
in its original position. Measurement shall not include the quantity of materials excavated without 
authorization beyond normal slope lines, or the quantity of material used for purposes other than those 
directed.

Measurement of excavation/embankment shall be based on plan quantities.  These quantities are believed 
to be correct and shall be utilized for final excavation quantity payment not withstanding any adjustments 
to the project by written direction of the Engineer.  Should the contractor find discrepancies and/or errors, 
he/she shall bring the discrepancy and/or error to the attention of the Engineer immediately and corrections 
shall be made to the quantity of excavation to be paid for by change order.  It is expressly understood by 
the contractor that upon disturbance of the existing ground and no notification to the engineer of possible 
errors, that the contractor accepts as final payment the quantities of excavation as detailed on the plans 
and laid out in the proposal.  No adjustment has been made to the plan quantities for the construction or 
demolition of existing drainage structures.  The Contractor shall make his own determination as to the 
amount of unsuitable excavated material which may be encountered and the resulting additional borrow 
material required for the construction of the embankment. There will be no adjustment for additional 
embankment required to construct the project if the excavated material is deemed unsuitable.

152-3.2 Borrow material shall be paid for on the basis of the number of cubic yards measured in its original 
position at the borrow pit.

152-3.3 Stockpiled material shall be paid for on the basis of the number of cubic yards measured in the 
stockpiled position as soon as the material has been stockpiled.

152-3.2 For payment specified by the cubic yard, measurement for all excavation/embankment shall be 
computed by the average end area method. The end area is that bound by the original ground line 
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established by field cross-sections and the final theoretical pay line established by excavation/embankment 
cross-sections shown on the plans, subject to verification by the Engineer. After completion of all 
excavation/embankment operations and prior to the placing of base or subbase material, the final 
excavation/embankment shall be verified by the Engineer by means of field cross-sections taken randomly 
at intervals not exceeding 500 linear feet.

In cut sections, the additional cut required to construct the topsoil layer to the plan grade has not been 
measured and will not be measured for separate payment but will be subsidiary to “Unclassified 
Excavation”.  In fill sections, the additional fill required to replace the stripped material has not been 
measured and will not be measured for payment but will be subsidiary to “Embankment”.
 
No allowance has been made in the measurement for shrink/swell. The Contractor shall make his own 
determination as to the amount of shrink/swell involved in the construction of the embankment.

The Contractor shall make his own determination as to the suitability of the excavated material to be placed 
in embankments and the resulting additional off-site material required for the construction of the 
embankment. Additional off-site material required for the formation of embankment shall not be measured 
for separate payment but shall be considered subsidiary to “Unclassified Excavation”.

152-3.3 Unsuitable excavation shall be measured from the surface of the ground, after stripping has been 
accomplished, or from the bottom of the planned excavation, to the depth of the excavation as directed by 
the Engineer.  Measurements will be taken by the Engineer, and the volume of excavation will be calculated 
by the average end area method.  The necessary refilling of unsuitable areas will not be measured for 
separate payment but will be subsidiary to “Unsuitable Excavation”.  Only that amount of excavation 
directed by the Engineer will be measured for payment. 

BASIS OF PAYMENT

152-4.1 Unclassified excavation payment shall be made at the contract unit price per cubic yard. This price 
shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals necessary to 
complete the item.

152-4.2 For embankment in place, payment shall be made at the contract unit price per cubic yard. This 
price shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals 
necessary to complete the item.

152-4.4  Unsuitable excavation shall be paid for at the contract unit price bid per cubic yard for “Unsuitable 
Excavation”, which price shall be full compensation for all excavation; for disposal or placement of 
unsuitable material (in accordance with section 152-1.3), including loading, hauling, spreading, and 
compaction; for compaction and preparation of subgrade; for the refilling, rolling, and compaction of all 
undercut areas; and for all equipment, tools, labor, and incidentals necessary to complete the work.

Payment will be made under:

Item P-152-4.1 Unclassified Excavation - per cubic yard 

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.

American Association of State Highway and Transportation Officials (AASHTO)

AASHTO T-180  Standard Method of Test for Moisture-Density Relations of Soils Using a 
4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop
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ASTM International (ASTM)

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3))

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the 
Sand-Cone Method

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3 (2700 kN-m/m3))

ASTM D6938 Standard Test Methods for In-Place Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow Depth)

Advisory Circulars (AC)

AC 150/5370-2 Operational Safety on Airports During Construction Software

Software

FAARFIELD – FAA Rigid and Flexible Iterative Elastic Layered Design

U.S. Department of Transportation

FAA RD-76-66 Design and Construction of Airport Pavements on Expansive Soils

END OF ITEM P-152
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ITEM P-620 RUNWAY AND TAXIWAY MARKING

DESCRIPTION

620-1.1 This item shall consist of the preparation and painting of numbers, markings, and stripes on the 
surface of runways, taxiways, and aprons, in accordance with these specifications and at the locations 
shown on the plans, or as directed by the Resident Project Representative (RPR).  The terms “paint” and 
“marking material” as well as “painting” and “application of markings” are interchangeable throughout this 
specification.  

MATERIALS

620-2.1 Materials acceptance. The Contractor shall furnish manufacturer’s certified test reports, for 
materials shipped to the project. The certified test reports shall include a statement that the materials meet 
the specification requirements. This certification along with a copy of the paint manufacturer’s surface 
preparation; marking materials, including adhesion, flow promoting and/or floatation additive; and 
application requirements must be submitted and approved by the Resident Project Representative (RPR) 
prior to the initial application of markings. The reports can be used for material acceptance or the RPR may 
perform verification testing.  The reports shall not be interpreted as a basis for payment. The Contractor 
shall notify the RPR upon arrival of a shipment of materials to the site.  All material shall arrive in sealed 
containers that are easily quantifiable for inspection by the RPR. 

620-2.2 Marking materials.

Table 1. Marking Materials

Paint1 Glass Beads2

Type Color Fed Std. 595 
Number

Application Rate

Maximum

Type Application Rate

Minimum

Waterborne, Type II White 37925 115 ft2/gal I 8 lb/gal

1 See paragraph 620-2.2a

2 See paragraph 620-2.2b 

a. Paint. Paint shall be waterborne in accordance with the requirements of this paragraph. Paint colors 
shall comply with Federal Standard No. 595. White - 37925. 

Waterborne. Paint shall meet the requirements of Federal Specification TT-P-1952F, Type II. The non-
volatile portion of the vehicle for all paint types shall be composed of a 100% acrylic polymer as determined 
by infrared spectral analysis.  The acrylic resin used for Type III shall be 100% cross linking acrylic as 
evidenced by infrared peaks at wavelengths 1568, 1624, and 1672 cm-l with intensities equal to those 
produced by an acrylic resin known to be 100% cross linking.

b. Reflective media. Glass beads for white and yellow paint shall meet the requirements for Federal 
Specification TT-B-1325D Type I. 

Glass beads for red and pink paint shall meet the requirements for Type I, Gradation A .

Glass beads shall be treated with all compatible coupling agents recommended by the manufacturers of 
the paint and reflective media to ensure adhesion and embedment. 

Glass beads shall not be used in black and green paint.  

Type III glass beads shall not be used in red and pink paint.  
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CONSTRUCTION METHODS

620-3.1 Weather limitations. Painting shall only be performed when the surface is dry, and the ambient 
temperature and the pavement surface temperature meet the manufacturer’s recommendations in 
accordance with paragraph 620-2.1.  Painting operations shall be discontinued when the ambient or surface 
temperatures does not meet the manufacturer’s recommendations. Markings shall not be applied when the 
wind speed exceeds 10 mph unless windscreens are used to shroud the material guns.  Markings shall not 
be applied when weather conditions are forecasts to not be within the manufacturers’ recommendations for 
application and dry time. 

620-3.2 Equipment. Equipment shall include the apparatus necessary to properly clean the existing 
surface, a mechanical marking machine, a bead dispensing machine, and such auxiliary hand-painting 
equipment as may be necessary to satisfactorily complete the job.

The mechanical marker shall be an atomizing spray-type or airless type marking machine with automatic 
glass bead dispensers suitable for application of traffic paint. It shall produce an even and uniform film 
thickness and appearance of both paint and glass beads at the required coverage and shall apply markings 
of uniform cross-sections and clear-cut edges without running or spattering and without over spray. The 
marking equipment for both paint and beads shall be calibrated daily.

620-3.3 Preparation of surfaces. Immediately before application of the paint, the surface shall be dry and 
free from dirt, grease, oil, laitance, or other contaminates that would reduce the bond between the paint 
and the pavement. Use of any chemicals or impact abrasives during surface preparation shall be 
approved in advance by the RPR. After the cleaning operations, sweeping, blowing, or rinsing with 
pressurized water shall be performed to ensure the surface is clean and free of grit or other debris left 
from the cleaning process.

a. Preparation of new pavement surfaces.  The area to be painted shall be cleaned by broom, blower, 
water blasting, or by other methods approved by the RPR to remove all contaminants, including PCC curing 
compounds, minimizing damage to the pavement surface.  

b. Preparation of pavement to remove existing markings.  Existing pavement markings shall be 
removed by rotary grinding, water blasting, or by other methods approved by the RPR minimizing damage 
to the pavement surface.  The removal area may need to be larger than the area of the markings to eliminate 
ghost markings. After removal of markings on asphalt pavements, apply a fog seal or seal coat to ‘block 
out’ the removal area to eliminate ‘ghost’ markings.  

c. Preparation of pavement markings prior to remarking.  Prior to remarking existing 
markings, loose existing markings must be removed minimizing damage to the pavement surface, with a 
method approved by the RPR.  After removal, the surface shall be cleaned of all residue or debris. 

Prior to the application of markings, the Contractor shall certify in writing that the surface is dry and free 
from dirt, grease, oil, laitance, or other foreign material that would prevent the bond of the paint to the 
pavement or existing markings. This certification along with a copy of the paint manufactures application 
and surface preparation requirements must be submitted to the RPR prior to the initial application of 
markings. 

620-3.4 Layout of markings. The proposed markings shall be laid out in advance of the paint application. 
The locations of markings to receive glass beads shall be shown on the plans. 

620-3.5 Application. A period of 30 days shall elapse between placement of surface course or seal coat 
and application of the permanent paint markings. Paint shall be applied at the locations and to the 
dimensions and spacing shown on the plans. Paint shall not be applied until the layout and condition of the 
surface has been approved by the RPR. 

The edges of the markings shall not vary from a straight line more than 1/2 inch in 50 feet, and marking 
dimensions and spacing shall be within the following tolerances:
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Marking Dimensions and Spacing Tolerance

Dimension and Spacing Tolerance

36 inch or less ±1/2 inch

greater than 36 inch to 6 feet ±1 inch

greater than 6 feet to 60 feet ±2 inch

greater than 60 feet ±3 inch

The paint shall be mixed in accordance with the manufacturer’s instructions and applied to the pavement 
with a marking machine at the rate shown in Table 1. The addition of thinner will not be permitted. 

Glass beads shall be distributed upon the marked areas at the locations shown on the plans to receive 
glass beads immediately after application of the paint. A dispenser shall be furnished that is properly 
designed for attachment to the marking machine and suitable for dispensing glass beads. Glass beads 
shall be applied at the rate shown in Table 1. Glass beads shall not be applied to black paint or green paint. 
Glass beads shall adhere to the cured paint or all marking operations shall cease until corrections are made. 
Different bead types shall not be mixed. Regular monitoring of glass bead embedment and distribution 
should be performed.

620-3.6 Application--preformed thermoplastic airport pavement markings. 

Preformed thermoplastic pavement markings not used.

620-3.7 Control strip.  Prior to the full application of airfield markings, the Contractor shall prepare a control 
strip in the presence of the RPR. The Contractor shall demonstrate the surface preparation method and all 
striping equipment to be used on the project. The marking equipment must achieve the prescribed 
application rate of paint and population of glass beads (per Table 1) that are properly embedded and evenly 
distributed across the full width of the marking.  Prior to acceptance of the control strip, markings must be 
evaluated during darkness to ensure a uniform appearance.

620-3.8 Retro-reflectance.  Reflectance shall be measured with a portable retro-reflectometer meeting 
ASTM E1710 (or equivalent).  A total of 6 reading shall be taken over a 6 square foot area with 3 readings 
taken from each direction.  The average shall be equal to or above the minimum levels of all readings which 
are within 30% of each other.

Minimum Retro-Reflectance Values

Material Retro-reflectance mcd/m2/lux

White Yellow Red

Initial Type I 300 175 35

Initial Type III 600 300 35

Initial Thermoplastic 225 100 35

All materials, remark when less than1 100 75 10

1 Prior to remarking determine if removal of contaminants on markings will restore retro-reflectance
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620-3.9 Protection and cleanup. After application of the markings, all markings shall be protected from 
damage until dry. All surfaces shall be protected from excess moisture and/or rain and from disfiguration 
by spatter, splashes, spillage, or drippings. The Contractor shall remove from the work area all debris, 
waste, loose reflective media, and by-products generated by the surface preparation and application 
operations to the satisfaction of the RPR. The Contractor shall dispose of these wastes in strict compliance 
with all applicable state, local, and federal environmental statutes and regulations.

METHOD OF MEASUREMENT

620-4.1a The quantity of surface preparation shall be subsidiary to the item in which it is contained. 
measured by the number of square feet for each type of surface preparation specified in paragraph 620-
3.3.

620-4.1b The quantity of markings shall be paid for shall be measured by the number of square feet of 
painting. 

620-4.1c The quantity of reflective media shall subsidiary to the item in which it is contained. be paid 
for by [   the number of pounds ] [   lump sum   ] of reflective media.

620-4.2 Pavement marking removal shall be measured by the number of square feet of markings removed 
in accordance with the specifications and accepted by the RPR. 

BASIS OF PAYMENT

620-5.1 Payment for markings shall be made at the contract price for by the number of square feet of 
painting. This price shall be full compensation for furnishing all materials and for all labor, equipment, tools, 
and incidentals necessary to complete the item complete in place and accepted by the RPR in accordance 
with these specifications. 

620-5.1a Payment for surface preparation shall be made at the contract price for [   the number of square 
feet for each type of surface preparation specified in paragraph 620-3.3   ] [   lump sum   ].

620-5.2 Payment for pavement marking removal shall be made at the contract price for by the number of 
square feet of paint removed. This price shall be full compensation for furnishing all materials and for all 
labor, equipment, tools, and incidentals necessary to complete the item complete in place and accepted by 
the RPR in accordance with these specifications. 

620-5.3c Payment for reflective media shall be made at the contract price for [    the number of pounds of 
reflective media   ] [   lump sum   ].

Payment will be made under:

Item P-620-5.1a Pavement Markings, Yellow (Type I Reflective Media) - per square foot

Item P-620-5.1b Pavement Markings, Black (No Reflective Media) - per square foot

Item P-620-5.2 Pavement Marking Removal – per square foot

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM D476 Standard Classification for Dry Pigmentary Titanium Dioxide Products

ASTM D968 Standard Test Methods for Abrasion Resistance of Organic Coatings by 
Falling Abrasive

ASTM D1652 Standard Test Method for Epoxy Content of Epoxy Resins
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ASTM D2074 Standard Test Method for Total, Primary, Secondary, and Tertiary Amine 
Values of Fatty Amines by Alternative Indicator Method

ASTM D2240 Standard Test Method for Rubber Property - Durometer Hardness

ASTM D7585 Standard Practice for Evaluating Retroreflective Pavement Markings 
Using Portable Hand-Operated Instruments

ASTM E303 Standard Test Method for Measuring Surface Frictional Properties Using 
the British Pendulum Tester

ASTM E1710 Standard Test Method for Measurement of Retroreflective Pavement 
Marking Materials with CEN-Prescribed Geometry Using a Portable 
Retroreflectometer

ASTM E2302 Standard Test Method for Measurement of the Luminance Coefficient 
Under Diffuse Illumination of Pavement Marking Materials Using a 
Portable Reflectometer

ASTM G154 Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp 
Apparatus for Exposure of Nonmetallic Materials

Code of Federal Regulations (CFR)

40 CFR Part 60, Appendix A-7, Method 24
Determination of volatile matter content, water content, density, volume 
solids, and weight solids of surface coatings

29 CFR Part 1910.1200 Hazard Communication

Federal Specifications (FED SPEC)

FED SPEC TT-B-1325DBeads (Glass Spheres) Retro-Reflective

FED SPEC TT-P-1952F Paint, Traffic and Airfield Marking, Waterborne

FED STD 595 Colors used in Government Procurement

Commercial Item Description 

A-A-2886B Paint, Traffic, Solvent Based

Advisory Circulars (AC)

AC 150/5340-1 Standards for Airport Markings

AC 150/5320-12 Measurement, Construction, and Maintenance of Skid Resistant Airport 
Pavement Surfaces

END OF ITEM P-620

https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.information/documentNumber/150_5320-12C
https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.information/documentNumber/150_5320-12C
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Item 104

Removing Concrete

1. DESCRIPTION

Break, remove, and salvage or dispose of existing hydraulic cement concrete.

2. CONSTRUCTION

Remove existing hydraulic cement concrete from locations shown on the plans. Avoid damaging concrete 
that will remain in place. Saw-cut and remove the existing concrete to neat lines. Replace or repair any 
concrete damaged by the Contractor at no expense to the Department. Owner by methods approved by 
the engineer. Accept ownership and properly dispose of broken concrete in accordance with federal, state, 
and local regulations unless otherwise shown on the plans.

3. MEASUREMENT

Removing concrete pavement, floors, porches, patios, riprap, medians, foundations, sidewalks, driveways, 
and other appurtenances will be measured by the square yard (regardless of thickness) or by the cubic yard 
of calculated volume, in its original position.

Removing curb, curb and gutter, and concrete traffic barrier shall not be measured for separate payment 
but shall be considered subsidiary to pavement and/or sidewalk removal. will be measured by the foot 
in its original position. The removal of monolithic concrete curb or dowelled concrete curb will be included in 
the concrete pavement measurement.

Removing retaining walls will be measured by the square yard along the front face from the top of the wall to 
the top of the footing.

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.

The unit of measurement for ‘Pavement Removal’ shall be the number of square yards removed by 
the Contractor regardless of thickness. In areas to be replaced with a proposed pavement section; all 
pavement, existing base, and soil shall be removed to the bottom of the proposed section. All soil and 
base to be removed shall be removed according to the embankment specification. In areas to be 
replaced with unpaved areas, the ground shall be prepared according to the embankment 
specification and built back to proposed grade lines or existing grades lines if proposed grade lines 
are not given.  Any pavement removed outside the limits of removal because the pavement was 
damaged by negligence on the part of the Contractor shall not be included in the measurement for 
payment.

“Concerete Pavement Removal” shall be paid for by the square yard of concrete pavement material 
removed (regardless of thickness). 

“Sidewalk Removal” shall be paid for by the square yard of sidewalk pavement removal (regardless 
of thickness). 
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4. 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 “Removing Concrete” of the type specified. This price 
is full compensation for breaking the concrete; loading, hauling, and salvaging or disposing of the material; 
and equipment, labor, tools, and incidentals.

Removing retaining wall footings will not be paid for directly but will be considered subsidiary to this Item.

   Payment will be made under:

   Item TX-104-5.1 Concrete Pavement Removal — per square yard
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Item 105

Removing Treated and Untreated
 

Base and Asphalt Pavement

1. DESCRIPTION

Break, remove, and store or dispose of existing asphalt pavement, including surface treatments, and treated 
or untreated base materials.

2. CONSTRUCTION

Break material retained by the Department into pieces not larger than 24 in. unless otherwise shown on the 
plans. Remove existing asphalt pavement before disturbing stabilized base. Avoid contamination of the 
asphalt materials and damage to adjacent areas. Repair material damaged by operations outside the 
designated locations.

Stockpile materials designated salvageable at designated sites when shown on the plans or as directed. 
Prepare stockpile site by removing vegetation and trash and by providing for proper drainage. Material not 
designated to be salvaged will become the property of the Contractor. When this material is disposed of, do 
so in accordance with federal, state, and local regulations. All existing pavement removed shall be 
disposed of off-site. All hauling will be considered a necessary and incidental part of the work. Its 
costs shall be considered by the Contractor and included in the contract unit price for the pay items 
of work involved. No payment will be made separately or directly for hauling on any part of the work.

Pavement designated to remain shall be protected. Contractor is responsible for repairing any 
damage to pavement designated to remain by methods approved by the engineer.

3. MEASUREMENT

This Item will be measured by the 100-ft. station along the baseline of each roadbed, by the square yard of 
existing treated or untreated base and asphalt pavement in its original position, or by the cubic yard of 
existing treated or untreated base and asphalt pavement in its original position, as calculated by the average 
end area method. Square yard and cubic yard measurement will be established by the widths and depths 
shown on the plans and the lengths measured in the field.

The unit of measurement for pavement removal shall be the number of square yards removed by the 
Contractor regardless of thickness. In areas to be replaced with a proposed pavement section; all 
pavement, existing base, and soil shall be removed to the bottom of the proposed section. All soil and 
base to be removed shall be removed according to the embankment specification. In areas to be 
replaced with unpaved areas, the ground shall be prepared according to the embankment 
specification and built back to proposed grade lines or existing grade lines if proposed grade lines 
are not given.  Any pavement removed outside the limits of removal because the pavement was 
damaged by negligence on the part of the Contractor shall not be included in the measurement for 
payment.

4. PAYMENT

The work performed in accordance with this Item and measured as provided under “Measurement” will be 
paid for at the unit price bid for “Asphalt Pavement Removal Removing Treated and Untreated Base and 
Asphalt Pavement” of the depth specified. This price is full compensation for breaking the material, loading, 
hauling, unloading, stockpiling or disposing; repair to areas outside designated locations for removal; and 
equipment, labor, tools, and incidentals.
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    Payment will be made under:

   Item TX-105-5.1 Asphalt Pavement Removal — per square yard
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Item 162

Sodding for Erosion Control

1. DESCRIPTION

Provide and install grass sod as shown on the plans or as directed.

2. MATERIALS

Use live, growing grass sod of the type specified on the plans. Use grass sod with a healthy root system and 
dense matted roots throughout the soil of the sod for a minimum thickness of 1 in. Do not use sod from areas 
where the grass is thinned out. Keep sod material moist from the time it is dug until it is planted. Grass sod 
with dried roots is unacceptable.

2.1. Block Sod. Use block, rolled, or solid sod free from noxious weeds, Johnson grass, other grasses, or any 
matter deleterious to the growth and subsistence of the sod.

2.2. Mulch Sod. Use mulch sod from an approved source, free from noxious weeds, Johnson grass, other 
grasses, or any matter deleterious to the growth and subsistence of the sod.

2.3. Fertilizer. Furnish fertilizer in accordance with Article 166.2., “Materials.”

2.4. Water. Furnish water in accordance with Article 168.2., “Materials.”

2.5. Mulch. Use straw mulch consisting of oat, wheat, or rice straw or hay mulch of either Bermudagrass or 
prairie grasses. Use straw or hay mulch free of Johnson grass and other noxious and foreign materials. Keep 
the mulch dry and do not use molded or rotted material.

2.6. Tacking Methods. Use a tacking agent applied in accordance with the manufacturer’s recommendations or 
a crimping method on all straw or hay mulch operations. Use tacking agents as approved or as specified on 
the plans.

3. CONSTRUCTION

Cultivate the area to a depth of 4 in. before placing the sod. Plant the sod specified and mulch, if required, 
after the area has been completed to lines and grades as shown on the plans. Apply fertilizer uniformly over 
the entire area in accordance with Article 166.3., “Construction,” and water in accordance with Article 168.3., 
“Construction.” Plant between the average date of the last freeze in the Spring and 6 weeks before the 
average date for the first freeze in the Fall according to the Texas Almanac for the project area.

3.1. Sodding Types.

3.1.1. Spot Sodding. Use only Bermudagrass sod. Create furrows parallel to the roadway, approximately 5 in. 
deep and on 18-in. centers. Sod a continuous row not less than 3 in. wide in the 2 furrows adjacent to the 
roadway. Place 3-in. squares of sod on 15-in. centers in the remaining furrows. Place sod so that the root 
system will be completely covered by the soil. Firm all sides of the sod with the soil without covering the sod 
with soil.

3.1.2. Block Sodding. Place sod over the prepared area. Roll or tamp the sodded area to form a thoroughly 
compacted, solid mat filling all voids in the sodded area with additional sod. Trim and remove all visible 
netting and backing materials. Keep sod along edges of curbs, driveways, walkways, etc., trimmed until 
acceptance.
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3.1.3. Mulch Sodding. Mow sod source to no shorter than 4 in., rake and remove cuttings. Disk the sod in
2 directions, cutting the sod to a minimum of 4 in. Excavate the sod material to a depth of no more than 6 in. 
Keep excavated material moist or it will be rejected. Distribute the mulch sod uniformly over the area to a 
depth of 6 in. loose, unless otherwise shown on the plans, and roll with a light roller or other suitable 
equipment.

Add or reshape the mulch sod to meet the requirements of Section 162.3.2., “Finishing.”

3.2. Finishing. Smooth and shape the area after planting to conform to the desired cross-sections. Spread any 
excess soil uniformly over adjacent areas or dispose of the excess soil as directed.

3.3. Straw or Hay Mulch. Apply straw or hay mulch for “Spot Sodding” and “Mulch Sodding” uniformly over the 
area as shown on the plans. Apply straw mulch at 2 to 2-1/2 tons per acre. Apply hay mulch at 1-1/2 to
2 tons per acre. Use a tacking method over the mulched area.

3.4. Establishing Turf.

3.4.1. General. The Contractor shall provide general care for the sodded areas as soon as the sod has been 
laid and shall continue until final inspection and acceptance of the work.

3.4.2. Protection. All sodded areas shall be protected against traffic or other use by warning signs or 
barricades approved by the Engineer.

3.4.3. Mowing. The Contractor shall mow the sodded areas with approved mowing equipment, depending 

upon climatic and growth conditions and the needs for mowing specific areas.  In the event that weeds 
or other undesirable vegetation are permitted to grow to such an extent that, either cut or uncut, they 
threaten to smother the sodded species, they shall be mowed and the clippings raked and removed 
from the area.

3.4.4. Repairing. When the surface has become gullied or otherwise damaged during the period covered by 
this contract, the affected areas shall be repaired to re-establish the grade and the condition of the soil, 
as directed by the Engineer, and shall then be sodded as specified in paragraph 3.1.2.

3.4.5. Watering. Contractor shall water sod in accordance with Tx-168 Vegetative Watering and this 
specification. Adequate water and watering equipment must be on hand before sodding begins, and 
sod shall be kept moist until it has become established and its continued growth assured. In all cases, 
watering shall be done in a manner that will avoid erosion from the application of excessive quantities 
and will avoid damage to the finished surface.

.

4. MEASUREMENT

“Spot Sodding,” “Block Sodding,” and “Straw or Hay Mulch” will be measured by the square yard in its final 
position. “Mulch Sodding” will be measured by the square yard in its final position or by the cubic yard in 
vehicles as delivered to the planting site.

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 “Spot Sodding,” “Block Sodding,” “Straw or Hay 
Mulch,” or “Mulch Sodding.” This price is full compensation for securing a source, excavation, loading, 
hauling, placing, rolling, finishing, furnishing materials, equipment, labor, tools, supplies, and incidentals. 
Fertilizer will not be paid for directly but will be subsidiary to this Item.

Unless otherwise specified on the plans, water, except for that used for maintaining and preparing the sod 
before planting, will be measured and paid for in accordance with Item 168, “Vegetative Watering.” All 
watering associated with maintaining, preparing, and establishing the sod shall be considered 
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subsidiary to TX-162 Sodding for Erosion Control.

Payment will be made under:

Item TX 162- 5.1 Block Sodding — per Square Yard
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TX-216

Item 216 

Proof Rolling

1. DESCRIPTION

Proof-roll earthwork, base, or both to locate unstable areas.

2. EQUIPMENT

2.1. Specified Equipment. Furnish rollers that weigh at least 25 tons when loaded. The maximum acceptable 
load is 50 tons. Provide rollers that meet the requirements of Section 210.2.4., “Pneumatic Tire Rollers.”

2.2. Alternative Equipment. The Contractor may use alternate compaction equipment that produces results 
equivalent to the specified equipment in the same period of time as approved. Discontinue the use of the 
alternative equipment and furnish the specified equipment if the desired results are not achieved.

3. CONSTRUCTION

Perform proof rolling as directed. Adjust the load and tire inflation pressures within the range of the 
manufacturer’s charts or tabulations, as directed. Make at least 2 coverages with the proof roller. Offset each 
trip of the roller by at most one tire width. Operate rollers at a speed between 2 and 6 mph, as directed.
Correct unstable or nonuniform areas, if found, in accordance with the applicable Item.

4. MEASUREMENT

Rolling will be measured by the hour operated on surfaces being tested. Proof rolling shall not be measured 
for separate payment.

5. PAYMENT

The work performed and equipment furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Proof Rolling.” This price is full compensation for 
furnishing and operating equipment and for labor, materials, tools, and incidentals. Proof rolling shall be 
considered subsidiary to the items in which it is required. There shall be no separate payment for proof 
rolling.
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Item 247

Flexible Base

1. DESCRIPTION

Construct a foundation course composed of flexible base.

2. MATERIALS

Furnish uncontaminated materials of uniform quality that meet the requirements of the plans and 
specifications. Notify the Engineer of the proposed material sources and of changes to material sources. The 
Engineer may sample and test project materials at any time before compaction throughout the duration of the 
project to assure specification compliance. Use Tex-100-E material definitions.

2.1. Aggregate. Furnish aggregate of the type and grade shown on the plans and meeting the requirements of 
Table 1. Each source must meet Table 1 requirements for liquid limit, plasticity index, and wet ball mill for the 
grade specified. Do not use additives, such as but not limited to lime, cement, or fly ash to modify aggregates 
to meet the requirements of Table 1 unless shown on the plans.

Table 1
Material Requirements

2.1.1. Material Tolerances. The Engineer may accept material if no more than 1 of the 5 most recent gradation 
tests has an individual sieve outside the specified limits of the gradation.

When target grading is required by the plans, no single failing test may exceed the master grading by more 
than 5 percentage points on sieves No. 4 and larger or 3 percentage points on sieves smaller than No. 4.

Property Test Method Grade 1–2 Grade 3 Grade 42 Grade 5

Sampling Tex-400-A

Master gradation sieve size
(cumulative % retained)

2-1/2" 0 0 0

1-3/4" 0–10 0–10 0–5

7/8" 10–35 – 10–35

3/8" 30–65 – 35–65

#4 45–75 45–75 45–75

#40

Tex-110-E

65–90 50–85

As shown on 
the plans

70–90

Liquid Limit, % Max Tex-104-E 40 40
As shown on 

the plans
35

Plasticity Index, Max1 10 12
As shown on 

the plans
10

Plasticity index, Min1

Tex-106-E
As shown on 

the plans
As shown on the 

plans
As shown on 

the plans
As shown on 

the plans

Wet ball mill, % Max 40 –
As shown on 

the plans
40

Wet ball mill, % Max increase 
passing the #40 sieve

Tex-116-E

20 –
As shown on 

the plans
20

Min compressive strength, psi

lateral pressure 0 psi 35 – –

lateral pressure 3 psi – – 90

lateral pressure 15 psi

Tex-117-E

175 –

As shown on 
the plans

175

1. Determine plastic index in accordance with Tex-107-E (linear shrinkage) when liquid limit is unattainable as defined 
in Tex-104-E.

2. Grade 4 may be further designated as Grade 4A, Grade 4B, etc.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn400.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi116.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi117.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
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The Engineer may accept material if no more than 1 of the 5 most recent plasticity index tests is outside the 
specified limit. No single failing test may exceed the allowable limit by more than 2 points.

2.1.2. Material Types. Do not use fillers or binders unless approved. Furnish the type specified on the plans in 
accordance with the following:

2.1.2.1. Type A. Crushed stone produced and graded from oversize quarried aggregate that originates from a single, 
naturally occurring source. Do not use gravel or multiple sources.

2.1.2.2. Type B. Crushed or uncrushed gravel. Blending of 2 or more sources is allowed.

2.1.2.3. Type C. Crushed gravel with a minimum of 60% of the particles retained on a No. 4 sieve with 2 or more 
crushed faces as determined by Tex-460-A, Part I. Blending of 2 or more sources is allowed.

2.1.2.4. Type D. Type A material or crushed concrete. Crushed concrete containing gravel will be considered Type D 
material. Crushed concrete must meet the requirements in Section 247.2.1.3.2., “Recycled Material 
(Including Crushed Concrete) Requirements,” and be managed in a way to provide for uniform quality. The 
Engineer may require separate dedicated stockpiles in order to verify compliance.

2.1.2.5. Type E. Caliche, iron ore or as otherwise shown on the plans.

2.1.3. Recycled Material. Reclaimed asphalt pavement (RAP) and other recycled materials may be used when 
shown on the plans. Request approval to blend 2 or more sources of recycled materials.

2.1.3.1. Limits on Percentage. Do not exceed 20% RAP by weight, when RAP is allowed, unless otherwise shown 
on the plans. The percentage limitations for other recycled materials will be as shown on the plans.

2.1.3.2. Recycled Material (Including Crushed Concrete) Requirements.

2.1.3.2.1. Contractor-Furnished Recycled Materials. Provide recycled materials, other than RAP, that have a 
maximum sulfate content of 3,000 ppm when tested in accordance with Tex-145-E. When the Contractor 
furnishes the recycled materials, including crushed concrete, the final product will be subject to the 
requirements of Table 1 for the grade specified. Certify compliance with DMS-11000, “Evaluating and Using 
Nonhazardous Recyclable Materials Guidelines,” for Contractor furnished recycled materials. In addition, 
recycled materials must be free from reinforcing steel and other objectionable material and have at most 
1.5% deleterious material when tested in accordance with Tex-413-A. For RAP, do not exceed a maximum 
percent loss from decantation of 5.0% when tested in accordance with Tex-406-A. Test RAP without 
removing the asphalt.

2.1.3.2.2. Department-Furnished Required Recycled Materials. When the Department furnishes and requires the 
use of recycled materials, unless otherwise shown on the plans:

 Department-required recycled material will not be subject to the requirements in Table 1,

 Contractor-furnished materials are subject to the requirements in Table 1 and this Item,

 the final product, blended, will be subject to the requirements in Table 1, and 

 for final product, unblended (100% Department-furnished required recycled material), the liquid limit, 

plasticity index, wet ball mill, and compressive strength is waived.

Crush Department-furnished RAP so that 100% passes the 2 in. sieve. The Contractor is responsible for 
uniformly blending to meet the percentage required.

2.1.3.2.3. Department-Furnished and Allowed Recycled Materials. When the Department furnishes and allows the 
use of recycled materials or allows the Contractor to furnish recycled materials, the final blended product is 
subject to the requirements of Table 1 and the plans.

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/100-E_series/pdfs/soi145.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/DMS/11000_series/pdfs/11000.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn413.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
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2.1.3.3. Recycled Material Sources. Department-owned recycled material is available to the Contractor only when 
shown on the plans. Return unused Department-owned recycled materials to the Department stockpile 
location designated by the Engineer unless otherwise shown on the plans.

The use of Contractor-owned recycled materials is allowed when shown on the plans. Contractor-owned 
surplus recycled materials remain the property of the Contractor. Remove Contractor-owned recycled 
materials from the project and dispose of them in accordance with federal, state, and local regulations before 
project acceptance. Do not intermingle Contractor-owned recycled material with Department-owned recycled 
material unless approved.

2.2. Water. Furnish water free of industrial wastes and other objectionable matter.

2.3. Material Sources. Expose the vertical faces of all strata of material proposed for use when non-commercial 
sources are used. Secure and process the material by successive vertical cuts extending through all 
exposed strata, when directed.

3. EQUIPMENT

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

3.1. Provide rollers in accordance with Item 210, “Rolling.” Provide proof rollers in accordance with Item 216, 
“Proof Rolling,” when required.

3.2. When ride quality measurement is required, provide a high speed or lightweight inertial profiler certified at the 
Texas A&M Transportation Institute. Provide equipment certification documentation. Display a current decal 
on the equipment indicating the certification expiration date.

4. CONSTRUCTION

Construct each layer uniformly, free of loose or segregated areas, and with the required density and moisture 
content. Provide a smooth surface that conforms to the typical sections, lines, and grades shown on the 
plans or as directed.

Stockpile base material temporarily at an approved location before delivery to the roadway. Build stockpiles 
in layers no greater than 2 ft. thick. Stockpiles must have a total height between 10 and 16 ft. unless 
otherwise approved. After construction and acceptance of the stockpile, loading from the stockpile for 
delivery is allowed. Load by making successive vertical cuts through the entire depth of the stockpile.

Do not add or remove material from temporary stockpiles that require sampling and testing before delivery 
unless otherwise approved. Charges for additional sampling and testing required as a result of adding or 
removing material will be deducted from the Contractor’s estimates.

Haul approved flexible base in clean trucks. Deliver the required quantity to each 100-ft. station or 
designated stockpile site as shown on the plans. Prepare stockpile sites as directed. When delivery is to the 
100-ft. station, manipulate in accordance with the applicable Items.

4.1. Preparation of Subgrade or Existing Base. Remove or scarify existing asphalt concrete pavement in 
accordance with Item 105, “Removing Treated and Untreated Base and Asphalt Pavement,” when shown on 
the plans or as directed. Shape the subgrade or existing base to conform to the typical sections shown on 
the plans or as directed.

When new base is required to be mixed with existing base, deliver, place, and spread the new flexible base 
in the required amount per station. Manipulate and thoroughly mix the new base with existing material to 
provide a uniform mixture to the specified depth before shaping.
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Proof roll the roadbed in accordance with Item 216, “Proof Rolling,” before pulverizing or scarifying when 
shown on the plans or directed. Correct soft spots as directed.

4.2. Placing. Spread and shape flexible base into a uniform layer with an approved spreader the same day as 
delivered unless otherwise approved. Construct layers to the thickness shown on the plans. Maintain the 
shape of the course. Control dust by sprinkling, as directed. Correct or replace segregated areas as directed, 
at no additional expense to the Department.

Place successive base courses and finish courses using the same construction methods required for the first 
course.

4.3. Compaction. Compact using density control unless otherwise shown on the plans. Multiple lifts are 
permitted when shown on the plans or approved. Bring each layer to the moisture content directed. When 
necessary, sprinkle the material in accordance with Item 204, “Sprinkling.”

Begin rolling longitudinally at the sides and proceed towards the center, overlapping on successive trips by at 
least 1/2 the width of the roller unit. Begin rolling at the low side and progress toward the high side on 
superelevated curves. Offset alternate trips of the roller. Operate rollers at a speed between 2 and 6 mph as 
directed.

Rework, recompact, and refinish material that fails to meet or that loses required moisture, density, stability, 
or finish requirements before the next course is placed or the project is accepted. Continue work until 
specification requirements are met. Perform the work at no additional expense to the Department.

Before final acceptance, the Engineer will select the locations of tests and measure the flexible base depth in 
accordance with Tex-140-E. Correct areas deficient by more than 1/2 in. in thickness by scarifying, adding 
material as required, reshaping, recompacting, and refinishing at the Contractor’s expense.

4.3.1. Ordinary Compaction. Roll with approved compaction equipment as directed. Correct irregularities, 
depressions, and weak spots immediately by scarifying the areas affected, adding or removing approved 
material as required, reshaping, and recompacting.

4.3.2. Density Control. Compact to at least 100% of the maximum dry density determined by Tex-113-E, unless 
otherwise shown on the plans. Maintain moisture during compaction within ±2 percentage points of the 
optimum moisture content as determined by Tex-113-E. Measure the moisture content of the material in 
accordance with Tex-115-E or Tex-103-E during compaction daily and report the results the same day to the 
Engineer, unless otherwise shown on the plans or directed. Do not achieve density by drying the material 
after compaction.

The Engineer will determine roadway density and moisture content of completed sections in accordance with 
Tex-115-E. The Engineer may accept the section if no more than 1 of the 5 most recent density tests is 
below the specified density and the failing test is no more than 3 pcf below the specified density.

4.4. Finishing. After completing compaction, clip, skin, or tight-blade the surface with a maintainer or subgrade 
trimmer to a depth of approximately 1/4 in. Remove loosened material and dispose of it at an approved 
location. Seal the clipped surface immediately by rolling with a pneumatic tire roller until a smooth surface is 
attained. Add small increments of water as needed during rolling. Shape and maintain the course and 
surface in conformity with the typical sections, lines, and grades as shown on the plans or as directed.

Correct grade deviations greater than 1/4 in. in 16 feet measured longitudinally or greater than 1/4 in. over 
the entire width of the cross-section in areas where surfacing is to be placed. Correct by loosening and 
adding, or removing material. Reshape and re-compact in accordance with Section 247.4.3., “Compaction.”

4.5. Curing. Cure the finished section until the moisture content is at least 2 percentage points below optimum or 
as directed before applying the next successive course or prime coat.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi140.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi103.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi115.pdf
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4.6. Ride Quality. This section applies to the final travel lanes that receive a 1 or 2 course surface treatment for 
the final surface, unless otherwise shown on the plans. Measure ride quality of the base course after 
placement of the prime coat and before placement of the surface treatment, unless otherwise approved. Use 
a certified profiler operator from the Department’s MPL. When requested, furnish the Engineer 
documentation for the person certified to operate the profiler.

Provide all profile measurements to the Engineer in electronic data files within 3 days after placement of the 
prime coat using the format specified in Tex-1001-S. The Engineer will use Department software to evaluate 
longitudinal profiles to determine areas requiring corrective action. Correct 0.1-mi.sections having an average 
international roughness index (IRI) value greater than 100.0 in. per mile to an IRI value of 100.0 in. per mile 
or less for each wheel path, unless otherwise shown on the plans.

Re-profile and correct sections that fail to maintain ride quality until placement of the next course, as 
directed. Correct re-profiled sections until specification requirements are met, as approved. Perform this work 
at no additional expense to the Department.

5. MEASUREMENT

Flexible base will be measured as follows:

 Flexible Base (Complete In Place). The ton, square yard, or any cubic yard method.

 Flexible Base (Roadway Delivery). The ton or any cubic yard method.

 Flexible Base (Stockpile Delivery). The ton, cubic yard in vehicle, or cubic yard in stockpile.

Measurement by the cubic yard in final position and square yard is a plans quantity measurement. The 
quantity to be paid for 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.

Measurement is further defined for payment as follows.

5.1. Cubic Yard in Vehicle. By the cubic yard in vehicles of uniform capacity at the point of delivery.

5.2. Cubic Yard in Stockpile. By the cubic yard in the final stockpile position by the method of average end 
areas.

5.3. Cubic Yard in Final Position. By the cubic yard in the completed and accepted final position. The volume of 
base course is computed in place by the method of average end areas between the original subgrade or 
existing base surfaces and the lines, grades, and slopes of the accepted base course as shown on the plans.

5.4. Square Yard. By the square yard of surface area in the completed and accepted final position. The surface 
area of the base course is based on the width of flexible base as shown on the plans.

5.5. Ton. By the ton of dry weight in vehicles as delivered. The dry weight is determined by deducting the weight 
of the moisture in the material at the time of weighing from the gross weight of the material. The Engineer will 
determine the moisture content in the material in accordance with Tex-103-E from samples taken at the time 
of weighing.

When material is measured in trucks, the weight of the material will be determined on certified scales, or the 
Contractor must provide a set of standard platform truck scales at a location approved by the Engineer. 
Scales must conform to the requirements of Item 520, “Weighing and Measuring Equipment.”

6. PAYMENT

The work performed and materials furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for the types of work shown below. No additional payment 

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/100-E_series/pdfs/soi103.pdf
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will be made for thickness or width exceeding that shown on the typical section or provided on the plans for 
cubic yard in the final position or square yard measurement.

Sprinkling and rolling, except proof rolling, will not be paid for directly but will be subsidiary to this Item unless 
otherwise shown on the plans. When proof rolling is shown on the plans or directed, it will be paid for in 
accordance with Item 216, “Proof Rolling.”

Where subgrade is constructed under this Contract, correction of soft spots in the subgrade will be at the 
Contractor’s expense. Where subgrade is not constructed under this Contract, correction of soft spots in the 
subgrade will be paid in accordance with pertinent Items or Article 4.4., “Changes in the Work.”

6.1. Flexible Base (Complete In Place). Payment will be made for the type and grade specified. For cubic yard 
measurement, “In Vehicle,” “In Stockpile,” or “In Final Position” will be specified. For square yard 
measurement, a depth will be specified. This price is full compensation for furnishing materials, temporary 
stockpiling, assistance provided in stockpile sampling and operations to level stockpiles for measurement, 
loading, hauling, delivery of materials, spreading, blading, mixing, shaping, placing, compacting, reworking, 
finishing, correcting locations where thickness is deficient, curing, furnishing scales and labor for weighing 
and measuring, and equipment, labor, tools, and incidentals.

6.2. Flexible Base (Roadway Delivery). Payment will be made for the type and grade specified. For cubic yard 
measurement, “In Vehicle,” “In Stockpile,” or “In Final Position” will be specified. The unit price bid will not 
include processing at the roadway. This price is full compensation for furnishing materials, temporary 
stockpiling, assistance provided in stockpile sampling and operations to level stockpiles for measurement, 
loading, hauling, delivery of materials, furnishing scales and labor for weighing and measuring, and 
equipment, labor, tools, and incidentals.

6.3. Flexible Base (Stockpile Delivery). Payment will be made for the type and grade specified. For cubic yard 
measurement, “In Vehicle” or “In Stockpile” will be specified. The unit price bid will not include processing at 
the roadway. This price is full compensation for furnishing and disposing of materials, preparing the stockpile 
area, temporary or permanent stockpiling, assistance provided in stockpile sampling and operations to level 
stockpiles for measurement, loading, hauling, delivery of materials to the stockpile, furnishing scales and 
labor for weighing and measuring, and equipment, labor, tools, and incidentals. 

Payment will be made under:

Item TX-247-6.1 Flexible Base (Density Control) (Complete in Place) (Type D Grade 1) (6”) – Per 
Square Yard

Item TX-247-6.2 Flexible Base (Density Control) (Complete in Place) (Type D Grade 1) (12”) – Per 
Square Yard
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Item 341

Dense-Graded Hot-Mix Asphalt

1. DESCRIPTION

Construct a hot-mix asphalt (HMA) pavement layer composed of a compacted, dense-graded mixture of 
aggregate and asphalt binder mixed hot in a mixing plant. Payment adjustments will apply to HMA placed 
under this specification unless the HMA is deemed exempt in accordance with Section 341.4.9.4., “Exempt 
Production.”

2. MATERIALS

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

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

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

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

For sources not listed on the Department’s BRSQC:

 build an individual stockpile for each material;

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

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

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

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 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
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other than travel lanes when shown on the plans. The SAC for sources on the Department’s Aggregate 
Quality Monitoring Program (AQMP) (Tex-499-A) is listed in the BRSQC.

2.1.1.1. Blending Class A and Class B Aggregates. Class B aggregate meeting all other requirements in Table 1 
may be blended with a Class A aggregate to meet requirements for Class A materials. 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. Blend by volume 
if the bulk specific gravities of the Class A and B aggregates differ by more than 0.300. Coarse aggregate 
from RAP and Recycled Asphalt Shingles (RAS) will be considered as Class B aggregate for blending 
purposes.

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

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

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

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

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

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

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

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

2.1.3. Fine Aggregate. Fine aggregates consist of manufactured sands, screenings, and field sands. Fine 
aggregate stockpiles must meet the gradation requirements in Table 2. Supply fine aggregates that are free 
from organic impurities. The Engineer may test the fine aggregate in accordance with Tex-408-A to verify the 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn499.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
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material is free from organic impurities. No more than 15% of the total aggregate may be field sand or other 
uncrushed fine aggregate. Use fine aggregate, with the exception of field sand, from coarse aggregate 
sources that meet the requirements shown in Table 1 unless otherwise approved.

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

Table 1
Aggregate Quality Requirements

Property Test Method Requirement

Coarse Aggregate

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

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

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

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

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

Magnesium sulfate soundness, 5 cycles, %, 
Max

Tex-411-A 30

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

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

Fine Aggregate

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

Combined Aggregate3

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

1. Used to estimate the magnesium sulfate soundness loss in accordance with 
Section 341.2.1.1.2., “Micro-Deval Abrasion.”

2. Only applies to crushed gravel.
3. Aggregates, without mineral filler, RAP, RAS, or additives, combined as used in the job-mix 

formula (JMF).
Table 2

Gradation Requirements for Fine Aggregate

Sieve Size % Passing by Weight or Volume

3/8″ 100

#8 70–100

#200 0–30

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

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

Engineer;

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

 meets the gradation requirements in Table 3.

Table 3
Gradation Requirements for Mineral Filler

Sieve Size % Passing by Weight or Volume

#8 100

#200 55–100

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

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

2.5. Tack Coat. Furnish CSS-1H, SS-1H, or a PG binder with a minimum high-temperature grade of PG 58 for 
tack coat binder in accordance with Item 300, “Asphalts, Oils, and Emulsions.” Specialized or preferred tack 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
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coat materials 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.

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

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

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

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

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

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

2.7. Recycled Materials. Use of RAP and RAS is permitted 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 asphalt binder content and 
gradation of the RAP and RAS stockpiles for mixture design purposes in accordance with Tex-236-F. The 
Engineer may verify the asphalt binder content of the stockpiles at any time during production. Perform other 
tests on RAP and RAS when shown on the plans. Asphalt binder from RAP and RAS is designated as 
recycled asphalt binder. Calculate and ensure that the ratio of the recycled asphalt binder to total binder does 
not exceed the percentages shown in Table 5 during mixture design and HMA production when RAP or RAS 
is used. Use a separate cold feed bin for each stockpile of RAP and RAS during HMA production.

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

 Surface. The final HMA lift placed at or near the top of the pavement structure;

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

riding surface; and

 Base. Mixtures placed greater than 8.0 in. from the riding surface.

2.7.1. RAP. RAP is salvaged, milled, pulverized, broken, or crushed asphalt pavement. Crush or break RAP so that 
100% of the particles pass the 2 in. sieve. Fractionated RAP is defined as 2 or more RAP stockpiles, divided 
into coarse and fine fractions.

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. This 
allowance does not apply to a Contractor using unfractionated 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 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
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unless otherwise shown on the plans. The Contractor will retain ownership of RAP generated on the project 
when shown on the plans.

The coarse RAP stockpile will contain only material retained by processing over a 3/8-in. or 1/2-in. screen 
unless otherwise approved. The fine RAP stockpile will contain only material passing the 3/8-in. or 1/2-in. 
screen 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. The maximum percentages of fractionated RAP may be comprised 
of coarse or fine fractionated RAP or the combination of both coarse and fine fractionated RAP.

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

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

Table 4
Maximum Allowable Amounts of RAP1

Maximum Allowable
Fractionated RAP2 (%)

Maximum Allowable
Unfractionated RAP3 (%)

Surface Intermediate Base Surface Intermediate Base

20.0 30.0 40.0 10.0 10.0 10.0

1. Must also meet the recycled binder to total binder ratio shown in Table 5.
2. Up to 5% RAS may be used separately or as a replacement for fractionated RAP.
3. Unfractionated RAP may not be combined with fractionated RAP or RAS. 

2.7.2. RAS. Use of post-manufactured RAS or post-consumer RAS (tear-offs) is permitted unless otherwise shown 
on the plans. Up to 5% RAS may be used separately or as a replacement for fractionated RAP in accordance 
with Table 4 and Table 5. RAS is defined as processed asphalt shingle material from manufacturing of 
asphalt roofing shingles or from re-roofing residential structures. Post-manufactured RAS is processed 
manufacturer’s shingle scrap by-product. Post-consumer RAS is processed shingle scrap removed from 
residential structures. Comply with all regulatory requirements stipulated for RAS by the TCEQ. RAS may be 
used separately or in conjunction with RAP.

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

Add sand meeting the requirements of Table 1 and Table 2 or fine RAP to RAS stockpiles if needed to keep 
the processed material workable. Any stockpile that contains RAS will be considered a RAS stockpile and be 
limited to no more than 5.0% of the HMA mixture in accordance with Table 4.

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

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
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2.8. Substitute Binders. Unless otherwise shown on the plans, the Contractor may use a substitute PG binder 
listed in Table 5 instead of the PG binder originally specified, if the substitute PG binder and mixture made 
with the substitute PG binder meet the following:

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

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

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

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

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

Table 5
Allowable Substitute PG Binders and Maximum Recycled Binder Ratios

Maximum Ratio of Recycled Binder1 to Total Binder (%)Originally Specified
PG Binder

Allowable Substitute 
PG Binder Surface Intermediate Base

HMA

70-22 or 64-22 20.0 20.0 20.0
76-222

70-28 or 64-28 30.0 35.0 40.0

64-22 20.0 20.0 20.0
70-222

64-28 or 58-28 30.0 35.0 40.0

64-222 58-28 30.0 35.0 40.0

70-28 or 64-28 20.0 20.0 20.0
76-282

64-34 30.0 35.0 40.0

64-28 or 58-28 20.0 20.0 20.0
70-282

64-34 or 58-34 30.0 35.0 40.0

58-28 20.0 20.0 20.0
64-282

58-34 30.0 35.0 40.0

WMA3

76-222 70-22 or 64-22 30.0 35.0 40.0

70-222 64-22 or 58-28 30.0 35.0 40.0

64-224 58-28 30.0 35.0 40.0

76-282 70-28 or 64-28 30.0 35.0 40.0

70-282 64-28 or 58-28 30.0 35.0 40.0

64-284 58-28 30.0 35.0 40.0

1. Combined recycled binder from RAP and RAS.
2. Use no more than 20.0% recycled binder when using this originally specified PG binder.
3. WMA as defined in Section 341.2.6.2., “Warm Mix Asphalt (WMA).”
4. When used with WMA, this originally specified PG binder is allowed for use at the maximum recycled binder 

ratios shown in this table.

3. EQUIPMENT

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

4. CONSTRUCTION

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

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

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

Test Description Test Method Contractor Engineer Level1

1. Aggregate and Recycled Material Testing

Sampling Tex-221-F   1A

Dry sieve Tex-200-F, Part I   1A

Washed sieve Tex-200-F, Part II   1A

Deleterious material Tex-217-F, Parts I & III   1A

Decantation Tex-217-F, Part II   1A

Los Angeles abrasion Tex-410-A  TxDOT

Magnesium sulfate soundness Tex-411-A  TxDOT

Micro-Deval abrasion Tex-461-A  2

Crushed face count Tex-460-A   2

Flat and elongated particles Tex-280-F   2

Linear shrinkage Tex-107-E   2

Sand equivalent Tex-203-F   2

Organic impurities Tex-408-A   2

2. Asphalt Binder & Tack Coat Sampling

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

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

3. Mix Design & Verification

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

Mixing Tex-205-F   2

Molding (TGC) Tex-206-F   1A

Molding (SGC) Tex-241-F   1A

Laboratory-molded density Tex-207-F   1A

VMA2 (calculation only) Tex-204-F   2

Rice gravity Tex-227-F   1A

Ignition oven correction factors3 Tex-236-F   2

Indirect tensile strength Tex-226-F   2

Hamburg Wheel test Tex-242-F   2

Boil test Tex-530-C   1A

4. Production Testing

Selecting production random numbers Tex-225-F, Part I  1A

Mixture sampling Tex-222-F   1A

Molding (TGC) Tex-206-F   1A

Molding (SGC) Tex-241-F   1A

Laboratory-molded density Tex-207-F   1A

VMA2 (calculation only) Tex-204-F   1A

Rice gravity Tex-227-F   1A

Gradation & asphalt binder content3 Tex-236-F   1A

Control charts Tex-233-F   1A

Moisture content Tex-212-F   1A

Hamburg Wheel test Tex-242-F   2

Micro-Deval abrasion Tex-461-A  2

Boil test Tex-530-C   1A

Abson recovery Tex-211-F  TxDOT

Overlay test Tex-248-F  TxDOT

Cantabro loss Tex-245-F  2

5. Placement Testing

Selecting placement random numbers Tex-225-F, Part II  1A/1B

Trimming roadway cores Tex-207-F   1A/1B

In-place air voids Tex-207-F   1A/1B

Establish rolling pattern Tex-207-F  1B

Control charts Tex-233-F   1A

Ride quality measurement Tex-1001-S   Note 4

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

Longitudinal joint density Tex-207-F, Part VII   1B

Thermal profile Tex-244-F   1B

1. Level 1A, 1B, and 2 are certification levels provided by the Hot Mix Asphalt Center certification program.
2. Voids in mineral aggregates.
3. Refer to Section 341.4.9.2.3., “Production Testing,” for exceptions to using an ignition oven.
4. Profiler and operator are required to be certified at the Texas A&M Transportation Institute facility when Surface 

Test Type B is specified.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit221.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn410.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn411.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn460.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit280.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi107.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit203.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit205.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn461.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit211.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.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/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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4.2. Reporting and Responsibilities. Use Department-provided templates to record and calculate all test data, 
including mixture design, production and placement QC/QA, control charts, thermal profiles, segregation 
density profiles, and longitudinal joint density. Obtain the current version of the templates at 
http://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html or from 
the Engineer. The Engineer and the Contractor will provide any available test results to the other party when 
requested. The maximum allowable time for the Contractor and Engineer to exchange test data is as given in 
Table 7 unless otherwise approved. The Engineer and the Contractor will immediately report to the other 
party any test result that requires suspension of production or placement, a payment adjustment less than 
1.000, or that fails to meet the specification requirements. Record and electronically submit all test results 
and pertinent information on Department-provided templates.

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

Table 7
Reporting Schedule

Description Reported By Reported To To Be Reported Within

Production Quality Control

Gradation1

Asphalt binder content1

Laboratory-molded density2

Moisture content3

Boil test3

Contractor Engineer
1 working day of completion of 

the sublot

Production Quality Assurance

Gradation3

Asphalt binder content3

Laboratory-molded density1

Hamburg Wheel test2

Boil test3

Binder tests2

Engineer Contractor
1 working day of completion of 

the sublot

Placement Quality Control

In-place air voids2

Segregation1

Longitudinal joint density1

Thermal profile1

Contractor Engineer
1 working day of completion of 

the lot

Placement Quality Assurance

In-place air voids1

Segregation2

Longitudinal joint density2

Thermal profile2

Aging ratio2

Engineer Contractor
1 working day of receipt of the 

trimmed
 cores for in-place air voids4

Payment adjustment summary Engineer Contractor

2 working days of performing all 
required tests

 and receiving Contractor test 
data

1. These tests are required on every sublot.
2. Optional test. To be reported as soon as results become available.
3. To be performed at the frequency specified on the plans.
4. 2 days are allowed if cores cannot be dried to constant weight within 1 day.

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

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.

http://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/forms/site-manager.html
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit233.pdf


TX-341

Addison Airport TX-341-9 U2 and R3 Ramps Rehabilitation

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

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

4.3.1. Project Personnel. For project personnel, include:

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

 current contact information for each individual listed; and

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

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

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

operations;

 aggregate stockpiling procedures to avoid contamination and segregation;

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

requirements before mixture production; and

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

4.3.3. Production. For production, include:

 loader operation procedures to avoid contamination in cold bins;

 procedures for calibrating and controlling cold feeds;

 procedures to eliminate debris or oversized material;

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

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

 procedures for reporting job control test results; and

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

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

 type and application method for release agents; and

 truck loading procedures to avoid segregation.

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

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

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

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

utensils;

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

spillage;

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

operations and good ride quality;

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

thermal segregation and other surface irregularities; and

 procedures to construct quality longitudinal and transverse joints.

4.4. Mixture Design.

4.4.1. Design Requirements. The Contractor may design the mixture using a Texas Gyratory Compactor (TGC) or 
a Superpave Gyratory Compactor (SGC) unless otherwise shown on the plans. Use the 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.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
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4.4.1.1. Target Laboratory-Molded Density When The TGC Is Used. Design the mixture at a 96.5% target 
laboratory-molded density. Increase the target laboratory-molded density to 97.0% or 97.5% at the 
Contractor’s discretion or when shown on the plans or specification.

4.4.1.2. Design Number of Gyrations (Ndesign) When The SGC Is Used. Design the mixture at 50 gyrations 
(Ndesign). Use a target laboratory-molded density of 96.0% to design the mixture; however, adjustments can 
be made to the Ndesign value as noted in Table 9. 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 provide 
results with the mixture design, or provide the laboratory mixture and request that the Department perform 
the Hamburg Wheel test. The Engineer will be allowed 10 working days to provide the Contractor with 
Hamburg Wheel test results on the laboratory mixture design.

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

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

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

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

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

 results of all applicable tests;

 the mixing and molding temperatures;

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

 the date the mixture design was performed; and

 a unique identification number for the mixture design.

Table 8
Master Gradation Limits (% Passing by Weight or Volume) and VMA Requirements

Sieve 
Size

A
Coarse
Base

B
Fine
Base

C
Coarse
Surface

D
Fine

Surface

F
Fine

Mixture

2″ 100.01 – – – –

1-1/2″ 98.0–100.0 100.01 – – –

1″ 78.0–94.0 98.0–100.0 100.01 – –

3/4″ 64.0–85.0 84.0–98.0 95.0–100.0 100.01 –

1/2″ 50.0–70.0 – – 98.0–100.0 100.01

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

#4 30.0–50.0 40.0–60.0 43.0–63.0 50.0–70.0 70.0–90.0

#8 22.0–36.0 29.0–43.0 32.0–44.0 35.0–46.0 38.0–48.0

#30 8.0–23.0 13.0–28.0 14.0–28.0 15.0–29.0 12.0–27.0

#50 3.0–19.0 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 2.0–7.0

Design VMA, % Minimum

– 12.0 13.0 14.0 15.0 16.0

Production (Plant-Produced) VMA, % Minimum

– 11.5 12.5 13.5 14.5 15.5

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, % (TGC) Tex-207-F 96.51

Design gyrations (Ndesign for SGC) Tex-241-F 502

Indirect tensile strength (dry), psi Tex-226-F 85–2003

Boil test4 Tex-530-C –

1. Increase to 97.0% or 97.5% at the Contractor’s discretion or when shown on the plans or 
specification.

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

3. 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.

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

Table 10
Hamburg Wheel Test Requirements

High-Temperature 
Binder Grade

Test Method
Minimum # of Passes

@ 12.5 mm1 Rut Depth, Tested @ 50°C

PG 64 or lower 10,0002

PG 70 15,0003

PG 76 or higher

Tex-242-F

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 no less than 
35 gyrations.

2. May be decreased to no less than 5,000 passes when shown on the plans.
3. May be decreased to no less than 10,000 passes when shown on the plans.

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

4.4.2.1. Contractor’s Responsibilities.

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

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

4.4.2.1.3. Submitting JMF1. Furnish a mix design report (JMF1) with representative samples of all component 
materials and request approval to produce the trial batch. Provide approximately 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.

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

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal914.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
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4.4.2.1.5. Supplying Asphalt. Provide at least 1 gal. of the asphalt material and sufficient quantities of any additives 
proposed for use.

4.4.2.1.6. Ignition Oven Correction Factors. Determine the aggregate and asphalt correction factors from the ignition 
oven in accordance with Tex-236-F. Provide the Engineer with split samples of the mixtures before the trial 
batch production, including all additives (except water), and blank samples used to determine the correction 
factors for the ignition oven used for QA testing during production. Correction factors established from a 
previously approved mixture design may be used for the current mixture design if the mixture design and 
ignition oven are the same as previously used, unless otherwise directed.

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

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

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

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

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

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

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

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

4.4.2.1.15. Mixture Production. Use JMF2 to produce Lot 1 as described in Section 341.4.9.3.1.1., “Lot 1 Placement,” 
after receiving approval for JMF2 and a passing result from the Department’s or a Department-approved 
laboratory’s Hamburg Wheel test on the trial batch. If desired, proceed to Lot 1 production, once JMF2 is 
approved, at the Contractor’s risk without receiving the results from the Department’s Hamburg Wheel test 
on the trial batch.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
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Notify the Engineer if electing to proceed without Hamburg Wheel test results from the trial batch. Note that 
the Engineer may require up to the entire sublot of any mixture failing the Hamburg Wheel test to be 
removed and replaced at the Contractor’s expense.

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

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

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

 be numbered in sequence to the previous JMF;

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

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

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

4.4.2.1.18. Requesting Referee Testing. Use referee testing, if needed, in accordance with Section 341.4.9.1., 
“Referee Testing,” to resolve testing differences with the Engineer.

Table 11
Operational Tolerances

Description Test Method
Allowable Difference 
Between Trial Batch 

and JMF1 Target

Allowable Difference 
from Current JMF 

Target

Allowable Difference 
between Contractor 

and Engineer1

Individual % retained for #8 sieve and larger ±5.02,3 ±5.0

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

±3.02,3 ±3.0

% passing the #200 sieve

Tex-200-F
or

Tex-236-F

Must be Within 
Master Grading Limits 

in Table 8
±2.02,3 ±1.6

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

Laboratory-molded density, % ±1.0 ±1.0 ±1.0

In-place air voids, % N/A N/A ±1.0

Laboratory-molded bulk specific gravity

Tex-207-F

N/A N/A ±0.020

VMA, %, min Tex-204-F Note 4 Note 4 N/A

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

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

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

4.4.2.2. Engineer’s Responsibilities.

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

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

4.4.2.2.2. Conditional Approval of JMF1 and Authorizing Trial Batch. The Engineer will review and verify 
conformance of the following information within 2 working days of receipt:

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

 the Contractor-provided Hamburg Wheel test results;

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

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/900-K_series/pdfs/cal914.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
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 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 341.2.1.1.2., “Micro-Deval Abrasion.” If the Engineer’s test results are pending after 2 working days, 
conditional approval of JMF1 will still be granted within 2 working days of receiving JMF1. When the 
Engineer’s test results become available, they will be used for specification compliance.

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

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

4.4.2.2.4. Ignition Oven Correction Factors. The Engineer will use the split samples provided by the Contractor to 
determine the aggregate and asphalt correction factors for the ignition oven used for QA testing during 
production in accordance with Tex-236-F.

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

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

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

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

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

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

4.4.2.2.8. Approval of Lot 1 Production. The Engineer will authorize the Contractor to proceed with Lot 1 production 
(using JMF2) as soon as a passing result is achieved from the Department’s or a Department-approved 
laboratory’s Hamburg Wheel test on the trial batch. The Contractor may proceed at its own risk with Lot 1 
production without the results from the Hamburg Wheel test on the trial batch.

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

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
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4.4.2.2.9. Approval of JMF3 and Subsequent JMF Changes. JMF3 and subsequent JMF changes are approved if 
they meet the mixture requirements shown in Table 4, Table 5, and the master grading limits shown in 
Table 8, and are within the operational tolerances of JMF2 shown in Table 11.

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

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

report; or

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

report.

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

4.5.2. Mixing and Discharge of Materials. Notify the Engineer of the target discharge temperature and produce 
the mixture within 25°F of the target. Monitor the temperature of the material in the truck before shipping to 
ensure that it does not exceed 350°F (or 275°F for WMA) and is not lower than 215°F. The Department will 
not pay for or allow placement of any mixture produced above 350°F.

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

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

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

Use equipment for hauling as defined in Section 341.4.7.3.3., “Hauling Equipment.” Use other hauling 
equipment only when allowed.

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

Prepare the surface by removing raised pavement markers and objectionable material such as moisture, dirt, 
sand, leaves, and other loose impediments from the surface before placing mixture. Remove vegetation from 
pavement edges. Place the mixture to meet the typical section requirements and produce a smooth, finished 
surface with a uniform appearance and texture. Offset longitudinal joints of successive courses of hot-mix by 
at least 6 in. Place mixture so that longitudinal joints on the surface course coincide with lane lines, or as 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
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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 12 to determine the compacted lift thickness of 
each layer when multiple lifts are required. The thickness determined is based on the rate of 110 lb./sq. yd. 
for each inch of pavement unless otherwise shown on the plans.

Table 12
Compacted Lift Thickness and Required Core Height

Compacted Lift Thickness GuidelinesMixture
Type Minimum (in.) Maximum (in.)

Minimum Untrimmed Core 
Height (in.) Eligible for Testing

A 3.00 6.00 2.00

B 2.50 5.00 1.75

C 2.00 4.00 1.50

D 1.50 3.00 1.25

F 1.25 2.50 1.25

4.7.1. Weather Conditions.

4.7.1.1. When Using a Thermal Imaging System. The Contractor may pave any time the roadway is dry and the 
roadway surface temperature is at least 32°F; however, the Engineer may restrict the Contractor from paving 
surface mixtures if the ambient temperature is likely to drop below 32°F within 12 hr. of paving. Provide 
output data from the thermal imaging system to demonstrate to the Engineer that no recurring severe thermal 
segregation exists in accordance with Section 341.4.7.3.1.2., “Thermal Imaging System.”

4.7.1.2. When Not Using a Thermal Imaging System. Place mixture when the roadway surface temperature is at or 
above the temperatures listed in Table 13 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 13
Minimum Pavement Surface Temperatures

Minimum Pavement Surface Temperatures (°F)
Originally Specified High 

Temperature Binder Grade
Subsurface Layers or 

Night Paving Operations
Surface Layers Placed in 

Daylight Operations

PG 64 or lower 45 50

PG 70 551 601

PG 76 or higher 601 601

1. Contractors may pave at temperatures 10°F lower than these values when utilizing a 
paving process including WMA or equipment that eliminates thermal segregation. In such 
cases, use a hand-held thermal camera operated in accordance with Tex-244-F to 
demonstrate to the satisfaction of the Engineer that the uncompacted mat has no more 
than 10°F of thermal segregation.

4.7.2. Tack Coat. 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 a thin, uniform tack coat to all contact surfaces of curbs, structures, and all joints. 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. Roll the tack coat with a pneumatic-tire roller to remove 
streaks and other irregular patterns when directed.

4.7.3. Lay-Down Operations.

4.7.3.1. Thermal Profile. Use a hand-held thermal camera or a thermal imaging system to obtain a continuous 
thermal profile in accordance with Tex-244-F. Thermal profiles are not applicable in areas described in 
Section 341.4.9.3.1.4., “Miscellaneous Areas.”

4.7.3.1.1. Thermal Segregation.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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4.7.3.1.1.1. Moderate. Any areas that have a temperature differential greater than 25°F, but not exceeding 50°F, are 
deemed as having moderate thermal segregation.

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

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

4.7.3.1.3. Thermal Camera. 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 341.4.9.3.3.2., “Segregation (Density Profile).” Provide the 
Engineer with the thermal profile of every sublot within one working day of the completion of each lot. Report 
the results of each thermal profile in accordance with Section 341.4.2., “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 341.4.9.3.3.2., “Segregation (Density 
Profile).” Remove and replace the material in any areas that have both severe thermal segregation and a 
failing result for Segregation (Density Profile) unless otherwise directed. The sublot in question may receive a 
production and placement payment adjustment greater than 1.000, if applicable, when the defective material 
is successfully removed and replaced.

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

4.7.3.3. Hauling Equipment. Use belly dumps, live bottom, or end dump trucks to haul and transfer mixture; 
however, with exception of paving miscellaneous areas, end dump trucks are only allowed when used in 
conjunction with an MTD with remixing capability or when a thermal imaging system is used unless otherwise 
allowed.

4.7.3.4. Screed Heaters. Turn off screed heaters to prevent overheating of the mat if the paver stops for more than 
5 min. The Engineer may evaluate the suspect area in accordance with Section 341.4.9.3.3.4., “Recovered 
Asphalt Dynamic Shear Rheometer (DSR),” if the screed heater remains on for more than 5 min. while the 
paver is stopped.

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

Obtain cores in areas placed under Exempt Production, as directed, at locations determined by the Engineer. 
The Engineer may test these cores and suspend operations or require removal and replacement if the in-
place air voids are less than 2.7% or more than 9.9%. Areas defined in Section 341.4.9.3.1.4., 
“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 a pneumatic-tire 
roller to seal the surface unless excessive pickup of fines occurs. Use additional rollers as required to 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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remove any roller marks. Use only water or an approved release agent on rollers, tamps, and other 
compaction equipment unless otherwise directed.

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

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

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

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

4.9. Acceptance Plan. Payment adjustments for the material will be in accordance with Article 341.6., 
“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 341.6.1., “Production 
Payment Adjustment Factors,” for 2 consecutive lots or the placement pay factor given in Section 341.6.2., 
“Placement Payment Adjustment Factors,” for 2 consecutive lots is below 1.000.

4.9.1. Referee Testing. The Construction 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 5 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 3 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 Construction 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 341.6.2.2., 
“Placement Sublots Subject to Removal and Replacement.”

4.9.2. Production Acceptance.

4.9.2.1. Production Lot. A production lot consists of 4 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 3 to 4 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.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
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If the optimum asphalt binder content for JMF2 is more than 0.5% lower than the optimum asphalt binder 
content for JMF1, the Engineer may perform or require the Contractor to perform Tex-226-F on Lot 1 to 
confirm the indirect tensile strength does not exceed 200 psi. Take corrective action to bring the mixture 
within specification compliance if the indirect tensile strength exceeds 200 psi unless otherwise directed.

4.9.2.1.1. Incomplete Production Lots. If a lot is begun but cannot be completed, such as on the last day of 
production or in other circumstances deemed appropriate, the Engineer may close the lot. Adjust the 
payment for the incomplete lot in accordance with Section 341.6.1., “Production Payment Adjustment 
Factors.” Close all lots within 5 working days unless otherwise allowed.

4.9.2.2. Production Sampling.

4.9.2.2.1. Mixture Sampling. Obtain hot-mix samples from trucks at the plant in accordance with Tex-222-F. The 
sampler will split each sample into 3 equal portions in accordance with Tex-200-F and label these portions as 
“Contractor,” “Engineer,” and “Referee.” The Engineer will perform or witness the sample splitting and take 
immediate possession of the samples labeled “Engineer” and “Referee.” The Engineer will maintain the 
custody of the samples labeled “Engineer” and “Referee” until the Department’s testing is completed.

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

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

4.9.2.2.2. Informational Cantabro and Overlay Testing. When requested or shown on the plans, select one random 
sublot from Lot 2 or higher for Cantabro and Overlay testing during the first week of production. Obtain and 
provide the Engineer with approximately 90 lb. (40 kg) of mixture 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 Construction Division for Cantabro and Overlay testing. Results from these tests will not be 
used for specification compliance.

4.9.2.2.3. Asphalt Binder Sampling. Obtain a 1-qt. sample of the asphalt binder for each lot of mixture produced. 
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 in accordance with Tex-500-C, Part II. 
Label the can with the corresponding lot and sublot numbers and deliver the sample to the Engineer. The 
Engineer may also obtain independent samples. If obtaining an independent asphalt binder sample, the 
Engineer will split a sample of the asphalt binder with the Contractor. The Engineer will test at least one 
asphalt binder sample per project to verify compliance with Item 300, “Asphalts, Oils, and Emulsions.”

4.9.2.3. Production Testing. The Contractor and Engineer must perform production tests in accordance with 
Table 14. 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 98.0% 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 does not yield reliable results. Provide evidence 
that results from Tex-236-F are not reliable before requesting permission to use an alternate method unless 
otherwise directed. Use the applicable test procedure as directed if an alternate test method is allowed.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit222.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
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Table 14
Production and Placement Testing Frequency

Description Test Method
Minimum Contractor 
Testing Frequency

Minimum Engineer 
Testing Frequency

Individual % retained for #8 sieve and larger

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

% passing the #200 sieve

Tex-200-F
or

Tex-236-F
1 per sublot 1 per 12 sublots1

Laboratory-molded density

Laboratory-molded bulk specific gravity

In-place air voids

Tex-207-F

VMA Tex-204-F

N/A 1 per sublot1

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

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

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

1 per project

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

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

Hamburg Wheel test Tex-242-F N/A

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

Thermal profile2 Tex-244-F 1 per sublot

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

(sample only)

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

Boil test4 Tex-530-C 1 per lot

Cantabro loss5 Tex-245-F

Overlay test5 Tex-248-F
1 per project (sample 

only)

1 per project

1. For production defined in Section 341.4.9.4., “Exempt Production,” the Engineer will test one per day if 100 tons or 
more are produced. For Exempt Production, no testing is required when less than 100 tons are produced.

2. Not required when a thermal imaging system is used.
3. Testing performed by the Construction Division or designated laboratory.
4. The Engineer may reduce or waive the sampling and testing requirements based on a satisfactory test history.
5. Testing performed by the Construction Division and for informational purposes only. 

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

4.9.2.4.1. Gradation. Suspend operation and take corrective action if any aggregate is retained on the maximum sieve 
size shown in Table 8. A sublot is defined as out of tolerance if either the Engineer’s or the Contractor’s test 
results are out of operational tolerance. Suspend production when test results for gradation exceed the 
operational tolerances for 3 consecutive sublots on the same sieve or 4 consecutive sublots on any sieve 
unless otherwise directed. The consecutive sublots may be from more than one lot.

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

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

Take immediate corrective action if the VMA value for any sublot is less than the minimum VMA requirement 
for production listed in Table 8. Suspend production and shipment of the mixture if the Engineer’s VMA 
results on 2 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 
meet the minimum VMA requirement for production listed in Table 8 based on the Engineer’s VMA 
determination.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit212.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit217.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph500.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/500-C_series/pdfs/aph530.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit245.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
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Suspend production and shipment of the mixture if the Engineer’s VMA result is more than 0.5% below the 
minimum VMA requirement for production listed in Table 8. In addition to suspending production, the 
Engineer may require removal and replacement or may allow the sublot to be left in place without payment.

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

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

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

4.9.3. Placement Acceptance.

4.9.3.1. Placement Lot. A placement lot consists of 4 placement sublots. A placement sublot consists of the area 
placed during a production sublot.

4.9.3.1.1. Lot 1 Placement. Placement payment adjustments greater than 1.000 for Lot 1 will be in accordance with 
Section 341.6.2., “Placement Payment Adjustment Factors”; however, no placement adjustment less than 
1.000 will be assessed for any sublot placed in Lot 1 when the in-place air voids are greater than or equal to 
2.7% and less than or equal to 9.9%. Remove and replace any sublot with in-place air voids less than 2.7% 
or greater than 9.9%.

4.9.3.1.2. Incomplete Placement Lots. An incomplete placement lot consists of the area placed as described in 
Section 341.4.9.2.1.1., “Incomplete Production Lots,” excluding areas defined in Section 341.4.9.3.1.4., 
“Miscellaneous Areas.” Placement sampling is required if the random sample plan for production resulted in 
a sample being obtained from an incomplete production sublot.

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

4.9.3.1.4. Miscellaneous Areas. Miscellaneous areas include areas that typically involve significant handwork or 
discontinuous paving operations, such as temporary detours, driveways, mailbox turnouts, crossovers, 
gores, spot level-up areas, and other similar areas. Temporary detours are subject to in-place air void 
determination when shown on the plans. Miscellaneous areas also include level-ups and thin overlays when 
the layer thickness specified on the plans is less than the minimum untrimmed core height eligible for testing 
shown in Table 12. The specified layer thickness is based on the rate of 110 lb./sq. yd. for each inch of 
pavement unless another rate is shown on the plans. When “level up” is listed as part of the item bid 
description code, a payment adjustment factor of 1.000 will be assigned for all placement sublots as 
described in Article 341.6, “Payment.” Miscellaneous areas are not eligible for random placement sampling 
locations. Compact miscellaneous areas in accordance with Section 341.4.8., “Compaction.” Miscellaneous 
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areas are not subject to in-place air void determination, thermal profiles testing, segregation (density 
profiles), or longitudinal joint density evaluations.

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

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

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

Trim the cores immediately after obtaining the cores from the roadway in accordance with Tex-207-F if the 
core heights meet the minimum untrimmed value listed in Table 12. 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 
they are trimmed 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 12. Trim the cores as described 
above before delivering to the Engineer if electing to have the cores included in the air void determination. 
Deliver untrimmed cores to the Engineer and inform the Engineer of the decision to not have the cores 
included in air void determination if electing to not have the cores included in air void determination. The 
placement pay factor for the sublot will be 1.000 if cores will not be included in air void determination.

Instead of the Contractor trimming the cores on site immediately after coring, the Engineer and the 
Contractor may mutually agree to have the trimming operations performed at an alternate location such as a 
field laboratory or other similar location. In such cases, the Engineer will take possession of the cores 
immediately after they are obtained from the roadway and will retain custody of the cores until testing is 
completed. Either the Department or Contractor representative may perform trimming of the cores. The 
Engineer will witness all trimming operations in cases where the Contractor representative performs the 
trimming operation.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit225.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://www.txdot.gov/business/specifications.htm
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Dry the core holes and tack the sides and bottom immediately after obtaining the cores. Fill the hole with the 
same type of mixture and properly compact the mixture. Repair core holes with other methods when 
approved.

4.9.3.3. Placement Testing. Perform placement tests in accordance with Table 14. After the Engineer returns the 
cores, the Contractor may test the cores to verify the Engineer’s test results for in-place air voids. The 
allowable differences between the Contractor’s and Engineer’s test results are listed in Table 11.

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

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

4.9.3.3.2. Segregation (Density Profile). Test for segregation using density profiles in accordance with Tex-207-F, 
Part V. 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 341.4.9.3.1.4., “Miscellaneous Areas.”

Perform a density profile every time the paver stops for more than 60 sec. on areas that are identified by 
either the Contractor or the Engineer as having thermal segregation and on any visibly segregated areas 
unless otherwise approved. Perform a minimum of one profile per sublot if the paver does not stop for more 
than 60 sec. and there are no visibly segregated areas or areas that are identified as having thermal 
segregation.

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 341.4.2., 
“Reporting and Responsibilities.”

The density profile is considered failing if it exceeds the tolerances in Table 15. No production or placement 
payment adjustments greater than 1.000 will be paid for any sublot that contains a failing density profile. 
When a hand-held thermal camera is used instead of a thermal imaging system, the Engineer will measure 
the density profile at least once per project. The Engineer’s density profile results will be used when 
available. The Engineer may require the Contractor to remove and replace the area in question if the area 
fails the density profile and has surface irregularities as defined in Section 341.4.9.3.3.5., “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 15
Segregation (Density Profile) Acceptance Criteria

Mixture Type
Maximum Allowable

Density Range
(Highest to Lowest)

Maximum Allowable
Density Range

(Average to Lowest)

Type A & Type B 8.0 pcf 5.0 pcf

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

4.9.3.3.3. Longitudinal Joint Density.

4.9.3.3.3.1. Informational Tests. Perform joint density evaluations while establishing the rolling pattern and verify that 
the joint density is no more than 3.0 pcf below the density taken at or near the center of the mat. Adjust the 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit227.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit207.pdf


TX-341

Addison Airport TX-341-24 U2 and R3 Ramps Rehabilitation

rolling pattern, if needed, to achieve the desired joint density. Perform additional joint density evaluations, at 
least once per sublot, unless otherwise directed.

4.9.3.3.3.2. Record Tests. Perform a joint density evaluation for each sublot at each pavement edge that is or will 
become a longitudinal joint. Joint density evaluations are not applicable in areas described in 
Section 341.4.9.3.1.4., “Miscellaneous Areas.” Determine the joint density in accordance with Tex-207-F, 
Part VII. Record the joint density information and submit results on Department forms to the Engineer. The 
evaluation is considered failing if the joint density is more than 3.0 pcf below the density taken at the core 
random sample location and the correlated joint density is less than 90.0%. The Engineer will make 
independent joint density verification at least once per project and may make independent joint density 
verifications at the random sample locations. The Engineer’s joint density test results will be used when 
available.

Provide the Engineer with the joint density of every sublot in the lot within one working day of the completion 
of each lot. Report the results of each joint density in accordance with Section 341.4.2., “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 2 consecutive sublots fail unless otherwise approved. 
Resume production after the Engineer approves changes to production or placement methods.

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

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

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

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

 anticipated daily production is less than 1,000 tons;

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

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

 when shown on the plans.

For exempt production, the Contractor is relieved of all production and placement sampling and testing 
requirements, and the production and placement pay factors are 1.000. All other specification requirements 
apply, and the Engineer will perform acceptance tests for production and placement listed in Table 14 when 
100 tons or more per day are produced.

For exempt production:

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

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/bit211.pdf
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 control mixture production to yield a laboratory-molded density that is within ±1.0% of the target 

laboratory-molded density as tested by the Engineer;

 compact the mixture in accordance with Section 341.4.8., “Compaction;” and

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

and thermal profiles in accordance with the specification.

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

5. MEASUREMENT

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

6. PAYMENT

The work performed and materials furnished in accordance with this Item and measured as provided under 
Section 341.5., “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 including tack coat, placement, equipment, labor, tools, and incidentals.

Payment adjustments will be applied as determined in this Item; however, a payment adjustment factor of 
1.000 will be assigned for all placement sublots for “level ups” only when “level up” is listed as part of the 
item bid description code. A payment adjustment factor of 1.000 will be assigned to all production and 
placement sublots when “exempt” is listed as part of the item bid description code.

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 341.4.2., “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.”

Payment will be made under:

Tx-340-6.1 Dense-Graded Hot-Mix Asphalt (Method), Type D, PG64-22 (3”) – per ton

Tx-340-6.2 Dense-Graded Hot-Mix Asphalt (Method), Type D, PG64-22 (4”) – per ton

6.1. Production Payment Adjustment Factors. The production payment adjustment factor is based on the 
laboratory-molded density using the Engineer’s test results. A payment adjustment factor will be determined 
from Table 16 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 4 sublots sampled within that lot.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit244.pdf
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Table 16
Production Payment Adjustment Factors for Laboratory-Molded Density1

Absolute Deviation from
Target Laboratory-Molded Density

Production Payment Adjustment Factor
(Target Laboratory-Molded Density)

0.0 1.050

0.1 1.050

0.2 1.050

0.3 1.044

0.4 1.038

0.5 1.031

0.6 1.025

0.7 1.019

0.8 1.013

0.9 1.006

1.0 1.000

1.1 0.965

1.2 0.930

1.3 0.895

1.4 0.860

1.5 0.825

1.6 0.790

1.7 0.755

1.8 0.720

> 1.8 Remove and replace

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

6.1.1. Payment for Incomplete Production Lots. Production payment adjustments for incomplete lots, described 
under Section 341.4.9.2.1.1., “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.

6.1.2. Production Sublots Subject to Removal and Replacement. If after referee testing, the laboratory-molded 
density for any sublot results in a “remove and replace” condition as listed in Table 16, the Engineer may 
require removal and replacement or may allow the sublot to be left in place without payment. The Engineer 
may also accept the sublot in accordance with Section 5.3.1., “Acceptance of Defective or Unauthorized 
Work.” Replacement material meeting the requirements of this Item will be paid for in accordance with this 
Section.

6.2. Placement Payment Adjustment Factors. The placement payment adjustment factor is based on in-place 
air voids using the Engineer’s test results. A payment adjustment factor will be determined from Table 17 for 
each sublot that requires in-place air void measurement. A placement payment adjustment factor of 1.000 
will be assigned to the entire sublot when the random sample location falls in an area designated on the 
plans as not subject to in-place air void determination. A placement payment adjustment factor of 1.000 will 
be assigned to quantities placed in areas described in Section 341.4.9.3.1.4., “Miscellaneous Areas.” The 
placement payment adjustment factor for completed lots will be the average of the placement payment 
adjustment factors for up to 4 sublots within that lot.
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Table 17
Placement Payment Adjustment Factors for In-Place Air Voids

In-Place
Air Voids

Placement Pay
Adjustment Factor

In-Place
Air Voids

Placement Pay
Adjustment Factor

< 2.7 Remove and Replace 6.4 1.042

2.7 0.710 6.5 1.040

2.8 0.740 6.6 1.038

2.9 0.770 6.7 1.036

3.0 0.800 6.8 1.034

3.1 0.830 6.9 1.032

3.2 0.860 7.0 1.030

3.3 0.890 7.1 1.028

3.4 0.920 7.2 1.026

3.5 0.950 7.3 1.024

3.6 0.980 7.4 1.022

3.7 0.998 7.5 1.020

3.8 1.002 7.6 1.018

3.9 1.006 7.7 1.016

4.0 1.010 7.8 1.014

4.1 1.014 7.9 1.012

4.2 1.018 8.0 1.010

4.3 1.022 8.1 1.008

4.4 1.026 8.2 1.006

4.5 1.030 8.3 1.004

4.6 1.034 8.4 1.002

4.7 1.038 8.5 1.000

4.8 1.042 8.6 0.998

4.9 1.046 8.7 0.996

5.0 1.050 8.8 0.994

5.1 1.050 8.9 0.992

5.2 1.050 9.0 0.990

5.3 1.050 9.1 0.960

5.4 1.050 9.2 0.930

5.5 1.050 9.3 0.900

5.6 1.050 9.4 0.870

5.7 1.050 9.5 0.840

5.8 1.050 9.6 0.810

5.9 1.050 9.7 0.780

6.0 1.050 9.8 0.750

6.1 1.048 9.9 0.720

6.2 1.046 > 9.9 Remove and Replace

6.3 1.044

6.2.1. Payment for Incomplete Placement Lots. Payment adjustments for incomplete placement lots described 
under Section 341.4.9.3.1.2., “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. 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 
samples.

6.2.2. Placement Sublots Subject to Removal and Replacement. If after referee testing, the placement payment 
adjustment factor for any sublot results in a “remove and replace” condition as listed in Table 17, the 
Engineer will choose the location of 2 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 Construction Division, where they 
will be trimmed if necessary and tested for bulk specific gravity within 10 working days of receipt.

The average bulk specific gravity of the cores will be divided by the Engineer’s average maximum theoretical 
specific gravity for that lot 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. 
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Remove and replace the failing sublot, or the Engineer may allow the sublot to be left in place without 
payment. The Engineer may also accept the sublot in accordance with Section 5.3.1., “Acceptance of 
Defective or Unauthorized Work.” Replacement material meeting the requirements of this Item will be paid for 
in accordance with this Section.

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

TAP = (A+B)/2

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

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

Placement lot quantity = Quantity actually placed - quantity left in place without payment - quantity placed in 
miscellaneous areas
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Item 360

Concrete Pavement

1. DESCRIPTION

Construct hydraulic cement concrete pavement with or without curbs on the concrete pavement.

2. MATERIALS

2.1. Hydraulic Cement Concrete. Provide hydraulic cement concrete in accordance with Item 421, “Hydraulic 
Cement Concrete.” Use compressive strength testing unless otherwise shown on the plans. Provide Class P 
concrete designed to meet a minimum average compressive strength of 3,200 psi or a minimum average 
flexural strength of 450 psi at 7 days or a minimum average compressive strength of 4,000 psi or a minimum 
average flexural strength of 570 psi at 28 days. Test in accordance with Tex-448-A or Tex-418-A.

Obtain written approval if the concrete mix design exceeds 520 lb. of cementitious material.

Use coarse aggregates for continuously reinforced concrete pavements to produce concrete with a 
coefficient of thermal expansion not more than 5.5 × 10-6 in./in./°F. Provide satisfactory Tex-428-A test data 
from an approved testing laboratory if the coarse aggregate coefficient of thermal expansion listed on the 
Department’s Concrete Rated Source Quality Catalog is not equal to or less than 5.5 × 10-6 in./in./°F.

Provide Class HES concrete for very early opening of small pavement areas or leave-outs to traffic when 
shown on the plans or allowed. Design Class HES to meet the requirements of Class P and a minimum 
average compressive strength of 3,200 psi or a minimum average flexural strength of 450 psi in 24 hr., 
unless other early strength and time requirements are shown on the plans or allowed.

Use Class A or P concrete for curbs that are placed separately from the pavement. Provide concrete that is 
workable and cohesive, possesses satisfactory finishing qualities, and conforms to the mix design and mix 
design slump.

2.2. Reinforcing Steel. Provide Grade 60 or above, deformed steel for bar reinforcement in accordance with 
Item 440, “Reinforcement for Concrete.” Provide positioning and supporting devices (baskets and chairs) 
capable of securing and holding the reinforcing steel in proper position before and during paving. Provide 
corrosion protection when shown on the plans.

2.2.1. Dowels. Provide smooth, straight dowels of the size shown on the plans, free of burrs, and conforming to the 
requirements of Item 440, “Reinforcement for Concrete.” Coat dowels with a thin film of grease, wax, silicone 
or other approved de-bonding material. Provide dowel caps on the lubricated end of each dowel bar used in 
an expansion joint. Provide dowel caps filled with a soft compressible material with enough range of 
movement to allow complete closure of the expansion joint.

2.2.2. Tie Bars. Provide straight deformed steel tie bars. Provide either multiple-piece tie bars or single-piece tie 
bars as shown on the plans. Furnish multiple piece tie bar assemblies from the list of approved multiple-piece 
tie bars that have been prequalified in accordance with DMS-4515 “Multiple Piece Tie Bars for Concrete 
Pavements,” when used. Multiple-piece tie bars used on individual projects must be sampled in accordance 
with Tex-711-I, and tested in accordance with DMS-4515 “Multiple Piece Tie Bars for Concrete Pavements.”

2.3. Alternative Reinforcing Materials. Provide reinforcement materials of the dimensions and with the physical 
properties specified when allowed or required by the plans. Provide manufacturer’s certification of required 
material properties.
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2.4. Curing Materials. Provide Type 2 membrane curing compound conforming to DMS-4650, “Hydraulic 
Cement Concrete Curing Materials and Evaporation Retardants.” Provide SS-1 emulsified asphalt 
conforming to Item 300, “Asphalts, Oils, and Emulsions,” for concrete pavement to be overlaid with asphalt 
concrete under this Contract unless otherwise shown on the plans or approved. Provide materials for other 
methods of curing conforming to the requirements of Item 422, “Concrete Superstructures.” Provide 
insulating blankets for curing fast track concrete pavement with a minimum thermal resistance (R) rating of
0.5 hour-square foot F/BTU. Use insulating blankets that are free from tears and are in good condition.

2.5. Epoxy. Provide Type III, Class C epoxy in accordance with DMS-6100, “Epoxies and Adhesives,” for 
installing all drilled-in reinforcing steel. Submit a work plan and request approval for the use of epoxy types 
other than Type III, Class C.

2.6. Evaporation Retardant. Provide evaporation retardant conforming to DMS-4650., “Hydraulic Cement 
Concrete Curing Materials and Evaporation Retardants.”

2.7. Joint Sealants and Fillers. Provide Class 5 or Class 8 joint-sealant materials and fillers unless otherwise 
shown on the plans or approved and other sealant materials of the size, shape, and type shown on the plans 
in accordance with DMS-6310, “Joint Sealants and Fillers.”

3. EQUIPMENT

Furnish and maintain all equipment in good working condition. Use measuring, mixing, and delivery 
equipment conforming to the requirements of Item 421, “Hydraulic Cement Concrete.” Obtain approval for 
other equipment used.

3.1. Placing, Consolidating, and Finishing Equipment. Provide approved self-propelled paving equipment that 
uniformly distributes the concrete with minimal segregation and provides a smooth machine-finished 
consolidated concrete pavement conforming to plan line and grade. Provide an approved automatic grade 
control system on slip-forming equipment. Provide approved mechanically-operated finishing floats capable 
of producing a uniformly smooth pavement surface. Provide equipment capable of providing a fine, light 
water fog mist.

Provide mechanically-operated vibratory equipment capable of adequately consolidating the concrete. 
Provide immersion vibrators on the paving equipment at sufficiently close intervals to provide uniform 
vibration and consolidation of the concrete over the entire width and depth of the pavement and in 
accordance with the manufacturer’s recommendations. Provide immersion vibrator units that operate at a 
frequency in air of at least 8,000 cycles per minute. Provide enough hand-operated immersion vibrators for 
timely and proper consolidation of the concrete along forms, at all joints and in areas not covered by other 
vibratory equipment. Surface vibrators may be used to supplement equipment-mounted immersion vibrators. 
Provide tachometers to verify the proper operation of all vibrators.

For small or irregular areas or when approved, the paving equipment described in this Section is not 
required.

3.2. Forming Equipment.

3.2.1. Pavement Forms. Provide metal side forms of sufficient cross-section, strength, and rigidity to support the 
paving equipment and resist the impact and vibration of the operation without visible springing or settlement. 
Use forms that are free from detrimental kinks, bends, or warps that could affect ride quality or alignment. 
Provide flexible or curved metal or wood forms for curves of 100-ft. radius or less.

3.2.2. Curb Forms. Provide curb forms for separately placed curbs that are not slipformed that conform to the 
requirements of Item 529, “Concrete Curb, Gutter, and Combined Curb and Gutter.”
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3.3. Reinforcing Steel Inserting Equipment. Provide inserting equipment that accurately inserts and positions 
reinforcing steel in the plastic concrete parallel to the profile grade and horizontal alignment in accordance to 
plan details when approved.

3.4. Texturing Equipment.

3.4.1. Carpet Drag. Provide a carpet drag mounted on a work bridge or a manual moveable support system. 
Provide a single piece of carpet of sufficient transverse length to span the full width of the pavement being 
placed and adjustable so that a sufficient longitudinal length of carpet is in contact with the concrete being 
placed to produce the desired texture. Obtain approval to vary the length and width of the carpet to 
accommodate specific applications.

3.4.2. Tining Equipment. Provide a self-propelled metal tine device equipped with steel tines with cross-section 
approximately 1/32 in. thick × 1/12 in. wide. Provide tines for transverse tining equipment spaced at 
approximately 1 in., center-to-center, or provide tines for longitudinal tining equipment spaced at 
approximately 3/4 in., center-to-center. Manual methods that produce an equivalent texture may be used 
when it is impractical to use self-propelled equipment, such as for small areas, narrow width sections, and in 
emergencies due to equipment breakdown.

3.5. Curing Equipment. Provide a self-propelled machine for applying membrane curing compound using 
mechanically-pressurized spraying equipment with atomizing nozzles. Provide equipment and controls that 
maintain the required uniform rate of application over the entire paving area. Provide curing equipment that is 
independent of all other equipment when required to meet the requirements of Section 360.4.9., “Curing.” 
Hand-operated pressurized spraying equipment with atomizing nozzles may only be used on small or 
irregular areas, narrow width sections, or in emergencies due to equipment breakdown.

3.6. Sawing Equipment. Provide power-driven concrete saws to saw the joints shown on the plans. Provide 
standby power-driven concrete saws during concrete sawing operations. Provide adequate illumination for 
nighttime sawing.

3.7. Grinding Equipment. Provide self-propelled powered grinding equipment that is specifically designed to 
smooth and texture concrete pavement using circular diamond blades when required. Provide equipment 
with automatic grade control capable of grinding at least a 3-ft. width longitudinally in each pass without 
damaging the concrete.

3.8. Testing Equipment. Provide testing equipment regardless of job-control testing responsibilities in 
accordance with Item 421, “Hydraulic Cement Concrete,” unless otherwise shown on the plans or specified.

3.9. Coring Equipment. Provide coring equipment capable of extracting cores in accordance with the 
requirements of Tex-424-A when required.

3.10. Miscellaneous Equipment. Furnish both 10-ft. and 15-ft. steel or magnesium long-handled, standard 
straightedges. Furnish enough work bridges, long enough to span the pavement, for finishing and inspection 
operations.

4. CONSTRUCTION

Obtain approval for adjustments to plan grade-line to maintain thickness over minor subgrade or base high 
spots while maintaining clearances and drainage. Maintain subgrade or base in a smooth, clean, compacted 
condition in conformity with the required section and established grade until the pavement concrete is placed. 
Keep subgrade or base damp with water before placing pavement concrete.

Adequately light the active work areas for all nighttime operations. Provide and maintain tools and materials 
to perform testing.
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4.1. Paving and Quality Control Plan. Submit a paving and quality control plan for approval before beginning 
pavement construction operations. Include details of all operations in the concrete paving process, including 
methods to construct transverse joints, methods to consolidate concrete at joints, longitudinal construction 
joint layout, sequencing, curing, lighting, early opening, leave-outs, sawing, inspection, testing, construction 
methods, other details and description of all equipment. List certified personnel performing the testing. 
Submit revisions to the paving and quality control plan for approval.

4.2. Job-Control Testing. Perform all fresh and hardened concrete job-control testing at the specified frequency 
unless otherwise shown on the plans. Provide job-control testing personnel meeting the requirements of Item 
421, “Hydraulic Cement Concrete.” Provide and maintain testing equipment, including strength testing 
equipment at a location acceptable to the Engineer. Use of a commercial laboratory is acceptable. Maintain 
all testing equipment calibrated in accordance with pertinent test methods. Make strength-testing equipment 
available to the Engineer for verification testing.

Provide the Engineer the opportunity to witness all tests. The Engineer may require a retest if not given the 
opportunity to witness. Furnish a copy of all test results to the Engineer daily. Check the first few concrete 
loads for slump and temperature to verify concrete conformance and consistency on start-up production days. 
Sample and prepare strength-test specimens (2 specimens per test) on the first day of production and for 
each 3,000 sq. yd. or fraction thereof of concrete pavement thereafter. Prepare at least 1 set of strength- test 
specimens for each production day. Perform slump and temperature tests each time strength specimens are 
made. Monitor concrete temperature to ensure that concrete is consistently within the temperature 
requirements. The Engineer will direct random job-control sampling and testing. Immediately investigate and 
take corrective action as approved if any Contractor test result, including tests performed for verification 
purposes, does not meet specification requirements.

The Engineer will perform job-control testing when the testing by the Contractor is waived by the plans; 
however, this does not waive the Contractor’s responsibility for providing materials and work in accordance 
with this Item.

4.2.1. Job-Control Strength. Use 7-day job-control concrete strength testing in accordance with Tex-448-A or 
Tex-418-A unless otherwise shown on the plans or permitted.

Use a compressive strength of 3,200 psi or a lower job-control strength value proven to meet a 28-day 
compressive strength of 4,000 psi as correlated in accordance with Tex-427-A for 7-day job-control by 
compressive strength. Use a flexural strength of 450 psi or a lower job-control strength value proven to meet 
a 28-day flexural strength of 570 psi as correlated in accordance with Tex-427-A for 7-day job-control by 
flexural strength. Compressive strength tests shall be performed.

Job control of concrete strength may be correlated to an age other than 7 days in accordance with Tex-427-A 
when approved. Job-control strength of Class HES concrete is based on the required strength and time.

Investigate the strength test procedures, the quality of materials, the concrete production operations, and 
other possible problem areas to determine the cause when a job-control concrete strength test value is more 
than 10% below the required job-control strength or when 3 consecutive job-control strength values fall below 
the required job-control strength. Take necessary action to correct the problem, including redesign of the 
concrete mix if needed. The Engineer may will suspend concrete paving if the Contractor is unable to identify, 
document, and correct the cause of low-strength test values in a timely manner. The Engineer will evaluate the 
structural adequacy of the pavements if any job-control strength is more than 15% below the required job-
control strength. Remove and replace pavements found to be structurally inadequate 15% below the 
required job-control strength at no additional cost when directed.

4.2.2. Split-Sample Verification Testing. Perform split-sample verification testing with the Engineer on random 
samples taken and split by the Engineer at a rate of at least 1 for every 10 job-control samples. The Engineer 
will evaluate the results of split-sample verification testing. Immediately investigate and take corrective action 
as approved when results of split-sample verification testing differ more than the allowable differences shown 
in Table 1, or the average of 10 job-control strength results and the Engineer’s split-sample strength result 
differ by more than 10%.
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Table 1 
Verification Testing Limits

Test Method Allowable Differences
Temperature, Tex-422-A 2°F
Slump, Tex-415-A 1 in.
Flexural strength, Tex-448-A 19%
Compressive strength, Tex-418-A 10%

4.3. Reinforcing Steel and Joint Assemblies. Accurately place and secure in position all reinforcing steel as 
shown on the plans. Place dowels at mid-depth of the pavement slab, parallel to the surface. Place dowels for 
transverse contraction joints parallel to the pavement edge. Tolerances for location and alignment of     
dowels will be shown on the plans. Stagger the lap locations so that no more than 1/3 of the longitudinal steel 
is spliced in any given 12-ft. width and 2-ft. length of the pavement. Use multiple-piece tie bars, drill and epoxy 
grout tie bars, or, if approved, mechanically-inserted single-piece tie bars at longitudinal construction joints. 
Verify that tie bars that are drilled and epoxied or mechanically inserted into concrete at longitudinal 
construction joints develop a pullout resistance equal to a minimum of 3/4 of the yield strength of the steel 
after 7 days. Test 15 bars using ASTM E488, except that alternate approved equipment may be used. All 15 
tested bars must meet the required pullout strength. Perform corrective measures to provide equivalent pullout 
resistance if any of the test results do not meet the required minimum pullout strength. Repair damage from  
testing.  Acceptable  corrective  measures  include  but  are  not  limited  to  installation  of  additional                
or longer tie bars.

4.3.1. Manual Placement. Secure reinforcing bars at alternate intersections with wire ties or locking support chairs. 
Tie all splices with wire.

4.3.2. Mechanical Placement. Complete the work using manual placement methods described above if 
mechanical placement of reinforcement results in steel misalignment or improper location, poor concrete 
consolidation, or other inadequacies.

4.4. Joints. Install joints as shown on the plans. Joint sealants are not required on concrete pavement that is to be 
overlaid with asphaltic materials. Clean and seal joints in accordance with Item 438, “Cleaning and Sealing 
Joints.” Repair excessive spalling of the joint saw groove using an approved method before installing the 
sealant. Seal all joints before opening the pavement to all traffic. Install a rigid transverse bulkhead, for the 
reinforcing steel, and shaped accurately to the cross-section of the pavement when placing of concrete is 
stopped.

4.4.1. Placing Reinforcement at Joints. Complete and place the assembly of parts at pavement joints at the 
required location and elevation, with all parts rigidly secured in the required position, when shown on the 
plans.

4.4.2. Transverse Construction Joints.

4.4.2.1. Continuously Reinforced Concrete Pavement (CRCP). Install additional longitudinal reinforcement 
through the bulkhead when shown on the plans. Protect the reinforcing steel immediately beyond the 
construction joint from damage, vibration, and impact.

4.4.2.2. Concrete Pavement Contraction Design (CPCD). Install and rigidly secure a complete joint assembly and 
bulkhead in the planned transverse contraction joint location when the placing of concrete is intentionally 
stopped. Install a transverse construction joint either at a planned transverse contraction joint location or mid- 
slab between planned transverse contraction joints when the placing of concrete is unintentionally stopped. 
Install tie bars of the size and spacing used in the longitudinal joints for mid-slab construction joints.

4.4.2.3. Curb Joints. Provide joints in the curb of the same type and location as the adjacent pavement. Use 
expansion joint material of the same thickness, type, and quality required for the pavement and of the section 
shown for the curb. Extend expansion joints through the curb. Construct curb joints at all transverse pavement 
joints. Place reinforcing steel into the plastic concrete pavement for non-monolithic curbs as  shown on the 
plans unless otherwise approved. Form or saw the weakened plane joint across the full width

of concrete pavement and through the monolithic curbs. Construct curb joints in accordance with Item 529, 
“Concrete Curb, Gutter, and Combined Curb and Gutter.”
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4.5. Placing and Removing Forms. Use clean and oiled forms. Secure forms on a base or firm subgrade that is 
accurately graded and that provides stable support without deflection and movement by form riding 
equipment. Pin every form at least at the middle and near each end. Tightly join and key form sections 
together to prevent relative displacement.

Set side forms far enough in advance of concrete placement to permit inspection. Check conformity of the 
grade, alignment, and stability of forms immediately before placing concrete, and make all necessary 
corrections. Use a straightedge or other approved method to test the top of forms to ensure that the ride 
quality requirements for the completed pavement will be met. Stop paving operations if forms settle or deflect 
more than 1/8 in. under finishing operations. Reset forms to line and grade, and refinish the concrete surface 
to correct grade.

Avoid damage to the edge of the pavement when removing forms. Repair damage resulting from form 
removal and honeycombed areas with a mortar mix within 24 hr. after form removal unless otherwise 
approved. Clean joint face and repair honeycombed or damaged areas within 24 hr. after a bulkhead for a 
transverse construction joint has been removed unless otherwise approved. Promptly apply membrane  
curing compound to the edge of the concrete pavement when forms are removed before 72 hr. after concrete 
placement.

Forms that are not the same depth as the pavement, but are within 2 in. of that depth are permitted if the 
subbase is trenched or the full width and length of the form base is supported with a firm material to produce 
the required pavement thickness. Promptly repair the form trench after use. Use flexible or curved wood or 
metal forms for curves of 100-ft. radius or less.

4.6. Concrete Delivery. Clean delivery equipment as necessary to prevent accumulation of old concrete before 
loading fresh concrete. Use agitated delivery equipment for concrete designed to have a slump of more than 
5 in. Segregated concrete is subject to rejection.

Begin the discharge of concrete delivered in agitated delivery equipment conforming to the requirements of 
Item 421, “Hydraulic Cement Concrete.” Place non-agitated concrete within 45 min. after batching. Reduce 
times as directed when hot weather or other conditions cause quick setting of the concrete.

4.7. Concrete Placement. Do not allow the pavement edge to deviate from the established paving line by more 
than 1/2 in. at any point. Place the concrete as near as possible to its final location, and minimize 
segregation and rehandling. Distribute concrete using shovels where hand spreading is necessary. Do not 
use rakes or vibrators to distribute concrete.

4.7.1. Consolidation. Consolidate all concrete by approved mechanical vibrators operated on the front of the 
paving equipment. Use immersion-type vibrators that simultaneously consolidate the full width of the 
placement when machine finishing. Keep vibrators from dislodging reinforcement. Use hand-operated 
vibrators to consolidate concrete along forms, at all joints and in areas not accessible to the machine- 
mounted vibrators. Do not operate machine-mounted vibrators while the paving equipment is stationary. 
Vibrator operations are subject to review.

4.7.2. Curbs. Conform to the requirements of Item 529, “Concrete Curb, Gutter, and Combined Curb and Gutter” 
where curbs are placed separately.

4.7.3. Temperature Restrictions. Place concrete that is between 40°F and 95°F when measured in accordance 
with Tex-422-A at the time of discharge, except that concrete may be used if it was already in transit when 
the temperature was found to exceed the allowable maximum. Take immediate corrective action or cease 
concrete production when the concrete temperature exceeds 95°F.

Do not place concrete when the ambient temperature in the shade is below 40°F and falling unless 
approved. Concrete may be placed when the ambient temperature in the shade is above 35°F and rising or

above 40°F. Protect the pavement with an approved insulating material capable of protecting the concrete 
for the specified curing period when temperatures warrant protection against freezing. Submit for approval 
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proposed measures to protect the concrete from anticipated freezing weather for the first 72 hr. after 
placement. Repair or replace all concrete damaged by freezing.

4.8. Spreading and Finishing. Finish all concrete pavement with approved self-propelled equipment. Use power-
driven spreaders, power-driven vibrators, power-driven strike-off, screed, or approved alternate equipment. 
Use the transverse finishing equipment to compact and strike-off the concrete to the required section and 
grade without surface voids. Use float equipment for final finishing. Use concrete with a consistency that 
allows completion of all finishing operations without addition of water to the surface. Use the minimal amount 
of water fog mist necessary to maintain a moist surface. Reduce fogging if float or straightedge operations 
result in excess slurry.

4.8.1. Finished Surface. Perform sufficient checks with long-handled 10-ft. and 15-ft. straightedges on the plastic 
concrete to ensure the final surface is within the tolerances specified in Surface Test A in Item 585, “Ride 
Quality for Pavement Surfaces.” Check with the straightedge parallel to the centerline.

4.8.2. Maintenance of Surface Moisture. Prevent surface drying of the pavement before application of the curing 
system by means that may include water fogging, the use of wind screens, and the use of evaporation 
retardants. Apply evaporation retardant at the manufacturer’s recommended rate. Reapply the evaporation 
retardant as needed to maintain the concrete surface in a moist condition until curing system is applied. Do 
not use evaporation retardant as a finishing aid. Failure to take acceptable precautions to prevent surface 
drying of the pavement will be cause for shutdown of pavement operations.

4.8.3. Surface Texturing. Complete final texturing before the concrete has attained its initial set. Drag the carpet 
longitudinally along the pavement surface with the carpet contact surface area adjusted to provide a 
satisfactory coarsely textured surface. Prevent the carpet from getting plugged with grout. Do not perform 
carpet dragging operations while there is excessive bleed water.

A metal-tine texture finish is required unless otherwise shown on the plans. Provide transverse tining unless 
otherwise shown on the plans. Immediately following the carpet drag, apply a single coat of evaporation 
retardant, if needed, at the rate recommended by the manufacturer. Provide the metal-tine finish immediately 
after the concrete surface has set enough for consistent tining. Operate the metal-tine device to obtain 
grooves approximately 3/16 in. deep, with a minimum depth of 1/8 in., and approximately 1/12 in. wide. Do 
not overlap a previously tined area. Use manual methods to achieve similar results on ramps, small or 
irregular areas, and narrow width sections of pavements. Repair damage to the edge of the slab and joints 
immediately after texturing. Do not tine pavement that will be overlaid or that is scheduled for blanket diamond 
grinding or shot blasting.

Target a carpet drag texture of 0.04 in., as measured by Tex-436-A, when carpet drag is the only surface 
texture required on the plans. Ensure adequate and consistent macro-texture is achieved by applying 
enough weight to the carpet and by keeping the carpet from getting plugged with grout. Correct any location 
with a texture less than 0.03 in. by diamond grinding or shot blasting. The Engineer will determine the test 
locations at points located transversely to the direction of traffic in the outside wheel path.

4.8.4. Small, Irregular Area, or Narrow Width Placements. Use hand equipment and procedures that produce a 
consolidated and finished pavement section to the line and grade where machine placements and finishing of 
concrete pavement are not practical.

4.8.5. Emergency Procedures. Use hand-operated equipment for applying texture, evaporation retardant, and 
cure in the event of equipment breakdown.

4.9. Curing. Keep the concrete pavement surface from drying as described in Section 360.4.8.2., “Maintenance 
of Surface Moisture,” until the curing material has been applied. Maintain and promptly repair damage to 
curing materials on exposed surfaces of concrete pavement continuously for at least 3 curing days. A curing 
day is defined as a 24-hr. period when either the temperature taken in the shade away from artificial heat is 
above 50°F for at least 19 hr. or the surface temperature of the concrete is maintained above 40°F for 24 hr.

Curing begins when the concrete curing system has been applied. Stop concrete paving if curing compound 
is not being applied promptly and maintained adequately. Other methods of curing in accordance with
Item 422, “Concrete Superstructures,” may be used when specified or approved.
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4.9.1. Membrane Curing. Spray the concrete surface uniformly with 2 coats of membrane curing compound at an 
individual application rate of no more than 180 sq. ft. per gallon. Apply the curing compound before allowing 
the concrete surface to dry.

Manage finishing and texturing operations to ensure placement of curing compound on a moist concrete 
surface, relatively free of bleed water, to prevent any plastic shrinkage cracking. Time the application of 
curing compound to prevent plastic shrinkage cracking.

Maintain curing compounds in a uniformly agitated condition, free of settlement before and during 
application. Do not thin or dilute the curing compound.

Apply additional compound at the same rate of coverage to correct damage where the coating shows 
discontinuities or other defects or if rain falls on the newly coated surface before the film has dried enough to 
resist damage. Ensure that the curing compound coats the sides of the tining grooves.

4.9.2. Asphalt Curing. Apply a uniform coating of asphalt curing at a rate of 90 to 180 sq. ft. per gallon when an 
asphaltic concrete overlay is required. Apply curing immediately after texturing and once the free moisture 
(sheen) has disappeared. Obtain approval to add water to the emulsion to improve spray distribution. 
Maintain the asphalt application rate when using diluted emulsions. Maintain the emulsion in a mixed 
condition during application.

4.9.3. Curing Class HES Concrete. Provide membrane curing in accordance with Section 360.4.9.1., “Membrane 
Curing,” for all Class HES concrete pavement. Promptly follow by wet mat curing in accordance with Section 
422.4.8., “Final Curing,” until opening strength is achieved but not less than 24 hr.

4.9.4. Curing Fast-Track Concrete. Provide wet mat curing unless otherwise shown on the plans or as directed. 
Cure in accordance with Section 422.4.8., “Final Curing.” Apply a Type 1-D or Type 2 membrane cure 
instead of wet mat curing if the air temperature is below 65°F and insulating blankets are used.

4.10. Sawing Joints. Saw joints to the depth shown on the plans as soon as sawing can be accomplished without 
damage to the pavement regardless of time of day or weather conditions. Some minor raveling of the saw- cut 
is acceptable. Use a chalk line, string line, sawing template, or other approved method to provide a true joint 
alignment. Provide enough saws to match the paving production rate to ensure sawing completion at the 
earliest possible time to avoid uncontrolled cracking. Reduce paving production if necessary to ensure timely 
sawing of joints. Promptly restore membrane cure damaged within the first 72 hr. of curing.

4.11. Protection of Pavement and Opening to Traffic. Testing for early opening is the responsibility of the 
Contractor regardless of job-control testing responsibilities unless otherwise shown on the plans or as 
directed. Testing result interpretation for opening to traffic is subject to approval.

4.11.1. Protection of Pavement. Erect and maintain barricades and other standard and approved devices that will 
exclude all vehicles and equipment from the newly placed pavement for the periods specified. Protect the 
pavement from damage due to crossings using approved methods before opening to traffic. Where a detour 
is not readily available or economically feasible, an occasional crossing of the roadway with overweight 
equipment may be permitted for relocating equipment only but not for hauling material. When an occasional 
crossing of overweight equipment is permitted, temporary matting or other approved methods may be 
required.

Maintain an adequate supply of sheeting or other material to cover and protect fresh concrete surface from 
weather damage. Apply as needed to protect the pavement surface from weather.

4.11.2. Opening Pavement to All Traffic. Pavement that is 7 days old may be opened to all traffic. Clean 
pavement, place stable material against the pavement edges, seal joints, and perform all other traffic safety 
related work before opening to traffic.

4.11.3. Opening Pavement to Construction Equipment. Unless otherwise shown on the plans, concrete 
pavement may be opened early to concrete paving equipment and related delivery equipment after the 
concrete is at least 48 hr. old and opening strength has been demonstrated in accordance with
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Section 360.4.11.4., “Early Opening to All Traffic,” before curing is complete. Keep delivery equipment at
least 2 ft. from the edge of the concrete pavement. Keep tracks of the paving equipment at least 1 ft. from the 
pavement edge. Protect textured surfaces from the paving equipment. Restore damaged membrane curing as 
soon as possible. Repair pavement damaged by paving or delivery equipment before opening to all traffic.

4.11.4. Early Opening to All Traffic. Concrete pavement may be opened after curing is complete and the concrete 
has attained a flexural strength of 450 psi or a compressive strength of 3,200 psi, except that pavement 
using Class HES concrete may be opened after 24 hr. if the specified strength is achieved.

4.11.4.1. Strength Testing. Test concrete specimens cured under the same conditions as the portion of the pavement 
involved.

4.11.4.2. Maturity Method. Use the maturity method, Tex-426-A, to estimate concrete strength for early opening 
pavement to traffic unless otherwise shown on the plans. Install at least 2 maturity sensors for each day’s 
placement in areas where the maturity method will be used for early opening. Maturity sensors, when used, 
will be installed near the day’s final placement for areas being evaluated for early opening. Use test 
specimens to verify the strength–maturity relationship in accordance with Tex-426-A, starting with the first 
day’s placement corresponding to the early opening pavement section.

Verify the strength–maturity relationship at least every 10 days of production after the first day. Establish a 
new strength–maturity relationship when the strength specimens deviate more than 10% from the maturity- 
estimated strengths. Suspend use of the maturity method for opening pavements to traffic when the 
strength–maturity relationship deviates by more than 10% until a new strength–maturity relationship is 
established.

The Engineer will determine the frequency of verification when the maturity method is used intermittently or 
for only specific areas.

4.11.5. Fast Track Concrete Pavement. Open the pavement after the concrete has been cured for at least 8 hr. and 
attained a minimum compressive strength of 1,800 psi or a minimum flexural strength of 255 psi when tested 
in accordance with Section 360.4.11.4.1., “Strength Testing,” or Section 360.4.11.4.2., “Maturity Method,” 
unless otherwise directed. Cover the pavement with insulating blankets when the air temperature is below 
65°F until the pavement is opened to traffic.

4.11.6. Emergency Opening to Traffic. Open the pavement to traffic under emergency conditions, when the 
pavement is at least 72 hr. old when directed in writing. Remove all obstructing materials, place stable 
material against the pavement edges, and perform other work involved in providing for the safety of traffic as 
required for emergency opening.

4.12. Pavement Thickness. The Engineer will check the thickness in accordance with Tex-423-A unless other 
methods are shown on the plans. The Engineer will perform 1 thickness test consisting of 1 reading at 
approximately the center of each lane every 500 ft. or fraction thereof. Core where directed, in accordance 
with Tex-424-A, to verify deficiencies of more than 0.2 in. from plan thickness and to determine the limits of 
deficiencies of more than 0.75 in. from plan thickness. Fill core holes using an approved concrete mixture 
and method.

4.12.1. Thickness Deficiencies Greater than 0.2 in. Take one 4-in. diameter core at that location to verify the 
measurement when any depth test measured in accordance with Tex-423-A is deficient by more than 0.2 in. 
from the plan thickness.

Take 2 additional cores from the unit (as defined in Section 360.4.12.3., “Pavement Units for Payment 
Adjustment”) at intervals of at least 150 ft. and at selected locations if the core is deficient by more than
0.2 in., but not by more than 0.75 in. from the plan thickness, and determine the thickness of the unit for 
payment purposes by averaging the length of the 3 cores. In calculations of the average thickness of this unit 
of pavement, measurements in excess of the specified thickness by more than 0.2 in. will be considered as 
the specified thickness plus 0.2 in.

4.12.2. Thickness Deficiencies Greater than 0.75 in. Take additional cores at 10-ft. intervals in each direction 
parallel to the centerline to determine the boundary of the deficient area if a core is deficient by more than
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0.75 in. The Engineer will evaluate any area of pavement found deficient in thickness by more than 0.75 in., 
but not more than 1 in. Remove and replace the deficient areas without additional compensation or retain 
deficient areas without compensation, as directed. Remove and replace any area of pavement found 
deficient in thickness by more than 1 in. without additional compensation.

4.12.3. Pavement Units for Payment Adjustment. Limits for applying a payment adjustment for deficient pavement 
thickness from 0.20 in. to not more than 0.75 in. are 500 ft. of pavement in each lane. Lane width will be as 
shown on typical sections and pavement design standards.

For greater than 0.75 in. deficient thickness, the limits for applying zero payment or requiring removal will be 
defined by coring or equivalent nondestructive means as determined by the Engineer. The remaining portion 
of the unit determined to be less than 0.75 in. deficient will be subject to the payment adjustment based on 
the average core thickness at each end of the 10-ft. interval investigation as determined by the Engineer.

Shoulders will be measured for thickness unless otherwise shown on the plans. Shoulders 6 ft. wide or wider 
will be considered as lanes. Shoulders less than 6 ft. wide will be considered part of the adjacent lane.

Limits for applying payment adjustment for deficient pavement thickness for ramps, widenings, acceleration 
and deceleration lanes, and other miscellaneous areas are 500 ft. in length. Areas less than 500 ft. in length 
will be individually evaluated for payment adjustment based on the plan area.

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

5. MEASUREMENT

This Item will be measured as follows:

5.1. Concrete Pavement. Concrete pavement will be measured by the square yard of surface area in place. The 
surface area includes the portion of the pavement slab extending beneath the curb.

5.2. Curb. Curb on concrete pavement will be measured by the foot in place.

6. PAYMENT

These prices are full compensation for materials, equipment, labor, tools, and incidentals.

6.1. Concrete Pavement. The work performed and materials furnished in accordance with this Item and 
measured as provided under “Measurement” will be paid for at the adjusted unit price bid for “Concrete 
Pavement” of the type and depth specified as adjusted in accordance with Section 360.6.2., “Deficient 
Thickness Adjustment.”

6.2. Deficient Thickness Adjustment. Where the average thickness of pavement is deficient in thickness by 
more than 0.2 in. but not more than 0.75 in., payment will be made using the adjustment factor as specified 
in Table 2 applied to the bid price for the deficient area for each unit as defined under Section 360.4.12.3., 
“Pavement Units for Payment Adjustment.”



TX-360

Addison Airport TX-360-11  U2 and R3 Ramps 
Rehabilitation

Table 2
Deficient Thickness Price Adjustment Factor

Deficiency in Thickness Determined by Cores 
(in.)

Proportional Part of Contract Price 
Allowed (Adjustment Factor)

Not deficient 1.00
Over 0.00 through 0.20 1.00
Over 0.20 through 0.30 0.80
Over 0.30 through 0.40 0.72
Over 0.40 through 0.50 0.68
Over 0.50 through 0.75 0.57

6.3. Curb. Work performed and furnished in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid for “Curb” of the type specified.

Payment will be made under:

Item TX-360-5.1 Concrete Pavement (10” Thickness) — per Square Yard
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