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City of San Antonio Standard Specifications for Construction 1 

DIVISION I - EARTHWORK 

ITEM 

100 MOBILIZATION 
 
100.1. DESCRIPTION: Establish and remove offices, plants, and facilities. Move personnel, 

equipment, and supplies to and from the project or the vicinity of the project site to begin work or 
complete work on Contract Items. 

100.2. MEASUREMENT: This Item will be measured by the lump sum as the work progresses. 

100.3. PAYMENT: Partial payments of the lump sum bid for mobilization will be as follows. The 
adjusted Contract amount for construction Items as used below is defined as the total Contract 
amount less the lump sum for mobilization. 

A. Payment will be made upon presentation of a paid invoice for the payment bond, performance 
bond, and required insurance. The combined payment for bonds and insurance will be no 
more than 10% of the mobilization lump sum or 1% of the total Contract amount, whichever 
is less. 

B. Payment will be made upon verification of documented expenditures for plant and facility 
setup. The combined amount for all these facilities will be no more than 10% of the 
mobilization lump sum or 1% of the total Contract amount, whichever is less. 

C. When 1% of the adjusted Contract amount for construction Items is earned, 50% of the 
mobilization lump sum bid or 5% of the total Contract amount, whichever is less, will be 
paid. Previous payments under this Item will be deducted from this amount. 

D. When 5% of the adjusted Contract amount for construction Items is earned, 75% of the 
mobilization lump sum bid or 10% of the total Contract amount, whichever is less, will be 
paid. Previous payments under the Item will be deducted from this amount. 

E. When 10% of the adjusted Contract amount for construction Items is earned, 90% of the 
mobilization lump sum bid or 10% of the total Contract amount, whichever is less, will be 
paid. Previous payments under this Item will be deducted from this amount. 

F. Payment for the remainder of the lump sum bid for “Mobilization” will be made on the next 
estimate cycle after the initial retainage estimate or at final acceptance for projects without 
retainage. 

100.4. BID ITEM: 

Item 100.1 - Mobilization - lump sum 

Item 100.2 - Insurance and Bond - lump sum 
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ITEM 

101 PREPARING RIGHT-OF-WAY 
 
101.1. DESCRIPTION: Prepare the right of way and designated easements for construction operations 

by removing and disposing of all obstructions when removal of such obstructions is not 
specifically shown on the plans to be paid by other Items. 

101.2. MATERIALS: 

A. Obstructions. Obstructions shall be considered to include, but not limited to, remains of 
houses not completely removed by others, foundations, floor slabs, concrete, brick, lumber, 
plaster, cisterns, septic tanks, basements, abandoned utility pipes or conduits, equipment or 
other foundations, fences, retaining walls, outhouses, shacks, and all other debris as well as 
buried concrete slabs, curbs, gutters, driveways, and sidewalks. 

This item shall also include the removal of trees, stumps, bushes, shrubs, brush, roots, 
vegetation, logs, rubbish, paved parking areas, miscellaneous stone, brick, drainage 
structures, manholes, inlets, abandoned railroad tracks, scrap iron and all debris, whether 
above or below ground, except live utility facilities. 

It is the intent of this specification to provide for the removal and disposal of all obstructions 
to the new construction together with other objectionable materials not specifically provided 
for elsewhere by the plans and specifications. 

B. Explosives. This item shall not govern for the demolition of buildings by the use of 
explosives.  Such demolition work shall be governed by the use of a special specification 
controlling the work. 

C. Fences. Unless shown otherwise on the plans, all fences along the right-of-way which are 
damaged or removed temporarily by the Contractor shall be replaced by the Contractor to an 
equal or better condition at no additional cost to the City. 

D. Hazardous Materials. If the Contractor encounters hazardous substances, industrial waste, 
other environmental pollutants, underground storage tanks, or conditions conducive to 
environmental damage, Contractor shall immediately stop work in the area affected and 
report the condition to the Owner's representative in writing. Contractor shall not be 
responsible for or required to conduct any investigation, site monitoring, containment, 
cleanup, removal, restoration or other remedial work of any kind or nature (the “remedial 
work”) under any applicable level, state or federal law, regulation or ordinance, or any 
judicial order. If the Contractor agrees in writing to commence and/or prosecute  some or all 
of the remedial work, all costs and expenses, to include any extension of the contract time, of 
such remedial work shall be paid by Owner to Contractor as  additional compensation. 

101.3. EQUIPMENT: Provide applicable equipment to conduct work as described in this specification 
or as specified on the plans. 

101.4. CONSTRUCTION: Protect designated features on the right of way and prune trees and shrubs 
as directed. Do not park equipment, service equipment, store materials, or disturb the root area 
under the branches of trees designated for preservation. When shown on the plans, treat cuts on 
trees with an approved tree wound dressing within 20 min. of making a pruning cut or otherwise 
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causing damage to the tree. Follow all local and state regulations when burning. If burning of 
brush is approved, pile and burn at approved locations. When working in state or national forests 
or parks, coordinate work with state and federal authorities. Testing, removal, and disposal of 
hazardous materials will be in accordance with 101.2.D, “Hazardous Materials.” 

Clear areas shown on the plans of all obstructions, except those landscape features that are to be 
preserved. Such obstructions include but are not limited to those identified in 101.2.A, 
“Obstructions” and other items as specified on the plans. Remove vegetation and other landscape 
features not designated for preservation. Removal of live utility facilities is not included in this 
Item. Remove culverts, storm sewers, manholes, and inlets in proper sequence to maintain traffic 
and drainage. 

Unless otherwise indicated on the plans, all underground obstructions shall be removed to the 
following depths: 

• In areas receiving embankment, remove obstructions not designated for preservation to 2 ft. 
below natural ground. 

• In areas to be excavated, remove obstructions to 2 ft. below the excavation level. 

• In all other areas, remove obstructions to 1 ft. below natural ground. 

When allowed by the plans or directed, cut trees and stumps off to ground level. 

Holes remaining after removal of all obstructions, objectionable materials, vegetation, etc. shall 
be backfilled and tamped and the entire area bladed, to prevent ponding of water and to positive 
provide drainage. Backfill materials deemed unacceptable by the Engineer shall be removed and 
replaced at no additional cost to the City. In areas that are to be immediately excavated, 
backfilling and blading may be eliminated if approved by the Engineer. Areas to be used as 
borrow sites and material sources shall have all obstructions, objectionable materials, vegetation, 
etc., removed to the complete extent necessary to prevent such objectionable matter from 
becoming mixed with the material to be used in the construction. 

Where a conduit is shown to be replaced, it shall be removed in its entirety and all connections to 
the existing conduit shall be extended to the new line. Where an existing conduit is to be cut and 
plugged, the line shall be cut back not less that 2 feet and a plug of concrete not less that 2 feet 
long shall be poured and held in the end of the pipe or the plug may be accomplished by using a 
precast stopper grouted into place. 

Material to be removed will be designated as “salvageable” or “non-salvageable” on the plans 
prior to bidding by the Contractor. All “salvageable” material will remain the property of the City 
and will be stored at the site as directed by the Engineer. All “non-salvageable” materials and 
debris removed shall become the property of the Contractor and shall be removed from the site 
and shall be disposed of properly and in accordance with local, state, and federal requirements. 

All asphaltic material shall be deposited of or recycled at a facility authorized to accept the 
asphalt for such purposes. 

Dispose of wells in accordance with TxDOT Item 103, “Disposal of Wells.” 

101.5. MEASUREMENT: “Preparing Right-of-Way” for new construction will be measured by the 
lump sum. 
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101.6. PAYMENT: This item will be paid for at the contract lump sum price bid for “Preparing Right-
of-Way,” which price shall be full compensation for work herein specified, including the 
furnishing of all materials, equipment, tools, labor, and incidentals necessary to complete the 
work. The lump sum price will be pro-rated based on the number of phases in the project. A 
phase will be eligible for payment when street excavation is completed for that phase. 

101.7. BID ITEM: 

Item 101.1 - Preparing Right-of-Way - lump sum 
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ITEM 

103 REMOVE CONCRETE 
 
103.1. DESCRIPTION: This item shall govern the breaking up, removing, and satisfactorily disposing 

of existing concrete, as classified, at locations shown on the plans or as directed by the Engineer.  
Existing concrete not shown on the plans, located beneath the natural ground surface, not 
indicated by the Engineer or not obvious to the naked eye will not be covered under this item.  
Such materials will be removed as needed and paid for under Item 104 “Street Excavation,” Item 
105 “Channel Excavation,” or Item 306 “Structural Excavation.” 

103.2. CLASSIFICATION: Existing concrete to be removed under this item will be classified as 
follows: 

A. Concrete Curb. “Concrete Curb” will include curb, curb and gutter, and low curb at 
driveways, and combinations thereof. The removal of monolithic concrete curb or dowelled 
concrete curb will be included in the concrete pavement measurement. 

B. Concrete Traffic Barrier. “Concrete Traffic Barrier” will include permanent concrete 
barrier used for channeling or dividing traffic that is not considered salvageable. 

C. Sidewalks and Driveways. “Sidewalks and Driveways” will include concrete sidewalks and 
driveways. 

D. Miscellaneous Concrete. “Miscellaneous Concrete” will include all other items that are not 
noted above or covered by other items. 

103.3. EQUIPMENT: Provide the machinery, tools and equipment necessary for proper prosecution of 
the work. All machinery, tools and equipment used shall be maintained in a satisfactory and 
workmanlike manner. 

103.4. CONSTRUCTION: 

A. General. The existing concrete shall be broken up, removed, and disposed of by the 
Contractor in accordance with federal, state, and local regulations. 

B. Partial Removal of Concrete. When only a portion of the existing concrete is to be 
removed, care shall be exercised to avoid damage to that portion to remain in place. The 
existing concrete shall be cut to neat lines shown on the plans or as established by the 
Engineer, by sawing with an appropriate type circular concrete saw to a minimum depth of 
½-inch. Any existing concrete which is damaged or destroyed beyond the neat lines so 
established shall be replaced at the Contractor's expense. Where reinforcement is encountered 
in the removed portions of the concrete, a minimum of 1-foot shall be cleaned of all old 
concrete and left in place to tie into the new concrete construction. 

103.5. MEASUREMENT: Measurement for this item will be conducted as follows: 

A. Concrete Curb. Concrete curb removed as prescribed above will be measured by the linear 
foot in its original position regardless of the thickness and reinforcing steel encountered. 

B. Concrete Traffic Barrier. Concrete Traffic Barrier as prescribed above will be measured by 
the linear foot in its original position regardless of the type or size encountered. 
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C. Concrete Sidewalk and Driveway. Concrete sidewalks and driveways removed as 
prescribed above will be measured by the square foot in its original position regardless of the 
thickness of the concrete and reinforcing steel encountered. 

D. Miscellaneous Concrete. Miscellaneous Concrete will be measured by the square foot in its 
original position regardless of the thickness of the concrete and reinforcing steel encountered. 

103.6. PAYMENT: This item will be paid for at the contract unit price bid for “Remove Concrete 
Curb,” “Remove Concrete Traffic Barrier,” “Remove Concrete Sidewalks and Driveways,” or 
“Remove Miscellaneous Concrete” which price shall be full compensation for all work herein 
specified, including the furnishing of all materials, equipment, tools, labor and incidentals 
necessary to complete the work. 

103.7. BID ITEM: 

Item 103.1 - Remove Concrete Curb - per linear foot 

Item 103.2 - Remove Concrete Traffic Barrier - per linear foot 

Item 103.3 - Remove Sidewalks and Driveways - per square foot 

Item 103.4 - Remove Miscellaneous Concrete - per square foot 
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• Obtain appropriate permits and apply provisions pertaining to soil erosion and 
stream pollution, when necessary, to meet federal and/or local regulations, rules, 
and procedures. 

A. Rock Cuts. Excavate to finished subgrade elevation using equipment appropriate for the 
conditions encountered. Manipulate and compact subgrade in accordance with Section 
104.4.C., “Compaction,” unless excavation is to clean homogenous rock at finished subgrade 
elevation. If excavation extends below finished subgrade, use approved material compacted 
in accordance with Section C to replace undercut material at no additional cost. All unstable 
or otherwise objectionable material shall be removed from the subgrade and replaced with 
approved material in loose lifts not to exceed 12 inches in depth. Removal and replacement of 
unstable material will be paid by the Engineer. 

B. Earth Cuts. All earth cuts shall be scarified to a uniform depth of at least 6-inches below the 
required finished subgrade elevation. All holes, ruts, and depressions shall be filled with 
approved material in loose lifts not to exceed 12 inches in depth. Compact the scarified 
subgrade in accordance with Section 104.4.C., “Compaction.” 

If the Engineer determines that the subgrade is unsuitable, the contractor shall remove the 
unsuitable material to the limits directed by the Engineer and replace it with suitable material. 
Removal and replacement of unsuitable material will be paid by the Engineer. 

C. Compaction. Subgrade materials shall be compacted to the required density and moisture 
content as shown below, unless otherwise shown on the plans: 

Subgrade Material Density Moisture Content 
PI ≤ 20 ≥ 95% of Max Dry Density - 2% of Opt. or greater 
PI > 20 ≥ 95% of Max Dry Density ≥ Opt. Moisture 

 
The maximum dry density and optimum moisture content shall be determined in accordance 
with TxDOT Test Method Tex-114-E. Tests for in place density shall be made in accordance 
with TxDOT Test Method Tex-115-E and within 24 hours after compacting operations are 
completed. If the material fails to meet the density specified, it shall be re-worked as 
necessary to obtain the density required. 

For materials with a PI > 20, just prior to placing any base materials or stabilization, the top 3 
inches of compacted subgrade shall be tested for density and moisture content. If tests show 
the density to be more than 2% below the specified minimum or the moisture content to be 
more than 3% above or below the optimum, the course shall be reworked as necessary to 
obtain the specified compaction and moisture content. 

If the material used to replace undercuts or unsuitable material contains more than 30% 
oversize fraction (i.e. 30% or more retained on the ¾-inch sieve) or is gap-graded (many 
large particles with limited small particles), the maximum density determined by Tex-114-E 
may not be appropriate for field compaction. If this situation is encountered, the Engineer 
may elect to accept the material without density testing. With the approval of the Engineer, 
place layers in loose lifts not to exceed 12 inches. Before and during rolling operations, bring 
each layer to the moisture content directed. Compact each layer until there is no evidence of 
further consolidation. Maintain a level layer to aid in uniform compaction. If the required 
stability or finish is lost for any reason, recompact and refinish the subgrade at no additional 
expense to the City. 
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ITEM 

203 TACK COAT 
 
203.1. DESCRIPTION: Apply asphaltic material on the completed base course  after the prime coat 

has sufficiently cured, existing  pavement, bituminous surface, or in the case of a bridge, on the 
prepared floor slab in accordance with these specifications and/or as directed by the Engineer. 

203.2. MATERIALS: The asphaltic material used for Tack Coat shall meet the requirements for 
“Asphalt Cement”, “Cut-Back Asphalt” or “Emulsified Asphalt” in Item No. 300, “Asphalts, Oils 
and Emulsions” of the Texas Department of Transportation Standard Specifications.  The 
asphaltic material used for Tack Coat shall be the type or grade shown in the referring 
specification, or on the plans, or as directed/approved by the Engineer. 

203.3. EQUIPMENT: Provide equipment that conforms to the requirements of Item 202, “Prime Coat,” 
Part 3, “Equipment.” 

203.4. CONSTRUCTION: Before the tack coat is applied, the surface shall be cleaned thoroughly with 
a vacuum sweeper to the satisfaction of the Engineer.  The asphaltic material shall be applied on 
the clean surface by an approved type of self-propelled pressure distributor evenly and smoothly 
under a pressure necessary for proper distribution. 

The tack coat shall be applied at the rate specified by the referring specification or on the plans. 
Unless otherwise stated or allowed by the Engineer the application rate shall not exceed 0.10 
gallon per square yard of surface. 

Where the pavement mixture will adhere to the surface on which it is to be placed without the use 
of a tack coat, the tack coat may be eliminated by the Engineer.  All contact surfaces of curbs and 
structures and all joints shall be painted with a thin uniform coat of the asphaltic material used for 
tack coat. During the application of tack coat, care shall be taken to prevent splattering of 
adjacent pavement, curb and gutters or structures. 

203.5. MEASUREMENT: The asphaltic material for tack coat will be measured at point of delivery on 
the project in gallons at the applied temperature. The quantity to be paid for shall be the number 
of gallons of asphaltic material used, as directed, in the accepted tack coat. Water used with 
Emulsions will not be measured for payment. 

203.6. PAYMENT: The work performed and materials furnished as prescribed by this item will be paid 
for at the contract unit price bid per gallon for “Tack Coat” which price shall be full 
compensation for cleaning the surface, for furnishing, heating, hauling and distributing the tack 
coat as specified; for all freight involved; and for all manipulations, labor, tools, equipment, and 
incidentals necessary to complete the work. 

203.7. BID ITEM: 

Item 203.1 - Tack Coat - per gallon 
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ITEM 

205 HOT MIX ASPHALTIC CONCRETE PAVEMENT 
 
205.1. DESCRIPTION: Construct a leveling-up course, a surface course or any combination of these 

courses as shown on the plans, each to be composed of a compacted mixture of mineral 
aggregate and asphaltic material. The pavement shall be constructed on the newly constructed 
subgrade or base course, existing pavement, bituminous surface or in the case of bridges, on the 
prepared floor slab, as herein specified and in accordance with the details shown on the plans. 

205.2. MATERIALS: Materials used in Hot Mix Asphaltic Concrete Pavement shall meet the 
requirements as set forth herein. If shown on the plans, materials may also meet the requirements 
as described in Item 340, “Dense-Graded Hot-Mix Asphalt (Method)” or Item 341, “Dense-
Graded Hot-Mix Asphalt (QC/QA)” of the Texas Department of Transportation Standard 
Specifications for Construction and Maintenance of Highways, Streets, and Bridges. 

Unless otherwise shown on the plans, provide aggregates that meet the aggregate quality 
requirements of TxDOT’s Bituminous Rated Source Quality Catalog (BRSQC). Unapproved 
sources may be used if accepted by the Engineer and approved prior to use. 

Furnish aggregates from sources that conform to the requirements shown in Table 1 herein, and 
as specified in this Section, unless otherwise shown on the plans. Provide aggregate stockpiles 
that meet the definition in this Section for either a coarse aggregate or fine aggregate. When 
reclaimed asphalt pavement (RAP) is used, provide RAP stockpiles in accordance with this 
Section. Aggregate from RAP is not required to meet Table 1 requirements unless otherwise 
shown on the plans. 

Document all test results on a mixture design report and submit to the Engineer for approval. The 
Engineer may perform tests on independent or split samples to verify Contractor mix design 
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 TxDOT 
standard laboratory test procedure Tex-200-F, Part II. Do not add material to an approved 
stockpile from other sources, unless otherwise approved by the Engineer. 

Unless otherwise shown on the plans, reclaimed asphalt pavement (RAP) may be used in asphalt 
pavement maintenance or rehabilitation applications and shall be limited to a maximum of 20% 
RAP for surface or wearing courses and 30% RAP for courses below the surface or wearing 
course. Higher percentages of RAP may be used if requested in writing and approved by the 
Engineer prior to use. 

A. Coarse Aggregate. Coarse aggregate stockpiles must have no more than 20% passing the #8 
sieve. Provide aggregates with a surface aggregate classification (SAC) as shown below: 

Street Classification    Minimum Surface Aggregate Classification 
Primary and Secondary Arterials     A 
Collector and Local Type B Streets     B 
Local Type A Street With Bus Traffic    B 
Local Type A Street Without Bus Traffic    C 
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SAC requirements apply only to aggregates used on the surface of travel lanes, unless 
otherwise shown on the plans. Blending aggregates to meet SAC criteria is allowable. Class 
B aggregate meeting all other requirements in Table 1 may be blended with a Class A 
aggregate in order to meet requirements for Class A materials. When blending Class A and B 
aggregates to meet a Class A requirement, ensure that at least 50% by weight of the material 
retained on the No. 4 sieve comes from the Class A aggregate source. Blend by volume if the 
bulk specific gravities of the Class A and B aggregates differ by more than 0.300. When 
blending, do not use Class C or D aggregates. For blending purposes, coarse aggregate from 
RAP will be considered as Class B aggregate. 

B. Reclaimed Asphalt Pavement (RAP). RAP is defined as a salvaged, pulverized, broken or 
crushed asphalt pavement. The RAP to be used in the mix shall be crushed or broken to the 
extent that 100% will pass the two inch sieve. 

The stockpiled RAP shall not be contaminated by dirt or other objectionable materials. 
Unless otherwise shown on the plans, stockpiled, crushed RAP shall have a decantation of 
5% or less and a plasticity index of eight (8) or less, when tested in accordance with TxDOT 
standard laboratory test procedures Tex-406-A, Part I, and Tex-106-E, respectively. This 
requirement applies to stockpiles from which the asphalt has not been removed by extraction. 
When RAP is used, determine asphalt content and gradation for mixture design purposes. 

C. Fine Aggregate. Fine aggregates may consist of manufactured sands, screenings and field 
sands. Supply fine aggregates that are free from organic impurities. Field sands and other 
uncrushed aggregates shall be limited to 15% of the total aggregate. 

If 10% or more of the fine aggregate stockpile is retained on the No. 4 sieve, test the stockpile 
and verify that it meets the requirements in Table 1 for coarse aggregate angularity (TxDOT 
standard laboratory test procedure Tex-460-A) and flat and elongated particles (TxDOT 
standard laboratory test procedure Tex-280-F). 

D. Asphalt Binder. Unless shown on the plans, provide the type and grade of performance-
graded asphalt binder in accordance with TxDOT Item 300.2.J. “Performance-Graded 
Binders” and as specified below: 

Minimum PG Asphalt Cement Grade 

Street Classification Surface 
Courses 

Binder & 
Level Up 
Courses 

Base 
Courses 

Primary and Secondary Arterials PG 76-22 

Collector and Local Type B Streets 
PG 70-22 

Local Type A Street With Bus Traffic 
PG 70-22 

Local Type A Street Without Bus Traffic PG 64-22 
PG 64-22 

PG 64-22 

 
E. Mineral Filler. Mineral filler consists of finely divided mineral matter such as agricultural 

lime, crusher fines, hydrated lime, cement, or fly ash. Mineral filler is allowed unless 
otherwise shown on the plans. Do not use more than 2% hydrated lime or cement, unless 
otherwise shown on the plans. The plans may require or disallow specific mineral fillers. 
When used, provide mineral filler that: 

• is sufficiently dry, free-flowing, and free from clumps and foreign matter; 
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• does not exceed 3% linear shrinkage when tested in accordance with Tex-107-E; and 

• meets the gradation requirements of Table 3 herein. 

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

G. Tack Coat. Unless otherwise shown on the plans or approved, furnish CSS-1H, SS-1H, or a 
PG binder with a minimum high-temperature grade of PG 58 for tack coat binder and in 
accordance with Item 203, “Tack Coat.” Do not dilute emulsified asphalts at the terminal, in 
the field, or at any other location before use. 

H. Additives. When shown on the plans, use the type and rate of additive specified. Other 
additives that facilitate mixing or improve the quality of the mixture may be allowed when 
approved. If lime or a liquid antistripping agent is used, add in accordance with TxDOT 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 back into the drum. 

Table 1 
Aggregate Quality Requirements 

Property 

TxDOT 
Standard 

Laboratory Test 
Procedure 

Surface 
Courses 

Binder, Level 
Up, & Base 

Courses 

Coarse Aggregate 
Deleterious Material, %, max Tex-217-F, Part I 1.0 1.5 
Decantation, %, max Tex-217-F, Part II 1.5 1.5 
Micro-Deval Abrasion, %, max Tex-461-A Screening Only Screening Only 
Los Angeles Abrasion, %, max Tex-410-A 35 40 
Magnesium Sulfate Soundness, 5 cycles, %, max Tex-411-A 25 30 
Coarse Aggregate Angularity, 2 crushed faces, %, min Tex-460-A, Part I 951 851

Flat and Elongated Particles @ 5:1, %, max Tex-280-F 10 10 
Fine Aggregate 

Linear Shrinkage, %, max Tex-107-E 3 3 
Combined Aggregate2

Sand Equivalent, %, min Tex-203-F 45 45 
Note 1: Applies to Gravel Only 
Note 2: Aggregate without mineral filler, RAP, or additives combined as used in the job-mixed formula (JMF) 
 

Table 2 
Gradation Requirements for Fine Aggregates 

Sieve Size, in % Passing by Weight or Volume 
3/8 100 
#8 70 – 100 

#200 0 – 30 
 

Table 3 
Gradation Requirements for Mineral Filler 

Sieve Size, in % Passing by Weight or Volume 
#8 100 

#200 55 – 100 
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205.3. EQUIPMENT: All equipment for the handling of all materials, mixing, placing and compacting 
of the mixture shall be maintained in good repair and operating condition and subject to the 
approval of the Engineer. Any equipment found to be defective and potentially having a negative 
effect on the quality of the paving mixture or ride quality will not be allowed. 

A. Spreading and Finishing Machine. The spreading and finishing machine shall be approved 
by the Engineer and shall meet the requirements indicated below. 

1. Screed Unit. The spreading and finishing machine shall be equipped with a heated 
compacting screed. It shall produce a finished surface meeting the requirements of the 
typical cross sections and the surface test. 

Extensions added to the screed shall be provided with the same compacting action and 
heating capability as the main screed unit, except for use on variable depth tapered areas 
and/or as approved by the Engineer. 

The spreading and finishing machine shall be equipped with an approved automatic dual 
longitudinal screed control system and automatic transverse screed control system. The 
longitudinal controls shall be capable of operating from any longitudinal grade reference 
including a stringline, ski, mobile stringline, or matching shoe. 

The Contractor shall furnish all equipment required for grade reference. It shall be 
maintained in good operating condition by personnel trained in the use of this type of 
equipment. 

The grade reference used by the Contractor may be of any type approved by the 
Engineer. The contractor shall set the grade reference to have sufficient support so that 
the maximum deflection shall not exceed 1/16 inch between supports. 

2. Tractor Unit. The tractor unit shall be equipped with a hydraulic hitch sufficient in 
design and capacity to maintain contact between the rear wheels of the hauling equipment 
and the pusher rollers of the finishing machine while the mixture is being unloaded. 

No portion of the weight of hauling equipment, other than the connection, shall be 
supported by the asphalt paver. No vibrations or other motions of the loading equipment, 
which could have a detrimental effect on the riding quality of the completed pavement, 
shall be transmitted to the paver. 

The use of any vehicle which requires dumping directly into the finishing machine and 
which the finishing machine cannot push or propel to obtain the desired lines and grades 
without resorting to hand finishing will not be allowed. 

B. Material Transfer Equipment. Equipment to transfer mixture from the hauling units or the 
roadbed to the spreading and finishing machine will be allowed unless otherwise shown on 
the plans. A specific type of material transfer equipment shall be required when shown on the 
plans. 

C. Motor Grader. The motor grader, when used, shall meet the requirements as shown in Item 
220, “Blading.” 

D. Rollers. Rollers provided shall meet the requirements for their type as shown in Item 210, 
“Rolling.” 
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205.4. CONSTRUCTION: It shall be the responsibility of the Contractor to design, produce, transport, 
place and compact the specified paving mixture in accordance with the requirements herein. The 
Engineer will perform verification testing as needed. Provide quality control (QC) testing as 
needed to meet the requirements of this Item. Provide a certified Level I-A specialist at the plant 
during production hours. Provide a certified Level I-B specialist to conduct placement tests. 

A. Quality Control Plan (QCP). Unless otherwise shown on the plans, develop and follow a 
QCP. Obtain approval from the Engineer 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 to the Engineer and receive the Engineer’s approval of the QCP before 
beginning production. Include the following items in the QCP. 

1. Project Personnel. Provide: 

a. a list of individuals that will conduct tests as well their associated certifications (i.e. 
Level IA, IB, and II certifications), including when certifications will expire for each 
individual; and 

b. a list of individuals responsible for QC with authority to take corrective action and 
the contact information for each individual listed. 

2. Material Delivery and Storage. Provide: 

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

b. aggregate stockpiling procedures to avoid contamination and segregation; 

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

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

3. Production. Detail: 

a. loader operation procedures to avoid contamination in cold bins; 

b. procedures for calibrating and controlling cold feeds; 

c. procedures to eliminate debris or oversized material; 

d. procedures for adding and verifying rates of each applicable mixture component 
(e.g., aggregate, asphalt binder, RAP, lime, liquid antistrip); 

e. procedures for reporting job control and acceptance test results; and 

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

4. Loading and Transporting. Provide: 

a. the type and application method for release agents; and 
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b. truck loading procedures to avoid segregation. 

5. Placement and Compaction. Provide: 

a. the proposed agenda for mandatory pre-paving meeting including date and location; 

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

c. procedures for the transfer of mixture into the paver while avoiding segregation and 
preventing material spillage; 

d. the process to balance production, delivery, paving, and compaction to achieve 
continuous placement operations; 

e. the paver operations (e.g., operation of wings, height of mixture in auger chamber) to 
avoid physical and thermal segregation and other surface irregularities; and 

f. procedures to construct quality longitudinal and transverse joints. 

B. Mixture Design. Use a Level II specialist certified by a TxDOT-approved hot-mix asphalt 
certification program to develop the mixture design. Have the Level II specialist sign the 
design documents. Unless otherwise shown on the plans, use the typical weight design 
example given in TxDOT standard laboratory test procedure Tex-204-F, Part I or Part III, to 
design a mixture meeting the requirements listed in Tables 1 through 5. At the request of the 
Engineer, furnish representative samples of all materials used in the mixture design for 
verification. If the design cannot be verified by the Engineer, furnish another mixture design. 

The Contractor may submit a new mixture design at anytime during the project. The Engineer 
will approve all mixture designs before the Contractor can begin production. 

Provide the Engineer with a mixture design report that includes the following items: 

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

• results of all applicable tests; 

• the mixing and molding temperatures; 

• all applicable correlation and correction factors; 

• the signature of the Level II person or persons who performed the design; 

• the date the mixture design was performed; and 

• a unique identification number for the mixture design. 

The Hamburg Wheel Test is not required, unless otherwise shown on the plans. When 
required through plan note, the minimum number of passes shown in Table 6 shall be met, 
unless otherwise approved by the Engineer. The contractor will be responsible for submitting 
the results of the Hamburg Wheel test to the Engineer with the other mixture design data. Use 
an approved laboratory to perform the Hamburg Wheel test. The TxDOT Construction 

June 2008  Item 205 Hot Mix Asphaltic Concrete Pavement  
  



City of San Antonio Standard Specifications for Construction 61 

Division maintains a list of approved laboratories that may be referenced. Hamburg Wheel 
Testing will not be performed or required for any Type “F” mixtures. 

Table 4 
Master Gradation Bands (% Passing by Weight or Volume) and Volumetric Properties 

Sieve Size 
A 

Coarse 
Base 

B 
Fine 
Base 

C 
Coarse 
Surface 

D 
Fine 

Surface 

F 
Fine 

Mixture 
1-½” 98.0–100.0 – – – – 

1” 78.0–94.0 98.0–100.0 – – – 
¾” 64.0–85.0 84.0–98.0 95.0–100.0 – – 
½” 50.0–70.0 – – 98.0–100.0 – 
⅜” – 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 35.0–50.0 
#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 Voids in the Mineral Aggregate (VMA), % minimum 

 12.0 13.0 14.0 15.0 16.0 
Plant-Produced Voids in the Mineral Aggregate (VMA), % minimum 

 11.0 12.0 13.0 14.0 15.0 
 

Table 5 
Laboratory Mixture Design Properties 

Property 

TxDOT 
Standard 

Laboratory 
Test 

Procedure 

Required 

96.5 Base, Binder, and Level Up Courses 

Surface or Wearing Courses 
96.5 Primary and Secondary Arterials 

97.0 Collectors, Local Type B Streets, and 
Local Type A Street With Bus Traffic 

Target laboratory-
molded density, % Tex-207-F 

97.5 Local Type A Street Without Bus Traffic 
Boil test1 Tex-530-C – 

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

Table 6 
Hamburg Wheel Test Requirements1 

High-Temperature 
Binder Grade 

Minimum # of Passes2

@ 0.5" Rut Depth, Tested @ 122°F 
PG 64 or lower 5,000 
PG 70 10,000 
PG 76 or higher 20,000 
1. Tested in accordance with Tex-242-F. 
2. May be decreased if shown on the plans. 

 
C. Job-Mix Formula. The laboratory mixture design shall be submitted to the Engineer for 

approval prior to production and placement. The submittal shall provide the laboratory 
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designed mixture target properties and data that demonstrate the contractor’s ability to 
produce the mixture within the tolerances specified in Table 7 herein either through a trial 
batch or by submittal of previous production data from a City or TxDOT project. 

Once approved, the contractor may begin production and placement of the approved JMF. 
Results from Lot 1 of the JMF may be used to modify the optimum mixture properties as long 
as the tested properties are within the tolerances specified in Table 7 herein. Further 
adjustments to the JMF may be allowed by the Engineer during production and placement, if 
warranted. JMF adjustment requests must be made in writing to the Engineer and the mixture 
must conform to the master gradation limits for the mixture type and be within the 
operational limits of Table 7 noted above for the initial JMF approved by the Engineer. 

Table 7 
Operational Tolerances 

Description Test Method 

Allowable 
Difference from 
Current JMF 

Target 
Individual % Retained for #8 Sieve or Larger ±5.01

Individual % Retained for Sieves Smaller than 
#8 and Larger than #200 ±3.01

% Passing the #200 Sieve 

Tex-200-F or 
Tex-236-F 

±2.01

Asphalt Content, % Tex-236-F ±0.32

Laboratory-Molded Density, % ±1.0 
VMA, % minimum Tex-207-F Note 3 

Note 1: When within these tolerances, mixture production gradations may fall outside the master grading 
limits; however, the % passing the #200 sieve will be considered out of tolerance when outside the master 
grading limits. 
Note 2: Tolerance between Laboratory Mix and Plant Trial Batch may exceed ±0.3. 
Note 3: Test and verify that Table 4 requirements are met. 

 
D. Production. Do not heat the asphalt binder above the temperatures specified in TxDOT Item 

300, “Asphalts, Oils, and Emulsions,” or outside the manufacturer’s recommended values. 
Do not store an asphaltic mixture for a period long enough to affect the quality of the 
mixture, nor in any case longer than 12 hr. 

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. The Engineer will not pay for, or allow placement of, any 
mixture produced at more than 350°F. Control the mixing time and temperature so that 
moisture is removed from the mixture before discharging from the plant. If requested, 
determine the moisture content by oven-drying in accordance with TxDOT standard 
laboratory test procedure 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. 

Perform a new trial batch when the plant or plant location is changed. The Engineer may 
suspend production for noncompliance with this Item. Take corrective action and obtain 
approval to proceed after any production suspension for noncompliance. 

E. Tack Coat. The surface upon which the tack coat is to be placed shall be cleaned thoroughly 
to the satisfaction of the Inspector. The surface shall be given a uniform application of tack 
coat using asphaltic materials of this specification. Unless otherwise shown on the plans, tack 
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coat shall be applied with an approved sprayer at a rate directed by the Engineer between 0.04 
and 0.10 gallon residual asphalt per square yard of surface. 

F. Transporting Asphaltic Concrete. The asphaltic mixture shall be hauled to the work site in 
vehicles previously cleaned of all foreign material and with beds that do not discharge or lose 
materials during the haul. Trucks that do not meet the satisfaction of the Engineer or 
Inspector will not be allowed to deliver materials to City projects. The dispatching of the 
vehicles shall be arranged so that all material is delivered, placed, and rolled during daylight 
hours unless otherwise shown on the plans. In cool weather, or for long hauls, covering and 
insulating of the truck bodies may be required. If necessary, to prevent the mixture from 
adhering to the inside of the truck body, the inside of the truck may be given a light coating 
of release agent satisfactory to the Engineer. 

G. Placement. 

1. Weather Conditions. Place mixture, when placed with a spreading and finishing 
machine, or the tack coat when the roadway surface temperature is 60°F or higher unless 
otherwise approved. Measure the roadway surface temperature with a handheld infrared 
thermometer. Place mixtures only when weather conditions and moisture conditions of 
the roadway surface are suitable in the opinion of the Engineer. 

The asphaltic mixture, when placed with a motor grader, shall not be placed when the 
surface temperature is below 65°F and is falling, but may be placed when the surface 
temperature is above 55°F and is rising. The maximum depth of asphalt mixture placed 
with a motor grader will not exceed 5 inches of compacted material. 

Mat thicknesses of 1-½ inches and less shall not be placed when the temperature of the 
surface on which the mat is to be placed is below 60°F. 

It is further provided that the tack coat or asphaltic mixture shall be placed only when the 
humidity, general weather conditions, temperature and moisture condition of the base are 
suitable. 

2. Placement Temperature. If, after being discharged from the mixer and prior to placing, 
the temperature of the asphaltic mixture falls below 200°F, all or any part of the load may 
be rejected and payment will not be made for the rejected material. 

3. Placement Operations. Placement and laydown operations shall be in conformance with 
this section and Section 205.4.H. - “Quality Control and Acceptance.” 

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. 

The asphaltic mixture shall be dumped and spread on the approved prepared surface with 
the spreading and finishing machine. Place the mixture to meet the typical section 
requirements and produce a smooth, finished surface with a uniform appearance and 
texture. In addition, the placing of the asphaltic mixture shall be completed without 
tearing, shoving, gouging or segregating the mixture and without producing streaks in the 
mat. 
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Unloading into the finishing machine shall be controlled so that bouncing or jarring the 
spreading and finishing machine shall not occur and the required lines and grades shall be 
obtained without resorting to hand finishing. 

When approved by the Engineer, level-up courses may be spread with a motor grader. 

Construction joints of successive courses of asphaltic material shall be offset at least 6 
inches. Construction joints on surface courses shall coincide with lane lines, or as 
directed by the Engineer. 

The spreading and finishing machine shall be operated at a uniform forward speed 
consistent with the plant production rate, hauling capability, and roller train capacity to 
result in a continuous operation. The speed shall be slow enough that stopping between 
trucks is not ordinarily required. If, in the opinion of the Inspector, sporadic delivery of 
material is adversely affecting the mat, the Inspector may require paving operations to 
cease until acceptable methods are provided to minimize starting and stopping of the 
paver. 

The hopper flow gates of the spreading and finishing machine shall be adjusted to 
provide an adequate and consistent flow of material. These shall result in enough material 
being delivered to the augers so that they are operating approximately 85 percent of the 
time or more. The augers shall provide means to supply adequate flow of material to the 
center of the paver. Augers shall supply an adequate flow of material for the full width of 
the mat, as approved by the Engineer. Augers should be kept approximately one-half to 
three-quarters full of mixture at all times during the paving operation. 

When the asphaltic mixture is placed in a narrow strip along the edge of an existing 
pavement, or used to level up small areas of an existing pavement, or placed in small 
irregular areas where the use of a finishing machine is not practical, the finishing 
machine may be eliminated when authorized by the Engineer. 

Adjacent to flush curbs, gutters and structures, the surface shall be finished uniformly 
high so that when compacted, it will be slightly above the edge of the curb or structure. 

If a pattern of surface irregularities or segregation is detected, the Contractor shall make 
an investigation into the causes and immediately take the necessary action. With the 
approval of the Inspector, placement may continue for no more than one full production 
day from the time the Contractor is first notified and while corrective actions are being 
taken. If the problem still exists after that time, paving shall cease until the Contractor 
further investigates the causes and the Engineer approves further corrective action to be 
taken. 

Place mixture within the compacted lift thickness shown in Table 8, unless otherwise 
shown on the plans or allowed. 

Use the guidelines in Table 9 to establish the temperature of mixture delivered to the 
paver. 
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Table 8 
Compacted Lift Thickness and Required Core Height 

Compacted Lift Thickness 
Mixture 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 

 
Table 9 

Suggested Minimum Mixture Placement Temperature 

High-Temperature Binder Grade Minimum Placement Temperature 
(Before Entering Paver) 

PG 64 or lower 260°F 
PG 70 270°F 
PG 76 280°F 

PG 82 or higher 290°F 
 

4. Compaction. The pavement shall be compacted thoroughly and uniformly with the 
necessary rollers to obtain the compaction and cross section of the finished paving 
mixture meeting the requirements of the plans and specifications. 

The edges of the pavement along curbs, headers and similar structures, and all places not 
accessible to the roller, or in such positions as will not allow thorough compaction with 
the rollers, shall be thoroughly compacted with lightly oiled tamps. 

Rolling with a trench roller will be required on widened areas, in trenches and other 
limited areas where satisfactory compaction cannot be obtained with the approved rollers. 

a. In-Place Compaction Control. Use density control unless ordinary compaction 
control is specified on the plans. Use the control strip method given in Tex-207-F, 
Part IV, to establish the rolling pattern for density controlled areas. 

Where specific density or air void requirements are waived, furnish and operate 
compaction equipment as approved. 

Do not use pneumatic-tire rollers if excessive pickup of fines by roller tires occurs. 
Unless otherwise directed, use only water or an approved release agent on rollers, 
tamps, and other compaction equipment. Keep diesel, gasoline, oil, grease, and other 
foreign matter off the mixture. 

When rolling with the three-wheel, tandem or vibratory rollers, it is recommended 
that rolling start by first rolling the joint with the adjacent pavement and then 
continue by rolling longitudinally at the sides and proceed toward the center of the 
pavement, overlapping on successive trips by at least 1 foot. Alternate trips of the 
roller should be slightly different in length. On super-elevated curves, rolling should 
begin at the low side and progress toward the high side. 

When rolling with vibratory steel-wheel rollers, equipment operation shall be in 
accordance with Item 210, “Rolling”, and the manufacturer's recommendations, 
unless otherwise directed by the Engineer. Vibratory rollers shall not be left vibrating 
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while not rolling or when changing directions. In addition, vibratory rollers shall not 
be allowed in the vibrating mode on mats with a plan depth of less than 1-½ inches, 
unless approved by the Engineer. 

The motion of the rollers shall be slow enough to avoid other than usual initial 
displacement of the mixture. If any displacement occurs, it shall be corrected to the 
satisfaction of the Inspector. Ensure pavement is fully compacted before allowing 
rollers to stand on the pavement. 

(1) Ordinary Compaction Control. One three-wheel roller, one pneumatic-tire 
roller, and one tandem roller shall be furnished for each compaction operation 
except as provided below or approved by the Engineer. The use of a tandem 
roller may be waived by the Engineer when the surface is already adequately 
smooth and further steel-wheel rolling is shown to be ineffective. With approval 
of the Engineer, the Contractor may substitute a vibratory roller for the three-
wheel roller and/or the tandem roller. Use of at least one pneumatic-tire roller is 
required unless approved by the Engineer. Additional or heavier rollers shall be 
furnished if required by the Engineer. 

Rolling patterns shall be established by the Contractor to achieve the maximum 
compaction. The selected rolling pattern shall be followed unless changes in the 
mixture or placement conditions occur which affect compaction. When changes 
in the mixture or placement conditions occur, a new rolling pattern shall be 
established. 

(2) Density Compaction Control. Place and compact asphaltic concrete materials in 
accordance with the method specified in Section 205.4.H, “Quality Control and 
Acceptance.” 

5. Compaction Cessation Temperature. Regardless of the method required for in-place 
compaction control, all rolling for compaction shall be completed before the mixture 
temperature drops below 175°F. 

6. Opening to Traffic. Allow the compacted pavement to cool to 160°F or lower before 
opening to traffic unless otherwise directed. When directed, sprinkle the finished mat 
with water or limewater to expedite opening the roadway to traffic. 

If the surface ravels, flushes, ruts or deteriorates in any manner prior to final acceptance 
of the work, it will be the Contractor's responsibility to correct this condition at their 
expense, to the satisfaction of the Inspector and in conformance with the requirements of 
this specification. 

H. Quality Control and Acceptance. Control and acceptance of hot mixed asphaltic concrete 
pavement shall be followed as specified herein or as directed on the plans. The contractor 
shall conduct production and placement operations in accordance with the method specified. 
All testing will be conducted in accordance with the testing methods shown in Table 10. 
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Table 10 
Acceptable Production and Placement Testing Methods 

Description Test Method 
Gradation including % passing the #200 sieve Tex-200-F or Tex-236-F 
Laboratory-molded density 
VMA 
Laboratory-molded bulk specific gravity 
In-Place air voids 

Tex-207-F 

Segregation (density profile) Tex-207-F, Part V 
Longitudinal joint density Tex-207-F, Part VII 
Moisture content Tex-212-F, Part II 
Theoretical maximum specific (Rice) gravity Tex-227-F 
Asphalt content Tex-236-F 
Hamburg Wheel test Tex-242-F 
Thermal profile Tex-244-F 
Asphalt binder sampling and testing1 Tex-500-C 
Boil test1 Tex-530-C 

1. The Engineer may waive the sampling and testing requirements at their discretion. 
 

1. Production Sampling and Testing. For a given project, sample asphaltic concrete 
materials at the production facility every 500 tons for each mixture type supplied or as 
directed by the Engineer. Unless otherwise shown on the plans, a production facility that 
supplies the same mixture to multiple City projects on the same day will not be required 
to sample and test at the required frequency for every project. A single test report may be 
used on two or more projects to represent the quality of the mixture for that day’s 
production. 

During production, do not exceed the operational tolerances in Table 7. Stop production 
if testing indicates tolerances are exceeded on: 

• 3 consecutive tests on any individual sieve, 

• 4 consecutive tests on any of the sieves, or 

• 2 consecutive tests on asphalt content. 

Suspend production and shipment of mixture if the asphalt content deviates from the 
current JMF by more than 0.5% for any test. 

Begin production only when test results or other information indicate, to the satisfaction 
of the Engineer, that the next mixture produced will be within Table 7 tolerances. 

The Contractor shall perform a Hamburg Wheel test at the direction of the Engineer at 
any time during production, including when the boil test indicates a change in quality 
from the materials submitted for the initial JMF. If the production sample fails the 
Hamburg Wheel test criteria in Table 6, suspend production until further Hamburg Wheel 
tests meet the specified values. The Engineer may require up to the entire sublot of any 
mixture failing the Hamburg Wheel test to be removed and replaced at the Contractor’s 
expense. 

If the Hamburg Wheel test results in a “remove and replace” condition, the Contractor 
may request that the Engineer confirm the results by retesting the failing material. An 
Independent laboratory retained by the Engineer will perform the Hamburg Wheel tests 
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and determine the final disposition of the material in question based on the initial test 
results. 

2. Placement Sampling and Testing. 

a. In-Place Density. For every 500 tons of compacted asphaltic material or as directed 
by the Engineer, test the in place density. The in place density shall be in the range of 
92.0% to 97.0% of the maximum density. Do not increase the asphalt content of the 
mixture to increase pavement density. 

Unless otherwise shown on the plans, obtain 2 roadway specimens at each location 
selected by the Engineer for in-place density determination. Unless otherwise 
determined, the Engineer will witness the coring operation and measurement of the 
core thickness. Unless otherwise approved, obtain the cores within 1 working day 
after placement is completed. Obtain two 6 inch diameter cores side-by-side from 
within 1 foot of the location provided by the Engineer. For Type C, D and F 
mixtures, 4 inch diameter cores are allowed. Mark the cores for identification. 

Visually inspect each core and verify that the current paving layer is bonded to the 
underlying layer. If an adequate bond does not exist between the current and 
underlying layer, take corrective action to insure that an adequate bond will be 
achieved during subsequent placement operations. 

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

If the core heights exceed the minimum untrimmed values listed in Table 8, trim the 
cores within 1 working day following placement operations unless otherwise 
approved. If the core height before trimming is less than the minimum untrimmed 
value shown in Table 8, decide whether or not to include the pair of cores in the 
density determination for that sublot. If the cores are to be included in density 
determination, trim the cores. If the cores will not be included in density 
determination, store untrimmed cores for the Engineer. 

The Engineer will measure density in accordance with Tex-207-F and Tex-227-F. 
Before drying to a constant weight, cores may be predried using a vacuum device, or 
by other methods approved by the Engineer, to remove excess moisture. The 
Engineer will use the average density of the 2 cores to calculate the in-place density 
at the selected location. 

If the in-place density in the compacted mixture is below 92% or greater than 97%, 
change the production and placement operations to bring the in-place density within 
requirements. The Engineer may suspend production until the in-place density is 
brought to the required level, and may require a test section as described below, 
before proceeding. 

At the onset of production, or after production and placement operations have been 
altered to bring the in-place density into conformance, construct a test section of 1 
lane-width and at most 0.2 miles in length to demonstrate that compaction to between 
92.0% and 97.0% in-place density can be obtained. Continue this procedure until a 
test section with the correct density can be produced. The Engineer will allow only 2 
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test sections per day. When a test section producing satisfactory in-place air void 
content is placed, resume full production. 

(1) Shoulders and Ramps. Shoulders and ramps are subject to in-place density 
testing, unless otherwise shown on the plans. 

(2) Miscellaneous Areas. Miscellaneous areas include areas that are not generally 
subject to primary traffic, such as driveways, mailbox turnouts, crossovers, gores, 
spot level-up areas, and other similar areas. Miscellaneous areas also include 
level-ups and thin overlays if the layer thickness designated on the plans is less 
than the compacted lift thickness shown in Table 8. 

Miscellaneous areas will not be included in the in place density testing. Compact 
areas that are not subject to in-place air void determination in accordance with 
ordinary compaction control. 

b. Segregation (Density Profile). If shown on the plans, test for segregation using 
density profiles in accordance with Tex-207-F, Part V. Provide the Engineer with the 
results of the density profiles as they are completed. Areas defined as “Miscellaneous 
Areas,” are not subject to density profile testing. 

If density profiles are required by the plans, perform a density profile every time the 
screed stops, on areas that are identified by either the Contractor or the Engineer as 
having thermal segregation, and on any visibly segregated areas. If the screed does 
not stop, and there are no visibly segregated areas or areas that are identified as 
having thermal segregation, perform a minimum of 1 profile per 500 tons of 
compacted material or as directed by the Engineer. 

Reduce the test frequency to a minimum of 1 profile per 2,000 tons of compacted 
material, or as directed by the Engineer, if 4 consecutive profiles are within 
established tolerances. Continue testing at this frequency unless a profile fails, at 
which point resume testing at a minimum frequency of 1 per 500 tons or as directed 
by the Engineer. The Engineer may further reduce the testing frequency based on a 
consistent pattern of satisfactory results. 

Unless otherwise shown on the plans, the density profile is considered failing if it 
exceeds the tolerances in Table 11. No production or placement bonus will be paid 
for any sublot that contains a failing density profile. The Engineer may make as many 
independent density profile verifications as deemed necessary. The Engineer’s 
density profile results will be used when available. 

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. 
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Table 11 
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 
 

c. Longitudinal Joint Density. 

(1) Informational Tests. While establishing the rolling pattern, perform joint 
density evaluations and verify that the joint density is no more than 3.0 pounds 
per cubic foot below the density taken at or near the center of the mat. Adjust the 
rolling pattern if needed to achieve the desired joint density. Perform additional 
joint density evaluations at least once per sublot unless otherwise directed. 

(2) Record Tests. If shown on the plans, for each 500 tons of compacted material or 
as directed by the Engineer, perform a joint density evaluation at each pavement 
edge that is or will become a longitudinal joint. Determine the joint density in 
accordance with Tex-207-F, Part VII. Record the joint density information and 
submit results to the Engineer. The evaluation is considered failing if the joint 
density is more than 3.0 pounds per cubic foot below the density taken at the core 
random sample location and the correlated joint density is less than 90.0%. The 
Engineer may make independent joint density verifications at the random sample 
locations. The Engineer’s joint density test results will be used when available. 

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

d. Recovered Asphalt 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 Engineer. The aging ratio is the dynamic shear rheometer (DSR) value of the 
extracted binder divided by the DSR value of the original unaged binder (including 
RAP binder). DSR values are obtained according to AASHTO T 315 at the specified 
high temperature performance grade of the asphalt. The binder from RAP will be 
included proportionally as part of the original unaged binder. 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 using Tex-211-F. 

e. Irregularities. Immediately take corrective action if surface irregularities, including 
but not limited to segregation, rutting, raveling, flushing, fat spots, mat slippage, 
color, texture, roller marks, tears, gouges, streaks, or uncoated aggregate particles, 
are detected. 

The Engineer may allow placement to continue for at most 1 day of production while 
taking appropriate action. If the problem still exists after that day, suspend paving 
until the problem is corrected to the satisfaction of the Engineer. 
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At the expense of the Contractor and to the satisfaction of the Engineer, remove and 
replace any mixture that does not bond to the existing pavement or that has other 
surface irregularities identified above. 

3. 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, 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 7, payment will be made for the load. If test results are not 
within operational tolerances, no payment will be made for the load and the Engineer 
may require removal. 

4. Ride Quality. When required by the plans, measure ride quality in accordance with 
TxDOT Standard Specification Item 585, “Ride Quality for Pavement Surfaces.” Surface 
Test Type A or B as well as Pay Schedule 1, 2, or 3 shall also be indicated on the plans. 

205.5. MEASUREMENT: Hot Mix Asphaltic Concrete Pavement shall be measured by square yard, 
complete in place, for the thickness specified on the plans. Limits of payment will be from face of 
curb to face of curb. Pavement area shall not exceed the limits shown on the plans without written 
authorization. 

205.6. PAYMENT: The work performed and materials furnished, as described by this item and 
measured as provided herein, shall be paid for at the contract unit bid price per square yard 
specified on the plans of “Hot Mix Asphaltic Concrete Pavement,” which price shall be full 
compensation for furnishing and placing all materials, and for all labor, tools, equipment, and 
incidentals necessary to complete the work. The prime coat and tack coat, when required, shall be 
paid under the provisions of Item Nos. 202 and 203, respectively. 

Trial batches will not be paid for unless they are incorporated into pavement work approved by 
the Engineer. 

Pay adjustment for ride quality, when required on the plans, will be determined in accordance 
with TxDOT Standard Specification Item 585, “Ride Quality for Pavement Surfaces.” 

205.7. BID ITEM: 

Item 205.1 - Hot Mix Asphaltic Pavement Type A - per square yard __inches pavement thickness 

Item 205.2 - Hot Mix Asphaltic Pavement Type B - per square yard __inches pavement thickness 

Item 205.3 - Hot Mix Asphaltic Pavement Type C - per square yard __inches pavement thickness 

Item 205.4 - Hot Mix Asphaltic Pavement Type D - per square yard __inches pavement thickness 

Item 205.5 - Hot Mix Asphaltic Pavement Type F - per square yard __inches pavement thickness 
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ITEM 

208 SALVAGING, HAULING & STOCKPILING RECLAIMABLE 
ASPHALTIC PAVEMENT 

 
208.1. DESCRIPTION: Salvage, by milling existing asphalt concrete pavement or asphalt-stabilized 

base, haul, and stockpile existing asphalt material. 

208.2. EQUIPMENT: The Engineer may require demonstration of the equipment’s capabilities. 

A. Milling (Planing) Machine. Use milling (planning) machines that: 

1. have a minimum 6 foot cutting width except for work areas less than 6 feet wide; 

2. are self-propelled with sufficient power, traction, and stability to maintain an accurate 
depth of cut and slope; 

3. can cut in 1 continuous operation: 

a. 4 inches of asphalt concrete pavement, 

b. 1 inch of concrete pavement, 

c. or a combination of 2 inches of asphalt concrete pavement and ½ inch of concrete 
pavement; 

4. use dual longitudinal controls capable of operating on both sides automatically from any 
longitudinal grade reference, which includes string line, ski, mobile string line, or 
matching shoe; 

5. use transverse controls with an automatic system to control cross slope at a given rate; 

6. use integral loading and reclaiming devices to allow cutting, removal, and discharge of 
the material into a truck in one operation; and 

7. include devices to control dust created by the cutting action. 

B. Manual System. Use a manual system that can achieve a uniform depth of cut, flush to all 
inlets, valve covers, manholes, and other appurtenances within the paved area. Use of a 
manual system is allowed for areas restricted to self-propelled access and for detail pavement 
removal. 

C. Sweeper. Unless otherwise approved, use a street sweeper to remove cuttings and debris 
from the planed or textured pavement. Equip the sweeper with a water tank, dust control 
spray assembly, both a pick-up and a gutter broom, and a debris hopper. 

208.3. CONSTRUCTION: Remove dirt, raised pavement markings, and other debris, as directed. 
Unless otherwise shown on the plans, ensure that 95% of the reclaimed material passes a 2 inch 
sieve. Do not contaminate asphalt material during its removal, transportation, or storage. Repair 
pavement to remain that is damaged by the removal operations. Work performed under this item 
shall be prosecuted in such a manner as to cause minimum inconvenience to traffic or to the 
owners of adjacent property. 
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A. Grade Reference. When required, place grade reference points at maximum intervals of 50 
feet. Use the control points to set the grade reference. Support the grade reference so the 
maximum deflection does not exceed 1/16 inch between supports. 

B. Milling (Planing). Vary the speed of the machine to leave a grid or other pattern type with 
discontinuous longitudinal reach. Remove the pavement surface for the length, depth, and 
width shown on the typical section and to the established line and grades. Remove pavement 
to vertical lines adjacent to curbs, gutters, inlets, manholes, or other obstructions. Do not 
damage appurtenances or underlying pavement. 

Provide a milled (planed) surface that has a uniform textured appearance and riding surface. 
Surface should be free from gouges, continuous longitudinal grooves, ridges, oil film, and 
other imperfections of workmanship. Leave a uniform surface of concrete pavement free of 
asphalt materials when removing an asphalt concrete pavement overlay. 

When an overlay on the milled (planed) pavement is not required, provide a minimum texture 
depth of not less than 0.05 inch. Stop milling (planing) operations when surface texture depth 
is not sufficient. 

When located within 4 inches of steep curbs, water valves, draw grates, bridge joints, etc., 
asphaltic concrete that cannot be removed by the milling (planing) machine shall be removed 
by a manual system conforming to 208.2.B. “Manual System” or other methods acceptable to 
the Engineer. 

When milling (planing) over a bridge deck, the milling depth shall not exceed 3/16 inch into 
the original deck surface of the bridge. Do not damage armor joints, sealed expansion joints, 
and other appurtenances. 

Provide a pavement surface that, after milling (planing), has a smooth riding quality and is 
true to the established line, grade, and cross section. Provide a pavement surface that does not 
vary more than ⅛ inch in 10 feet. Evaluate this criterion with a 10 foot straightedge placed 
parallel to the centerline of the roadway. Deviations will be measured from the top of the 
texture. Correct any point in the surface not meeting this requirement. 

Sweep pavement and gutter. The pavement and curb surfaces shall be cleaned of all debris 
and left in a neat and presentable condition. 

C. Edge Treatments. At the end of the day and for areas under traffic, slope vertical or near 
vertical longitudinal faces in the pavement surface in accordance with the requirements in the 
plans. Taper transverse faces to provide an acceptable ride. 

D. Salvaged Materials. The loose material resulting from the operation shall become the 
property of the contractor. If the material is designated to remain the property of the City, it 
shall be as stockpiled by the Contractor at locations as shown on the plans. Prepare the 
stockpile site by removing vegetation and trash and by providing proper drainage. Keep 
salvaged paving material free from contamination during its removal, transportation, and 
storage. Place different types or quality of salvaged asphalt paving material into separate 
stockpiles. Silt fencing around stockpile areas shall be provided in accordance with Item 542, 
“Temporary Sediment Control Fence.” 

The plans or the Engineer may allow or require the use of salvaged material for other Items in 
the Contract. 
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Dispose of unsalvageable material in accordance with applicable federal, state, and local 
regulations. 

208.4. MEASUREMENT: Measurement under this bid item shall include removal of asphaltic concrete 
pavement by the cubic yard (loose vehicle measurement) of material, or by the square yard in its 
original position at a depth as shown on the plans. 

208.5. PAYMENT: The work performed in accordance with this Item and measured as provided under 
“Measurement” will be paid for at the unit price bid per cubic yard for “Salvaging, Hauling and 
Stockpiling Reclaimable Asphaltic Pavement” or at the Unit price bid per square yard for 
“Salvaging, Hauling and Stockpiling Reclaimable Asphaltic Pavement” of the depth specified.  
This price shall be full compensation for cleaning and removing existing pavement; for any 
necessary stockpile area preparation; for loading, crushing or breaking, hauling and stockpiling of 
the material; and for furnishing all materials, labor, tools, equipment, supplies and all incidentals 
necessary to satisfactorily complete the work. 

When plans call for the installation of silt fencing protection around stockpile areas, the fencing 
will be measured and paid for under Item No. 542. 

208.6. BID ITEM: 

Item 208.1 - Salvaging, Hauling, and Stockpiling Reclaimable Asphaltic Pavement (___inches 
depth) - per square yard 

Item 208.2 - Salvaging, Hauling, and Stockpiling Reclaimable Asphaltic Pavement - per cubic 
yard (loose vehicle measurement) 
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ITEM 

230 BASE AND PAVEMENT REPLACEMENT 
 
230.1. DESCRIPTION: Repair localized sections of flexible pavement and full depth repair of concrete 

pavement including subgrade, base, and surfacing as shown on the plans due to distress from 
traffic loading, environment, or other causes. Cutting and replacing existing pavements for utility 
trench construction (cuts up to 6 feet in width) is specified in Item 511, “Cutting and Replacing 
Pavements (Trench Repair).” 

230.2. MATERIALS: Furnish materials in accordance with the requirements herein unless otherwise 
shown on the plans. Provide materials of the type and grade as shown on the plans and in 
accordance with the pertinent Items listed below: 

A. Embankment. Item 107, “Embankment.” 

B. Lime Treated Subgrade. Item 108, “Lime Treated Subgrade.” 

C. Cement Treated Subgrade. Item 109, “Cement Treated Subgrade.” 

D. Flexible Base. Item 200, “Flexible Base.” 

E. Cement Treated Base. Item 201, “Cement Treated Base.” 

F. Asphalt Treated Base. Item 206, “Asphalt Treated Base.” 

G. Prime Coat. Item 202, “Prime Coat.” 

H. Surface Treatments. Item 204, “Surface Treatments.” 

I. Hot Mix Asphaltic Concrete Pavement. Item 205, “Hot Mixed Asphaltic Concrete 
Pavement.” 

J. Concrete Pavement. Item 209, “Concrete Pavements.” 

K. Concrete. Item 300, “Concrete.” 

L. Reinforcing Steel. Item 301, “Reinforcing Steel.” 

M. Epoxy. TxDOT DMS 6100, “Epoxies and Adhesives.” 

230.3. EQUIPMENT: Furnish equipment in accordance with the pertinent Items. Use of a motor grader 
will be permitted for asphalt concrete pavement unless otherwise shown on the plans. 

230.4. CONSTRUCTION: Repair using one or more of the following operations as shown on the 
plans. Cut neat vertical faces around the perimeter of the work area when removing pavement 
structure layers. Removed materials are the property of the Contractor unless otherwise shown on 
the plans. Dispose of removed material in accordance with federal, state, and local regulations. 
Provide a smooth line and grade conforming to the adjacent pavement. 

A. Removing Pavement Structure. All concrete and asphaltic concrete pavements shall be cut 
with a concrete saw or other approved equally capable equipment. If necessary, remove 
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adjacent soil and vegetation to prevent contamination of the repair area, and place it in a 
windrow.  Do not damage adjacent pavement structure during repair operations. 

1. Existing Flexible Pavement.  The depth of the cut shall be such that upon removal of 
asphaltic concrete, the sides of the cut will be straight and square. Where existing base 
materials are to remain, pavements shall be removed to their full depth up to the top of 
the base material.  Care shall be taken not to damage the existing base. If subgrade work 
is required, remove flexible pavement structure layers from work area. 

2. Existing Concrete Pavement. Remove areas identified by the Engineer. Make repair 
areas rectangular, at least 6 feet long and at least ½ a full lane in width unless otherwise 
shown on the plans. Saw-cut and remove existing asphalt concrete overlay over the repair 
area and at least 6 inches outside each end of the repair area. Saw-cut full depth through 
the concrete around the perimeter of the repair area before removal. Do not spall or 
fracture concrete adjacent to the repair area. Schedule work so that concrete placement 
follows full-depth saw cutting by no more than 7 days unless otherwise shown on the 
plans or approved. 

Remove or repair loose or damaged base material, and replace or repair it with approved 
base material to the original top of base grade. Place a polyethylene sheet at least 4 mils 
thick as a bond breaker at the interface of the base and new pavement. Allow concrete 
used as base material to attain sufficient strength to prevent displacement when placing 
pavement concrete. 

B. Preparing Subgrade. Fill holes, ruts, and depressions with approved material. If required, 
thoroughly wet, reshape, and compact the subgrade as directed. 

Where subgrade has failed, remove unstable subgrade material to the depth directed and 
replace with an approved material. 

C. Mixing and Placing Base Material. Place, spread, and compact material in accordance with 
the applicable Item to the required or directed depth. For flexible pavement repair, when 
bituminous material is to remain in the pavement structure, pulverize to a maximum 
dimension of 2-½ inches and uniformly mix with existing base to the depth shown on the 
plans. 

1. Flexible Base. Use existing base and add new flexible base as required in accordance 
with Item 200, “Flexible Base,” and details shown on the plans to achieve required 
section. 

2. Cement-Treated Base. Use existing base, add flexible base, and stabilize with a 
minimum cement content of 4% by weight of the total mixture. Construct in accordance 
with details shown on the plans and Item 201, “Cement Treated Base,” to achieve 
required section. 

3. Asphalt-Treated Base. Place asphalt-treated base in accordance with details shown on 
the plans and Item 206, “Asphalt Treated Base,” or Item 205, “Hot Mix Asphaltic 
Concrete Pavement,” to achieve required section. 

4. Concrete Base. Unless otherwise shown on the plans or permitted, furnish pavement 
concrete for replacement base material when required. The Engineer may waive quality 
control tests for base material. 
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D. Curing Base. Cure in accordance with the appropriate Item unless otherwise directed or 
approved by the Engineer. Maintain completed base sections until surfacing. 

E. Surfacing. Apply surfacing with materials as shown on the plans to the completed base 
section. 

1. Prime Coat. Protect the compacted, finished, and cured flexible or cement-treated base 
mixtures with a prime coat of the type and grade shown on the plans. Apply the prime 
coat at the rate shown on the plans. 

2. Surface Treatments. Apply surface treatment with the type and grade of asphalt and 
aggregate as shown on the plans in accordance with Item 204, “Surface Treatments.” 

3. Asphalt Concrete Pavement. Apply tack coat of the type and grade and at the rate 
shown on the plans unless otherwise directed. Construct in accordance with Item 205, 
“Hot Mix Asphaltic Concrete Pavement,” to achieve required section. 

4. Portland Cement Concrete Pavement. Use only drilling operations that do not damage 
the surrounding operations when drilling holes for replacement steel. Place new deformed 
reinforcing steel bars of the same size and spacing as the bars removed or as shown on 
the plans. Lap all reinforcing steel splices in accordance with Item 301, “Reinforcing 
Steel.” Place dowel bars and tiebars as shown on the plans. Epoxy-grout all tiebars for at 
least a 12 inch embedment into existing concrete. Completely fill the tiebar hole with 
Type III, Class A or Class C epoxy before inserting the tiebar into the hole. 

Provide grout retention disks for all tiebar holes. Provide and place approved supports to 
firmly hold the new reinforcing steel, tiebars, and dowel bars in place. Demonstrate, 
through simulated job conditions, that the bond strength of the epoxy-grouted tiebars 
meets a pullout strength of at least ¾ of the yield strength of the tiebar when tested in 
accordance with ASTM E 488 within 18 hr. after grouting. Increase embedment depth 
and retest when necessary to meet testing requirements. Perform tiebar testing before 
starting repair work. 

If the time frame designated for opening to traffic is less than 72 hours after concrete 
placement, provide Class HES concrete designed to attain a minimum average flexural 
strength of 255 psi or a minimum average compressive strength of 1,800 psi within the 
designated time frame. Otherwise provide Class P concrete conforming to Item 209, 
“Concrete Pavement.” Type III cement is permitted for Class HES concrete. Mix, place, 
cure, and test concrete to the requirements of Item 209, “Concrete Pavement,” and Item 
300, “Concrete,” unless otherwise shown on the plans. Broom-finish the concrete surface 
unless otherwise shown on the plans. 

Match the grade and alignment of existing concrete pavement. After concrete strength 
requirements have been met, replace any asphalt overlay and shoulder material removed 
with new asphalt concrete material in accordance with Item 205, “Hot Mixed Asphaltic 
Concrete Pavement.” 

For repair areas to be opened to traffic before 72 hours, use curing mats to maintain a 
minimum concrete surface temperature of 70°F when air temperature is less than 70°F. 
Cure repaired area for at least 72 hours or until overlaid with asphalt concrete, if required, 
or until the area is opened to traffic. Saw and seal contraction joints in the repair area in 
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accordance with Item 209, “Concrete Pavement.” Remove repair area debris from the 
right of way each day. 

F. Finishing. Regrade and compact disturbed topsoil. Clean roadway surface after repair 
operations. 

230.5. MEASUREMENT:  

A. Flexible Pavement. This Item will be measured by the square yard. In areas where material 
is excavated, as directed, to depths greater than those specified on the plans, measurement 
will be made by dividing the actual depth of such area by the plan depth and then multiplying 
this figure by the area in square yards of work performed. Calculations for each repaired area 
will be rounded up to the nearest 1/10 square yard. At each repair location, the minimum area 
for payment purposes will be 1 square yard. 

B. Concrete Pavement. This Item will be measured by the square yard of concrete surface area 
repaired. No measurement will be made for areas damaged because of Contractor negligence. 

230.6. PAYMENT:  

A. Flexible Pavement. 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 
“Flexible Pavement Structure Repair” of the specified depth. This price is full compensation 
for scarifying, removing, hauling, spreading, disposing of, and stockpiling existing pavement 
structure; removing objectionable or unstable material; furnishing and placing materials; 
maintaining completed section before surfacing; applying tack or prime coat; hauling, 
sprinkling, spreading, and compacting; and equipment, labor, tools, and incidentals. 

B. Concrete Pavement. The work performed and the materials furnished in accordance with 
this Item and measured as specified under “Measurement” will be paid for at the unit price 
bid for “Concrete Full-Depth Repair” of the type and depth specified. This price is full 
compensation for removal, stockpiling, and disposal of waste material and for equipment, 
materials, labor, tools, and incidentals. Asphalt concrete, base material, and curbing will not 
be paid for directly but will be considered subsidiary to this Item. 

230.7. BID ITEM: 

Item 230.1 - Flexible Pavement Structure Repair - __inches compacted depth - per square yard  

Item 230.2 - Concrete Pavement Full-Depth Repair - __inches compacted depth - per square yard 
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ITEM 

502 CONCRETE SIDEWALKS 
 
502.1. DESCRIPTION: Construct or repair hydraulic cement concrete sidewalks. 

502.2. MATERIALS: Furnish materials conforming to the following: 

A. Hydraulic Cement Concrete. Item 300, “Concrete.” Use Class A concrete or other concrete 
as specified. Use Grade 8 course aggregate for extruded Class A concrete. Use other grades if 
approved by the Engineer. 

B. Reinforcing Steel. Item 301, “Reinforcing Steel.” 

C. Wire Mesh. Item 303, Welded Wire Flat Sheets.” 

D. Expansion Joint Material: Item 304, “Expansion Joint Materials.” 

E. Membrane Curing Compound: Item 305, “Membrane Curing.” 

F. Concrete Structures. Item 307, “Concrete Structures.” 

502.3. EQUIPMENT: Furnish equipment as required and/or in accordance with the pertinent Items. 

502.4. CONSTRUCTION: Routing and location of sidewalks shall be indicated by plans or as directed 
by the Engineer. Grading of sidewalks shall be a minimum of two feet wider than sidewalk width 
on straight sections and three feet wider than sidewalk at turns. Grading for sidewalks shall be in 
accordance with direction by the Engineer. Generally, where sidewalks occur on slopes, grading 
shall be performed so as to result in curved contours rather than abrupt banks. Fine grading shall 
prevent pocketing of water. Contractor shall complete final excavation and preparation of 
subgrade achieving slope, drainage and compaction. 

Where a sidewalk crosses a concrete driveway, confirm that the sidewalk depth and 
reinforcement are not less than the driveway cross-sectional details shown on the plans. 

A. Trees and Roots. 

1. Tree Protection. Trees that are near sidewalk construction shall be protected from 
construction equipment through the use of fencing or boarding in accordance with City of 
San Antonio Tree Protection Details – Tree Preservation Standard Details 1.1.3, “Level 
II A Fence Protection,” 1.1.4, “Level II B Fence Protection,” or as shown on the plans. 
Whenever possible, the entire drip line of the tree should be protected from construction 
activities in accordance with Tree Preservation Standard Details 1.1.2, “Level I & Fence 
Protection.” 

2. Root Barriers. When shown on the plans, install root barriers near the edge of the 
sidewalk to reduce potential future damage to the sidewalk in accordance with the 
locations and depths shown on the plans. Unless otherwise shown on the plans, the root 
barrier shall be thermoplastic panels or sheets. 

3. Root Damage to Existing Sidewalks. When roots have damaged the sidewalk and 
repairs are undertaken, the tree roots causing the damage shall be removed. Unless 
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otherwise shown on the plans, retain the City Arborist to review the trees affected before 
sidewalk reconstruction begins. The City Arborist will identify roots to be removed and 
branches to be pruned, if required. Utilize equipment that will provide a sharp clean cut 
to minimize damage to the tree roots and branches. Prune the tree in accordance with the 
City Arborist’s requirements. 

B. Removal of Existing Sidewalk. If an existing sidewalk is to be reconstructed or repaired, 
remove existing sidewalk to the depths and limits shown on the plans or identified by the 
Engineer. All concrete sidewalks to be repaired shall be cut with a concrete saw or other 
equipment approved by the Engineer from existing sidewalks, driveways or other concrete 
structures. If necessary, remove adjacent soil and vegetation to prevent contamination of the 
sidewalk area, and place it in a windrow or stockpile. Do not damage adjacent sidewalk or 
other structures during removal and reconstruction operations. Remove and dispose of 
existing concrete and other materials from the work area. 

C. Subgrade Preparation. Shape and compact subgrade to the line, grade, and cross-section 
shown on the plans. Mechanically tamp and sprinkle foundation when placement is directly 
on subgrade. 

D. Subbase Placement. A cushion, 2 inch minimum thickness, of crusher screenings, gravel, 
crushed rock or flexible base material shall be spread, wetted thoroughly, tamped and leveled. 
The cushion shall be moist at the time the concrete is placed. Where the subgrade is rock or 
gravel, 70% of which is rock, the 2 inch cushion need not be used. The Engineer will 
determine if the subgrade meets the above requirement. 

If the subgrade is undercut, or the natural ground is below “top of subgrade,” the necessary 
backfill shall be made with an approved material and compacted with a mechanical tamper. 
Hand tamping will not be permitted. 

The foundation shall be level and uniformly compacted to prevent future settlement. 

E. Reinforcement. Concrete sidewalks shall be reinforced as shown in the plans. Concrete 
reinforcement for sidewalks may consist of longitudinal reinforcing steel without traverse 
reinforcement or as specified by the manufacturer or the Engineer. Steel reinforcement may 
be omitted if approved by the Engineer. 

An alternate method of reinforcing using nylon or polypropylene fibers may be used if 
approved by Engineer or slip-form paver equipment manufacturer. Nylon fibers shall be used 
at a rate of one pound (1 lb) per cubic yard or polypropylene fibers at one and a half pounds 
(1.5 lbs) per cubic yard, unless otherwise specified by the Engineer or slip-form paver 
manufacturer. 

F. Joints. Unless otherwise specified on plans or as agreed to by Engineer, tooled joints with 
rounded edges will be placed every ten feet (10’) and will be opened with one-half inch (½”) 
radius by one and one-half inch (1 ½”) depth and closed by one-half inch (½”) radius by one-
inch (1”) depth. 

1. Expansion Joints. Provide sidewalk sections separated by pre-molded or board joint ½ 
inch thick, or as shown on the plans, in lengths greater than 8 feet but less than 50 feet, 
unless otherwise directed. Terminate workday production at an expansion joint. 
Expansion joint material shall also be placed where the new construction abuts the 
existing curbs or driveways if the Engineer deems it necessary. The expansion joint 
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material shall be placed vertically and shall extend the full depth and width of the 
concrete. 

2. Expansion Joint Dowels. Unless otherwise shown own the plans, a minimum of two (2) 
round smooth dowel bars ⅜ inch in diameter and 18 inches in length shall be spaced 18 
inches apart at each expansion joint. Nine inches (9”) of each dowel shall be thoroughly 
coated with hot oil asphalt or greased, so that it will not bond to the concrete. Approved 
types of slip joints may be used in lieu of coating ends of dowels. 

3. Transverse Joints. Sidewalks shall be marked with transverse “dummy” joints as shown 
on detail sheets, by the use of City approved jointing tools. 

G. Curb Ramps. Curb ramps must include a detectable warning surface and conform to details 
shown on the plans. Confirm that abrupt changes in sidewalk elevation do not exceed ¼ inch, 
sidewalk cross slope does not exceed 2%, curb ramp grade does not exceed 8.3%, and flares 
adjacent to the ramp do not exceed 10% slope. 

H. Concrete Placement. Provide a smooth, uniform surface free of debris and loose foundation 
material for concrete placement. Lightly sprinkle subgrade or foundation material 
immediately before concrete placement. Mix and place concrete in accordance with the 
pertinent Items. Hand-finishing is allowed for any method of construction. Finish exposed 
surfaces to a uniform transverse broom finish surface. 

1. Conventionally Formed Concrete. Forms shall be of metal or wood and shall extend for 
the full depth of the concrete. All forms shall be free from warp and of sufficient strength 
to resist the pressure of the concrete without displacement. Bracing and staking of forms 
shall be such that the forms remain in both horizontal and vertical alignment until their 
removal. All forms shall be cleaned and coated with an approved form release agent or 
form oil before concrete is placed. Divider plates shall be of metal. Forms shall conform 
to the specified radius when placed on curves. 

2. Extruded or Slip-Formed Concrete. A slip form paver approved by the Engineer shall 
lay the sidewalk. Contractor shall set guidelines or guide-rails from survey marks 
established by the Engineer. Guidelines shall be set to avoid obstacles in the path that 
may interfere with operation of equipment and overall quality of sidewalk. Sidewalk 
outline shall strictly conform to the details shown on the plans or as set by Engineer. Slip 
form equipment shall be operated according to machine specifications and manual for 
paving accuracy. Slip form equipment shall spread, consolidate and finish the concrete to 
produce a dense homogeneous concrete true to grade and cross section. Concrete shall be 
consolidated by the use of internal vibrators. The concrete shall be of such consistency 
that it will maintain the shape of the sidewalk section without support. 

Where forms are required for transitional zones the forms shall conform to 502.4.G.2. 
“Conventionally Formed Concrete.” 

I. Finish and Curing. Provide finished work with a well-compacted mass, a surface free from 
voids and honeycomb, and the required true-to-line shape and grade. After finishing each 
portion of the sidewalk, the surface shall be textured with heavy broom finish. Within twenty 
minutes of broom finish, a curing compound shall be used to protect the sidewalk. The curing 
compound shall be of a high solid content, greater than thirty percent (+30%). All edges shall 
be tooled to have slight radius. Surface water retention is not acceptable. Finished surface of 
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sidewalks shall generally be one-half inch (½ inch) to one inch (1 inch) above existing grade. 
Concrete must be cured and protected from freezing temperatures for at least three (3) days. 

J. Exposed Aggregate Surface. For exposed Aggregate finished sidewalks, wash concrete 
surface after initial set with staff bristle brush and water to remove matrix and clean each 
piece of exposed coarse aggregate. Unless otherwise acceptable to the Engineer, perform 
washing and brushing 3 - 4 hours after casting. Care shall be taken to uniformly expose about 
a third of each piece of coarse aggregate, removing no more of the matrix than necessary 
across the panel surface and as required to achieve appearance similar to adjacent existing 
work. After seven days, follow with a final cleaning with a mild acid solution and final 
rinsing with clear water. 

K. Backfilling. Once sidewalk has cured, sidewalk will need to be backfilled to the full height of 
the sidewalk with material approve by the Engineer. The top 4 inches of fill shall be tamped 
and sloped using clean topsoil. Heavy equipment must remain off sidewalks at all times. 

All necessary excavation for the sidewalk section, will be considered incidental work 
pertaining to this item, and will not be paid for directly. The adjacent excavation and grading 
of the slopes shall be done in a manner acceptable to the Engineer. 

502.5. MEASUREMENT: Sidewalks will be measured by the square yard of surface area at the depth 
specified. Curb ramps will be measured by the square yard of surface area or by each unit. The 
unit will consist of the curb ramp, landing, adjacent flares or side curb, and detectable warning 
surface as shown on the plans. 

502.6. 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 per square yard 
for “Concrete Sidewalks - Conventionally Formed” or “Concrete Sidewalks - Machine Laid” an 
includes curb ramps where applicable. This price is full compensation for surface preparation of 
base; materials; removal and disposal of existing concrete; excavation, hauling and disposal of 
excavated material; drilling and doweling into existing concrete curb, sidewalk, and pavement; 
repair of adjacent street or pavement structure damaged by these operations; and equipment, 
labor, materials, tools, and incidentals. 

Sidewalks that cross and connect to concrete driveways will be measured and paid for in 
accordance with Item 503, “Asphaltic Concrete, Portland Cement Concrete, and Gravel 
Driveways.” 

502.7. BID ITEM: 

Item 502.1 - Concrete Sidewalks - Conventionally Formed - per square yard 

Item 502.2 - Concrete Sidewalks - Machine Laid - per square yard 
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ITEM 

530 BARRICADES, SIGNS, AND TRAFFIC HANDLING 
 
530.1. DESCRIPTION: This item shall govern for providing, installing, moving, repairing, 

maintaining, cleaning and removing upon completion of work, all barricades, signs, cones, lights 
and other such type devices and of handling traffic as indicated on the plans or as directed by the 
Engineer. 

530.2. GUIDELINES FOR BARRICADING ON CITY RIGHT-OF-WAY: The barricade contractor 
must locally maintain sufficient materials in stock to accommodate three or more construction 
phases per project. These will include all applicable traffic control sign types, trucks, trailers, 
arrow boards, and all other traffic control devices assigned to the Contractor’s barricading 
operation. 

The Texas Manual on Uniform Traffic Control Devices (TMUTCD), Section 6A-6, requires the 
appropriate training for all personnel who are involved in the selection, placement, and 
maintenance of traffic control devices on construction projects. The City of San Antonio requires 
that all personnel associated with barricading operations and traffic handling possess certificates 
from either of the two groups listed in Table 1 below. Each certificate will be valid for four years. 

Table 1 
Barricading Training 

Texas Engineering Extension Service American Traffic Safety Service Association 
Work Zone Traffic Control Training Course for Worksite Traffic Supervisors 

 
The Contractor shall have a minimum of one barricade supervisor and three persons who are 
responsible for construction work zone traffic control. These persons shall be based in the San 
Antonio metropolitan area and their sole tasks shall be implementing and maintaining 
construction work zone traffic control devices. 

The Contractor shall have a commercial telephone answering service during non-working hours.  
The Contractor shall provide the City during working hours with an office telephone number, 
pager number, and cellular telephone number to contact the barricading supervisor. The 
contractor must be able to respond to any call within two hours. The barricading contractor or 
General Contractor must possess liability insurance in the minimum amount of one million 
dollars. A copy of the liability policy must be sent to the City Traffic Engineer for approval 48 
hours prior to starting barricading operations. 

The contractor shall comply with all standards set forth in the plan barricade detail sheets. One 
noncompliance letter issued by the City to the Contractor in regard to construction work zone 
traffic control, and not corrected within 48 hours, will be cause for delay of payment for this item. 

If the general contractor elects to do his own barricading, he must comply with all the foregoing 
requirements. Additionally, a general contractor will be required to submit a traffic control plan 
(TCP) at least 72 hours in advance (excluding weekends and holidays) of starting work in each 
construction phase. Upon satisfactory evidence of competent barricading expertise, this 
requirement for a traffic control plan may be waived by the City Traffic Engineer. 
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530.3. EQUIPMENT: Provide the machinery, tools and equipment necessary for proper prosecution of 
the work. All machinery, tools and equipment used shall be maintained in a satisfactory and 
workmanlike manner. 

530.4. CONSTRUCTION: All barricades, signs, and other types of devices listed above shall conform 
to the requirements of the TMUTCD. It is the contractor’s responsibility to see that all traffic 
control devices are properly installed and maintained at the job site. If it is determined by the 
Traffic Engineering Representative that the traffic control devices do not conform to the 
established standards, or are incorrectly placed to protect the general public, the Traffic Engineer 
shall have the option to stop the work, at no expense to the City, until the situation is corrected by 
the Contractor. If it is determined that additional temporary traffic control devices, special 
directional devices, and/or business name signs are required, they will be provided by the 
contractor at no additional cost. As work progresses, the location of temporary traffic control 
devices will be adjusted and modified as necessary by the Contractor. 

All retro reflective traffic control devices such as barricades, vertical panels, signs, etc., shall be 
maintained by cleaning, replacing or a combination thereof such that during darkness and rain, 
the retro reflective characteristics shall equal or exceed the retro reflective characteristics of the 
standard reflective panels in the Inspector’s possession. 

The contractor shall contact the City of San Antonio Traffic Operations Section prior to removing 
any traffic signs or traffic signals. Prior to completion of the contract and removal of barricades, 
all applicable permanent traffic signs and signals must be in place and functioning properly. All 
permanent signs or traffic control devices missing or damaged during construction shall be 
replaced at the contractor’s expense. Permanent pavement marking shall be applied prior to the 
opening of any street to traffic. Temporary short-term expendable pavement markings may be 
provided prior to application of permanent markings. 

The contractor must maintain all streets open to through traffic by repairing trenches, potholes, 
etc., at no direct payment. The contractor shall provide reasonable access to residences and all 
businesses within all phases of the work, as well as providing suitable access accommodations for 
school children, pedestrians, garbage pick-up and mail delivery by the US Postal Service. 
Temporary pedestrian crossing will be determined in the field by the Police Department School 
Services Unit. Temporary pedestrian crossings shall be 4 feet wide by 4 inches thick asphalt 
treated base or asphaltic concrete and will be paid for under Item 206, “Asphalt Treated Base” or 
Item 205, “Hot Mix Asphaltic Concrete Pavement,” respectively. 

When flagging is required by the plans or Traffic Control Plan, provide a Contractor 
representative who has been certified as a flagging instructor through courses offered by the 
Texas Engineering Extension Service, the American Traffic Safety Services Association, the 
National Safety Council, or other approved organizations. Provide the certificate indicating 
course completion when requested. This representative is responsible for training and assuring 
that all flaggers are qualified to perform flagging duties. A qualified flagger must be 
independently certified by one of the organizations listed above or trained by the Contractor’s 
certified flagging instructor. Provide the Engineer with a current list of qualified flaggers before 
beginning flagging activities. Use only flaggers on the qualified list. 

Flaggers must be courteous and able to effectively communicate with the public. When directing 
traffic, flaggers must use standard attire, flags, signs, and signals and follow the flagging 
procedures set forth in the TMUTCD. 

530.5. MEASUREMENT: This item will be measured by “Lump Sum” as indicated on the plans. 
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530.6. PAYMENT: This item will be paid for at the contract lump sum price bid for “barricades, signs, 
and traffic handling”. This price shall be full compensation for furnishing all labor, materials, 
supplies, equipment and incidentals necessary. To complete the work as specified. The lump 
sump price will be pro-rated based on the number of workdays in the project contract. Failure to 
complete the work within time allowed in the project contract due to approving designs, testing, 
material shortages, closed construction season, curing periods, and testing periods will not qualify 
for additional compensation. When additional work is added by an approved field alteration or 
when work is suspended for the convenience of the City, through no fault of the contractor, 
additional compensation may be paid to the Contractors. 

530.7. BID ITEM: 

Item 530.1 - Barricades, Signs and Traffic Handling - lump sum 
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ITEM 

536 PREFORMED PAVEMENT MARKINGS 
 
536.1. DESCRIPTION: Provide a long-term tape and sheeting pavement marking material to be used 

for permanent type longitudinal or transverse lines and word/symbol legends. 

536.2. MATERIALS: All materials shall conform to the requirements of TxDOT DMS-8240 
“Permanent Prefabricated Pavement Markings” as shown on the plans. Type A, B, or C 
prefabricated markings shall be indicated on the plans based upon the traffic conditions of the 
roadway and the placement method indicated. 

536.3. EQUIPMENT: Provide the necessary equipment to conduct the work specified herein. 

536.4. CONSTRUCTION: All markings shall be located as shown in the plans. 

The contractor shall install the preformed plastic pavement markings to newly paved hot-mix 
asphaltic concrete pavements by the in-laid method unless the temperature of the pavement has 
reached or fallen below the minimum allowable pavement temperature shown in Table 1. 

Table 1 
Acceptable Pavement Temperatures for Application of Pavement Markings. 

Hot Mix Asphalt Mixture Type Upon Which 
the Preformed Pavement Marking is to be 

Applied 

Surface 
Temperature 

Range for Inlaid 
Method, 

ºF 

Minimum 
Allowable 
Pavement 

Temperature 
for Inlaid 
Method, 

ºF 

Surface 
Temperature 

Range for Cold-
Laid Method, 

ºF 

Open-Graded Friction Course (OGFC) 
Stone Matrix Asphalt (SMA) 
Dense Graded Hot Mixed Asphalt w/PG 76- or 
82-XX Asphalt Cement 

160 ºF to 180 ºF 160 ºF 

Dense Graded Hot Mixed Asphalt w/PG 70-, 
64-, or 58-XX Asphalt Cement 120 ºF to 155 ºF 120 ºF 

60 ºF to 120 ºF 

 
All material shall be placed according to the manufacturer's instructions, and in accordance with 
the surface condition, moisture and temperature requirements listed below: 

A. Inlaid Preformed Pavement Markings. 

This installation procedure shall apply to streets with newly paved asphaltic concrete surfaces that 
have attained the temperature ranges shown in Table 1 from initial placement. If at any time after 
initial placement the pavement cools to below the minimum allowable temperature as shown in 
Table 1, the markings shall be installed as Hot Applied Thermoplastic Pavement Marking per 
Item 535 requirements. For portland cement concrete streets, see Cold-Laid Preformed Pavement 
Markings (next section) below. 

The contractor shall place and inlay all pavement markings on the newly placed asphaltic 
concrete pavement prior to the final rolling of the asphalt. 
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The preformed pavement markings shall be applied after the newly placed asphaltic concrete 
pavement has been adequately compacted and within the temperature range specified in Table 1.  
The Contractor will be required to install temporary pavement markings at no additional cost to 
the City if the cold-laid method is used.  Preformed pavement line markings shall be installed 
with a mechanical applicator which shall be capable of placing pavement lines in a neat, accurate 
and uniform manner. The mechanical applicator shall be equipped with a film cut-off device.  
Word legends and arrows shall be installed by hand and result in neat, accurate and uniform 
words and arrows. 

The preformed pavement markings shall be inlaid into the asphaltic concrete surface by means of 
a mechanical roller. The roller shall be of sufficient weight capacity to inlay the pavement 
marking to a minimum depth of 65% of the material thickness, and to not more than 80% of the 
material thickness while the temperature range of the pavement surface is within the ranges 
specified in Table 1. In the event the inlaid markings are distorted or discolored to the point that 
cleaning does not restore its initial appearance by the contractor's operations, fail to provide a 
uniform appearance, or are installed improperly, such markings shall be removed and replaced in 
the finished surface of the pavement as Hot Applied Thermoplastic Pavement Marking per Item 
535 requirements at no additional expense to the City.  

B. Cold-Laid Preformed Pavement Markings. 

This installation procedure applies to all portland cement concrete pavements, existing asphaltic 
concrete pavement, and newly placed asphaltic concrete that at any time has fallen below the 
minimum allowable temperature specified in Table 1 after initial placement. 

Pavement on which pavement markings are to be placed shall be cleaned and prepared prior to 
placement of markings. Cleaning shall be in conformance with Item 533, “Cleaning and Removal 
of Pavement Markings and Markers” such that contaminants, loose materials, and conditions 
deleterious to proper adhesion are removed.  When blast cleaning is required, it shall be done to 
the extent that a sound pavement surface is exposed.  Surfaces shall be further prepared after 
cleaning by sealing or priming, as recommended by the manufacturer. 

Pavement to which materials to be applied shall be completely dry.  Materials shall not be applied 
until concrete pavement has appeared to be dry for a minimum of four hours and until asphaltic 
concrete pavement has appeared to be dry for a minimum of two hours. 

Pavement and ambient air temperature requirements recommended by the manufacturer shall be 
observed.  If no temperature requirements are established by the manufacturer, material shall not 
be placed if the surface temperature is outside the acceptable range shown in Table 1 (see column 
4 of this table). 

536.5. MEASUREMENT: Measurement shall be made by the length of satisfactorily installed line, in 
feet, the number of and types of symbols and other pavement legends in accordance with the 
plans and specifications. 

536.6. PAYMENT: The accepted quantities shall be paid at the contract unit price for the type of line or 
legend applicable in the bid list which shall be full compensation for materials, surface 
preparation, labor and incidentals. 
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536.7. BID ITEM: 

Item 536.1 - 4 inch Wide Yellow Line 

Item 536.2 - 4 inch Wide White Line 

Item 536.3 - 8 inch Wide Yellow Line 

Item 536.4 - 8 inch Wide White Line 

Item 536.5 - 12 inch Wide White Line 

Item 536.6 - 16 inch Wide White Line 

Item 536.7 - 24 inch Wide White Line 

Item 536.8 - Right White Arrow (per each) 

Item 536.9 - Left White Arrow (per each) 

Item 536.10 - Combination Thru/Right White Arrow (per each) 

Item 536.11 - Combination Thru/Left White Arrow (per each) 

Item 536.12 - Word "ONLY" (per word) 

Item 536.13 - Straight White Arrow (per each) 

Item 536.14 - Railroad Crossing Symbol, including two R’s, crossbuck and 3 transverse bars (per 
each) 

Item 536.15 - White Diamond (per each) 

Item 536.16 - Straight White Arrow Bicycle Facility (per each) 

Item 536.17 - Solid White Yield Lines (6” x 9”) per each) 

Item 536.18 - Word “STOP” (per word) 

Item 536.19 - Word “YIELD” (per word) 

Item 536.20 - Word “BUS” (per word) 
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ITEM 

540 TEMPORARY EROSION, SEDIMENTATION AND WATER 
POLLUTION PREVENTION AND CONTROL 

 
540.1. DESCRIPTION: This item shall govern the control measures necessary to prevent and control 

soil erosion, sedimentation and water pollution which may degrade receiving waters including 
rivers, streams, lakes, reservoirs, tidal water, groundwater and wetlands. 

Note: The control measures contained herein shall be installed and maintained throughout the 
construction contract and coordinated with the permanent or existing temporary pollution control 
features specified elsewhere on the plans and in the specifications to assure effective and 
continuous water pollution control throughout the construction and post construction period. 
These control measures shall not be used as a substitute for the permanent pollution control 
measures unless otherwise directed by the Engineer in writing. The controls may include 
sediment control fences, inlet protection, baled hay, rock filter dams, dikes, swales, sediment 
traps and basins, pipe slope drains, paved flumes, construction exits, temporary seeding, sodding, 
mulching, soil retention blankets or other structural or non-structural water pollution controls. 
This item does not apply to commercial operations. 

540.2. MATERIALS: The items, estimated quantities and locations of the control measures are shown 
on the plans; however, the Engineer may increase or decrease the quantity of these items as the 
need arises. The materials will be shown on the plans and in this specification. The Engineer may 
allow other materials and work as the need arises and as approved in writing. Pollution control 
measures may be applicable to contractor operations outside the right of way where such work is 
necessary as a result of roadway related construction such as construction and haul roads, field 
offices, equipment and supply areas, and materials sources. 

Unless otherwise shown on the plans, provide materials that meet the following requirements: 

A. Rock Filter Dams. 

1. Aggregate. Furnish aggregate with hardness, durability, cleanliness, and resistance to 
crumbling, flaking, and eroding acceptable to the Engineer. Provide the following: 

• Types 1, 2, and 4 Rock Filter Dams. Use 3 to 6 in. aggregate. 

• Type 3 Rock Filter Dams. Use 4 to 8 in. aggregate. 

2. Wire. Provide minimum 20 gauge galvanized wire for the steel wire mesh and tie wires 
for Types 2 and 3 rock filter dams. Type 4 dams require: 

• a double-twisted, hexagonal weave with a nominal mesh opening of 2½ in. x 3¼ in.; 
• minimum 0.0866 in. steel wire for netting; 
• minimum 0.1063 in. steel wire for selvages and corners; and 
• minimum 0.0866 in. for binding or tie wire. 

3. Sandbag Material. Furnish sandbags meeting Section 540.2.I, “Sandbags,” except that 
any gradation of aggregate may be used to fill the sandbags. 
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B. Temporary Pipe Slope Drains. Provide corrugated metal pipe, polyvinyl chloride (PVC) 
pipe, flexible tubing, watertight connection bands, grommet materials, prefabricated fittings, 
and flared entrance sections that conform to the plans. Recycled and other materials meeting 
these requirements are allowed if approved. Furnish concrete in accordance with Item 505, 
“Concrete Riprap.” 

C. Baled Hay. Provide hay bales weighing at least 50 lb., composed entirely of vegetable 
matter, measuring 30 in. or longer, and bound with wire, nylon, or polypropylene string. 

D. Temporary Paved Flumes. Furnish asphalt concrete, hydraulic cement concrete, or other 
comparable non-erodible material that conforms to the plans. Provide rock or rubble with a 
minimum diameter of 6 in. and a maximum volume of ½ cu. ft. for the construction of energy 
dissipaters. 

E. Construction Exits. Provide materials that meet the details shown on the plans and this 
Section. 

1. Rock Construction Exit. Provide crushed aggregate for long and short-term construction 
exits. Furnish aggregates that are clean, hard, durable, and free from adherent coatings 
such as salt, alkali, dirt, clay, loam, shale, soft, or flaky materials and organic and 
injurious matter. Use 4- to 8- in. rock for Type 1 and 2- to 4- in. rock for Type 3. Unless 
otherwise shown on the plans, provide a light weight (4 oz.)  non-woven filter fabric 
below the ballast to prevent mud and sediment migration. 

2. Timber Construction Exit. Furnish No. 2 quality or better railroad ties and timbers for 
long-term construction exits, free of large and loose knots and treated to control rot. 
Fasten timbers with nuts and bolts or lag bolts, of at least ½ in. diameter, unless otherwise 
shown on the plans or allowed. For short-term exits, provide plywood or pressed wafer 
board at least ½ in. thick. 

3. Foundation Course. Provide a foundation course consisting of flexible base, bituminous 
concrete, hydraulic cement concrete, or other materials as shown on the plans or directed. 

F. Embankment for Erosion Control. Provide rock, loam, clay, topsoil, or other earth 
materials that will form a stable embankment to meet the intended use. 

G. Pipe. Provide pipe outlet material in accordance with TxDOT Standard Specification Item 
556, “Pipe Underdrains,” and details shown on the plans. 

H. Construction Perimeter Fence. 

1. Posts. Provide essentially straight wood or steel posts that are at least 60 in. long. Furnish 
soft wood posts with a minimum diameter of 3 in. or use 2 x 4 boards. Furnish hardwood 
posts with a minimum cross-section of 1½ x 1-1/5 in. Furnish T- or L-shaped steel posts 
with a minimum weight of 0.95 lb. per foot. 

2. Fence. Provide orange construction fencing as approved by the Engineer. 

3. Fence Wire. Provide 14 gauge or larger galvanized smooth or twisted wire. Provide16 
gauge or larger tie wire. 
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4. Flagging. Provide brightly-colored flagging that is fade-resistant and at least ¾ in. wide 
to provide maximum visibility both day and night. 

5. Staples. Provide staples with a crown at least ½ in. wide and legs at least ½ in. long. 

6. Used Materials. Previously used materials meeting the applicable requirements may be 
used if accepted by the Engineer. 

I. Sandbags. Provide sandbag material of polypropylene, polyethylene, or polyamide woven 
fabric with a minimum unit weight of 4 oz. per square yard, a Mullen burst-strength 
exceeding 300 psi, and an ultraviolet stability exceeding 70%. Use natural coarse sand or 
manufactured sand meeting the gradation given in Table 1 to fill sandbags. Filled sandbags 
must be 24 to 30 in. long, 16 to 18 in. wide, and 6 to 8 in. thick. 

Table 1 
Sand Gradation 

Sieve # Maximum Retained (% by Weight) 
4 3% 

100 80% 
200 95% 

 
J. Temporary Sediment Control Fence. Provide a net-reinforced fence using woven geo-

textile fabric. Logos visible to the traveling public will not be allowed. 

1. Fabric. Provide fabric materials in accordance with TxDOT DMS-6230, “Temporary 
Sediment Control Fence Fabric.” 

2. Posts. Provide essentially straight wood or steel posts with a minimum length of 48 in., 
unless otherwise shown on the plans. Soft wood posts must be at least 3 in. in diameter or 
nominal 2 x 4 in. Hardwood posts must have a minimum cross-section of 1½ x 1½ in. T- 
or L-shaped steel posts must have a minimum weight of 0.95 lb. per foot. 

3. Net Reinforcement. Provide net reinforcement of at least 14 gauge galvanized welded 
wire mesh, with a maximum opening size of 2 x 4 in., at least 24 in. wide, unless 
otherwise shown on the plans. 

4. Staples. Provide staples with a crown at least ¾ in. wide and legs ½ in. long. 

5. Used Materials. Use recycled material meeting the applicable requirements if accepted 
by the Engineer. 

K. Curb Inlet Gravel Filters. 

1. Gravel Filter Bags.  Furnish gravel filter bags meeting Section 540.2.I, “Sandbags.” 
Gravel bags shall be filled with ¾ inch gravel. 

2. Concrete Masonry Units. Hollow, Non-Load-Bearing Concrete blocks of 1500-2000 
psi, 28-day compressive strength concrete shall be used with dimensions of 8” x 6” x6” 
width, height, and length, respectively. 

3. Wood Blocks. Wolmanized treated 2” x 4” lumber with the length as per inlet size. 
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540.3. EQUIPMENT. Provide a backhoe, front end loader, blade, scraper, bulldozer, or other 
equipment as required when “Earthwork for Erosion Control” is specified on the plans as a bid 
item. 

540.4. CONSTRUCTION: The contractor shall provide control measures to prevent or minimize the 
impact to receiving waters as required by the plans and/or as directed by the Engineer in writing. 

A. Contractor Responsibilities. 

1. SW3P. Implement the City’s Storm Water Pollution Prevention Plan (SWP3) for the 
project site in accordance with the specific or general storm water permit requirements. 
Prevent water pollution from storm water associated with construction activity from 
entering any surface water or private property on or adjacent to the project site. The 
Contractor shall effectively prevent and control erosion and sedimentation on the site at 
the earliest practicable time as outlined in the approved schedule. Control measures, 
where applicable, will be implemented prior to the commencement of each construction 
operation or immediately after the area has been disturbed. 

2. Preconstruction Submittals.  

a. Operations on Right of Way. Prior to the start of construction, the Contractor shall 
submit to the Engineer, for approval, schedules for accomplishment of the pollution 
control measures in accordance with the Storm Water Pollution Prevention Plan 
(SW3P). A plan for the disposal of waste materials generated on the project site must 
be submitted for approval, also.  The Contractor shall submit to the Engineer, for 
approval, the proposed SW3P for the industrial activities (such as hot mix plants, 
concrete batch plants, or material handling areas) on the right of way. 

b. Operations off Right of Way. The Contractor shall provide the Engineer, for 
information purposes only, proposed methods of pollution control for Contractor 
operations in areas which are outside the right of way (such as construction and haul 
roads, field offices, equipment and supply areas, and material sources). 

Pollution control measures for the Contractor's facilities off the right of way are not 
covered by the City's Environmental Protection Agency (EPA) NPDES general 
permit. The Contractor shall obtain his own Notice of Intent for the off-site 
operations. These pollution controls will not be measured for payment but shall be 
performed at the Contractor's expense. 

B. General. 

1. Phasing. Implement control measures in the area to be disturbed before beginning 
construction, or as directed. Limit the disturbance to the area shown on the plans or as 
directed. If, in the opinion of the Engineer, the Contractor cannot control soil erosion and 
sedimentation resulting from construction operations, the Engineer will limit the 
disturbed area to that which the Contractor is able to control. Minimize disturbance to 
vegetation. 

2. Rainfall Events. A rain gauge shall be provided by the Contractor and located at the 
project site. Within 24 hours of a rainfall event of ½ inch or more as measured by the 
project rain gauge, the Contractor and Inspector will inspect the entire project to 
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determine the condition of the control measures. Maintain control measures in 
accordance with Item 540.4.B.3, “Maintenance.” 

3. Maintenance. Correct ineffective control measures in accordance with this section. 
Implement additional controls as directed. Remove excavated material within the time 
requirements specified in the applicable storm water permit. 

Following a rain event as described in Item 540.4.B.2, Rainfall Event,” sediment will be 
removed and devices repaired as soon as practicable but no later than 7 days after the 
surrounding exposed ground has dried sufficiently to prevent further damage from 
equipment needed for repair of control measures. 

In the event of continuous rainfall over a 24-hour period, or other circumstances that 
preclude equipment operation in the area, the Contractor will hand carry and install 
additional backup devices as determined by the Engineer. The Contractor will remove silt 
accumulations and deposit the spoils in an area approved by the Engineer as soon as 
practical. Any corrective action needed for the control measures will be accomplished in 
the sequence directed by the Engineer; however, areas adjacent to waterbodies shall 
generally have priority followed by devices protecting storm sewer inlets. 

4. Stabilization. Stabilize disturbed areas where construction activities will be temporarily 
stopped, or construction becomes inactive, in accordance with the applicable storm water 
permit. Inactive construction areas are defined as areas in which no construction activity 
will occur for a period of 30 days or longer. Inactive construction areas which have been 
disturbed will require stabilization through the use of vegetation, mulch, erosion control 
matting or structural methods within 7 calendar days from the last construction activity in 
the area. At all times prior to stabilization, inactive construction areas shall be considered 
as active, disturbed construction area, contributing to the sediment loading at the site 
control systems. After stabilization, inactive construction areas will be considered 
undisturbed areas, eliminating the contribution of sediment to the erosion control devices. 

5. Finished Work. Upon acceptance of vegetative cover, remove and dispose of all 
temporary control measures, temporary embankments, bridges, matting, falsework, 
piling, debris, or other obstructions placed during construction that are not a part of the 
finished work, or as directed. Soil retention blankets shall be removed only when, in the 
opinion of the Engineer, final permanent perennial seeding would be adversely affected 
by the presence of an existing soil retention blanket. 

The project will not be accepted until a 70% density of existing adjacent undisturbed 
areas is obtained, unless otherwise shown on the plans. When shown on the plans, the 
Engineer may accept the project when adequate controls are in place that will control 
erosion, sedimentation, and water pollution until sufficient vegetative cover can be 
established. 

6. Restricted Activities. Do not locate disposal areas, stockpiles, or haul roads in any 
wetland, water body, or streambed. Do not install temporary construction crossings in or 
across any water body without the prior approval of the appropriate resource agency and 
the Engineer. Restrict construction operations in any water body to the necessary areas as 
shown on the plans or applicable permit, or as directed. Use temporary bridges, timber 
mats, or other structurally sound and non-eroding material for stream crossings. 
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Provide protected storage area for paints, chemicals, solvents, and fertilizers at an 
approved location. Keep paints, chemicals, solvents, and fertilizers off bare ground and 
provide shelter for stored chemicals. 

C. Installation, Maintenance, and Removal Work. Perform work in accordance with the 
specific or general storm water permit. Install and maintain the integrity of temporary erosion 
and sedimentation control devices to accumulate silt and debris until earthwork construction 
and permanent erosion control features are in place or the disturbed area has been adequately 
stabilized as determined by the Engineer. If a device ceases to function as intended, repair or 
replace the device or portions thereof as necessary. Remove sediment, debris, and litter. 
When approved, sediments may be disposed of within embankments, or in the right of way in 
areas where the material will not contribute to further siltation. Dispose of removed material 
in accordance with federal, state, and local regulations. Remove devices upon approval or 
when directed. Upon removal, finish-grade and dress the area. Stabilize disturbed areas in 
accordance with the permit, and as shown on the plans or directed. The Contractor retains 
ownership of stockpiled material and must remove it from the project when new installations 
or replacements are no longer required. 

1. Rock Filter Dams for Erosion Control. Remove trees, brush, stumps, and other 
objectionable material that may interfere with the construction of rock filter dams. Place 
sandbags as a foundation when required or at the Contractor’s option. For Types 1, 2, 3, 
and 5, place the aggregate to the lines, height, and slopes specified, without undue voids. 
For Types 2 and 3, place the aggregate on the mesh and then fold the mesh at the 
upstream side over the aggregate and secure it to itself on the downstream side with wire 
ties, or hog rings, or as directed. Place rock filter dams perpendicular to the flow of the 
stream or channel unless otherwise directed. Construct filter dams according to the 
following criteria, unless otherwise shown on the plans: 

a. Type 1 (Non-reinforced). 

(1) Height. At least 18 in. measured vertically from existing ground to top of filter 
dam. 

(2) Top Width. At least 2 ft. 

(3) Slopes. At most 2:1. 

b. Type 2 (Reinforced). 

(1) Height. At least 18 in. measured vertically from existing ground to top of filter 
dam. 

(2) Top Width. At least 2 ft. 

(3) Slopes. At most 2:1. 

c. Type 3 (Reinforced). 

(1) Height. At least 36 in. measured vertically from existing ground to top of filter 
dam. 

(2) Top Width. At least 2 ft. 
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(3) Slopes. At most 2:1. 

d. Type 4 (Sack Gabions). Unfold sack gabions and smooth out kinks and bends. For 
vertical filling, connect the sides by lacing in a single loop–double loop pattern on 4- 
to 5-in. spacing. At one end, pull the end lacing rod until tight, wrap around the end, 
and twist 4 times. At the filling end, fill with stone, pull the rod tight, cut the wire 
with approximately 6 in. remaining, and twist wires 4 times. For horizontal filling, 
place sack flat in a filling trough, fill with stone, and connect sides and secure ends as 
described above. Lift and place without damaging the gabion. Shape sack gabions to 
existing contours. 

e. Type 5. Provide rock filter dams as shown on the plans. 

2. Temporary Pipe Slope Drains. Install pipe with a slope as shown on the plans or as 
directed. Construct embankment for the drainage system in 8-in. lifts to the required 
elevations. Hand-tamp the soil around and under the entrance section to the top of the 
embankment as shown on the plans or as directed. Form the top of the embankment or 
earth dike over the pipe slope drain at least 1 ft. higher than the top of the inlet pipe at all 
points. Secure the pipe with hold-downs or hold-down grommets spaced a maximum of 
10 ft. on center. Construct the energy dissipaters or sediment traps as shown on the plans 
or as directed. Construct the sediment trap using concrete in accordance with Item 505, 
“Concrete Riprap,” when designated on the plans. Rubble riprap in accordance with 
TxDOT Standard Specification Item 432, “Riprap” may also be used when designated on 
the plans or as directed by the Engineer. 

3. Baled Hay for Erosion and Sedimentation Control. Install hay bales at locations 
shown on the plans by embedding in the soil at least 4 in. and, where possible, 
approximately ½ the height of the bale, or as directed. Fill gaps between bales with hay. 

4. Temporary Paved Flumes. Construct paved flumes as shown on the plans or as 
directed. Provide excavation and embankment (including compaction of the subgrade) of 
material to the dimensions shown on the plans, unless otherwise indicated. Install a rock 
or rubble riprap energy dissipater, constructed from the materials specified above to a 
minimum depth of 9 in. at the flume outlet to the limits shown on the plans or as directed. 

5. Construction Exits. When tracking conditions exist, prevent traffic from crossing or 
exiting the construction site or moving directly onto a public roadway, alley, sidewalk, 
parking area, or other right of way areas other than at the location of construction exits. 
Construct exits for either long or short-term use. 

a. Long-Term. Place the exit over a foundation course, if necessary. Grade the 
foundation course or compacted subgrade to direct runoff from the construction exits 
to a sediment trap as shown on the plans or as directed. Construct exits with a width 
of at least 14 ft. for one-way and 20 ft. for two-way traffic for the full width of the 
exit, or as directed. 

(1) Type 1. Construct to a depth of at least 8 in. using crushed aggregate as shown 
on the plans or as directed. 

(2) Type 2. Construct using railroad ties and timbers as shown on the plans or as 
directed. 
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b. Short-Term. 

(1) Type 3. Construct using crushed aggregate, plywood, or wafer board. This type 
of exit may be used for daily operations where long-term exits are not practical. 

(2) Type 4. Construct as shown on the plans or as directed. 

6. Earthwork for Erosion and Sediment Control. Perform excavation and embankment 
operations to minimize erosion and to remove collected sediments from other erosion 
control devices. 

a. Excavation and Embankment for Erosion Control Features. Place earth dikes, 
swales or combinations of both along the low crown of daily lift placement, or as 
directed, to prevent runoff spillover. Place swales and dikes at other locations as 
shown on the plans or as directed to prevent runoff spillover or to divert runoff. 
Construct cuts with the low end blocked with undisturbed earth to prevent erosion of 
hillsides. Construct sediment traps at drainage structures in conjunction with other 
erosion control measures as shown on the plans or as directed. Where required, create 
a sediment basin providing 3,600 cu. ft. of storage per acre drained, or equivalent 
control measures for drainage locations that serve an area with 10 or more disturbed 
acres at one time, not including offsite areas. 

b. Excavation of Sediment and Debris. Remove sediment and debris when 
accumulation affects the performance of the devices, after a rain, and when directed. 

7. Construction Perimeter Fence. Construct, align, and locate fencing as shown on the 
plans or as directed. 

a. Installation of Posts. Embed posts 18 in. deep or adequately anchor in rock, with a 
spacing of 8 to 10 ft. 

b. Wire Attachment. Attach the top wire to the posts at least 3 ft. from the ground. 
Attach the lower wire midway between the ground and the top wire. 

c. Flag Attachment. Attach flagging to both wire strands midway between each post. 
Use flagging at least 18 in. long. Tie flagging to the wire using a square knot. 

8. Sandbags for Erosion Control. Construct a berm or dam of sandbags that will intercept 
sediment-laden storm water runoff from disturbed areas, create a retention pond, detain 
sediment, and release water in sheet flow. Fill each bag with sand so that at least the top 6 
in. of the bag is unfilled to allow for proper tying of the open end. Place the sandbags 
with their tied ends in the same direction. Offset subsequent rows of sandbags ½ the 
length of the preceding row. Place a single layer of sandbags downstream as a secondary 
debris trap. Place additional sandbags as necessary or as directed for supplementary 
support to berms or dams of sandbags or earth. 

9. Temporary Sediment-Control Fence. Provide temporary sediment-control fence near 
the downstream perimeter of a disturbed area to intercept sediment from sheet flow. 
Incorporate the fence into erosion-control measures used to control sediment in areas of 
higher flow. Install the fence as shown on the plans, as specified in this Section, or as 
directed. 
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a. Installation of Posts. Embed posts at least 18 in. deep, or adequately anchor, if in 
rock, with a spacing of 6 to 8 ft. and install on a slight angle toward the run-off 
source. 

b. Fabric Anchoring. Dig trenches along the uphill side of the fence to anchor 6 to 8 
in. of fabric. Provide a minimum trench cross-section of 6 x 6 in. Place the fabric 
against the side of the trench and align approximately 2 in of fabric along the bottom 
in the upstream direction. Backfill the trench, then hand-tamp. 

c. Fabric and Net Reinforcement Attachment. Unless otherwise shown under the 
plans, attach the reinforcement to wooden posts with staples, or to steel posts with T-
clips, in at least 4 places equally spaced. Sewn vertical pockets may be used to attach 
reinforcement to end posts. Fasten the fabric to the top strand of reinforcement by 
hog rings or cord every 15 in. or less. 

d. Fabric and Net Splices. Locate splices at a fence post with a minimum lap of 6 in. 
attached in at least 6 places equally spaced, unless otherwise shown under the plans. 
Do not locate splices in concentrated flow areas.  Requirements for installation of 
used temporary sediment control fence include the following: 

• fabric with minimal or no visible signs of biodegradation (weak fibers), 
• fabric without excessive patching (more than 1 patch every 15 to 20 ft.), 
• posts without bends, and 
• backing without holes. 

10. Curb Inlet Gravel Filter. 

a. Installation. Install the curb inlet gravel filters in the following manner: 

(1) Place the 2” x 4” treated lumber in front of and parallel with the opening of the 
inlet. 

(2) Place the Concrete Masonry Units (CMUs) around the inlet, to be protected, in 
front of the 2” x 4” lumber, with the openings of the CMUs facing the inlet. 

(3) Surround the CMUs with gravel bags, making certain that there are no gaps are 
evident between the gravel bags. 

b. Sediment Control. When the accumulated sediment deposit reaches a depth of 
approximately 6 inches, it shall be removed and disposed of at approved sites in a 
manner that will not contribute to additional siltation. If the structure ceases to 
function as intended, the Engineer may direct that the Filter bag be replaced. Such 
replacement will not be measured for payment. Torn or punctured bags shall be 
replaced with a new Filter bag. 

540.5. MEASUREMENT: If the Contractor is required to install temporary erosion, sediment and 
water pollution control measures due to his negligence, carelessness, lack of maintenance, or 
failure to install permanent controls as a part of the work as scheduled, and measures are ordered 
in writing by the Engineer, such work shall not be measured for payment, but shall be performed 
at the Contractor's expense. 
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In case of failure on the part of the Contractor to prevent and control soil erosion, sedimentation 
and water pollution which may degrade receiving water, the Engineer reserves the right to 
employ outside assistance or to use City forces to provide the necessary corrective measures. All 
costs including engineering costs will be deducted from any moneys due or to become due to the 
Contractor. 

When the need for control measures can not be attributed to the contractor's negligence, 
carelessness, lack of maintenance or failure to install permanent water pollution control measures 
and these measures are shown on the plans and/or directed by the Engineer, these measures shall 
be measured and paid for in accordance with contract bid items shown under this section. 

A. Rock Filter Dams. Installation or removal of rock filter dams will be measured by the foot or 
by the cubic yard. The measured volume will include sandbags, when used. 

1. Linear Measurement. When rock filter dams are measured by the foot, measurement 
will be along the centerline of the top of the dam. 

2. Volume Measurement. When rock filter dams are measured by the cubic yard, 
measurement will be based on the volume of rock computed by the method of average 
end areas. 

a. Installation. Measurement will be made in final position. 

b. Removal. Measurement will be made at the point of removal. 

B. Temporary Pipe Slope Drains. Temporary pipe slope drains will be measured by the foot. 

C. Baled Hay. Baled hay will be measured by each bale. 

D. Temporary Paved Flumes. Temporary paved flumes will be measured by the square yard of 
surface area. The measured area will include the energy dissipater at the flume outlet. 

E. Construction Exits. Construction exits will be measured by the square yard of surface area. 

F. Earthwork for Erosion and Sediment Control. Earthwork for erosion and sediment control 
will not be measured directly but will be considered subsidiary to this or other pertinent 
items. 

G. Construction Perimeter Fence. Construction perimeter fence will be measured by the foot. 

H. Sandbags for Erosion Control. Sandbags will be measured as each sandbag or by the foot 
along the top of sandbag berms or dams. 

I. Temporary Sediment-Control Fence. Temporary sediment-control fence will be measured 
by the foot. 

J. Curb Inlet Gravel Filter. Curb inlet gravel filter will be measured by the linear foot, as 
measured on the centerline of the gravel bags installed. 

June 2008  Item 540 Temporary Erosion, Sedimentation and Water Pollution Prevention and Control 
 



City of San Antonio Standard Specifications for Construction 388 

 

540.6. PAYMENT: The following will not be paid for directly but are subsidiary to pertinent Items: 

• erosion-control measures for Contractor project-specific locations (PSLs) inside and outside 
the right of way (such as construction and haul roads, field offices, equipment and supply 
areas, plants, and material sources); 

• removal of litter; 
• repair to devices and features damaged by Contractor operations; 
• added measures and maintenance needed due to negligence, carelessness, lack of 

maintenance, and failure to install permanent controls; 
• removal and reinstallation of devices and features needed for the convenience of the 

Contractor; 
• finish grading and dressing upon removal of the device; and 
• minor adjustments including but not limited to plumbing posts, reattaching fabric, minor 

grading to maintain slopes on an erosion embankment feature, or moving small numbers of 
sandbags. 

The Contractor will be reimbursed for maintenance, repair, or reinstallation of devices and 
features when the need for additional control measures cannot be attributed to the above, as 
determined by the Engineer. Stabilization of disturbed areas will be paid for under pertinent 
Items. Furnishing and installing pipe for outfalls associated with sediment traps and ponds will 
not be paid for directly but is subsidiary to the excavation and embankment under this Item. 

Pollution control measures outside the right of way will not be measured for payment but shall be 
performed at the Contractor's expense.  

Control measures as shown on the plans will be paid for in accordance with applicable bid items 
as shown below: 

A. Rock Filter Dams. 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 as 
follows: 

1. Installation. Installation will be paid for as “Rock Filter Dams (Install)” of the type 
specified. This price is full compensation for furnishing and operating equipment, finish 
backfill and grading, lacing, proper disposal, labor, materials, tools, and incidentals. 

2. Removal. Removal will be paid for as “Rock Filter Dams (Remove).” This price is full 
compensation for furnishing and operating equipment, proper disposal, labor, materials, 
tools, and incidentals. 

When the Engineer directs that the rock filter dam installation or portions thereof be replaced, 
payment will be made at the unit price bid for “Rock Filter Dams (Remove)” and for “Rock 
Filter Dams (Install)” of the type specified. This price is full compensation for furnishing and 
operating equipment, finish backfill and grading, lacing, proper disposal, labor, materials, 
tools, and incidentals 

B. Temporary Pipe Slope Drains. 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 “Temporary Pipe Slope Drains” of the size specified. This price is full 
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compensation for furnishing materials, removal and disposal, furnishing and operating 
equipment, labor, tools, and incidentals. 

Removal of temporary pipe slope drains will not be paid for directly but is subsidiary to the 
installation Item. When the Engineer directs that the pipe slope drain installation or portions 
thereof be replaced, payment will be made at the unit price bid for “Temporary Pipe Slope 
Drains” of the size specified, which is full compensation for the removal and reinstallation of 
the pipe drain. 

Earthwork required for the pipe slope drain installation, including construction of the 
sediment trap, will be measured and paid for under Section 540.5.F, “Earthwork for Erosion 
and Sediment Control.” Riprap concrete or stone, when used as an energy dissipater or as a 
stabilized sediment trap, will be measured and paid for in accordance with Item 505, 
“Concrete Riprap” or TxDOT Item 432, “Riprap,” respectively. 

C. Baled Hay. 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 “Baled 
Hay.” This price is full compensation for furnishing and placing bales, excavating trenches, 
removal and disposal, equipment, labor, tools, and incidentals. 

When the Engineer directs that the baled hay installation (or portions thereof) be replaced, 
payment will be made at the unit price bid for “Baled Hay,” which is full compensation for 
removal and reinstallation of the baled hay. 

D. Temporary Paved Flumes. 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 “Temporary Paved Flume (Install)” or “Temporary Paved Flume (Remove).” This 
price is full compensation for furnishing and placing materials, removal and disposal, 
equipment, labor, tools, and incidentals. 

When the Engineer directs that the paved flume installation or portions thereof be replaced, 
payment will be made at the unit prices bid for “Temporary Paved Flume (Remove)” and 
“Temporary Paved Flume (Install).” These prices are full compensation for the removal and 
replacement of the paved flume and for equipment, labor, tools, and incidentals. 

Earthwork required for the paved flume installation, including construction of a sediment trap 
will be considered subsidiary to this item and will not be measured or paid for directly. 

E. Construction Exits. Contractor-required construction exits from off right-of-way locations 
or on-right of way PSLs will not be paid for directly but are subsidiary to pertinent Items. 

The work performed and materials furnished in accordance with this Item and measured as 
provided under “Measurement” for construction exits needed on right-of-way access to work 
areas required by the Department will be paid for at the unit price bid for “Construction Exits 
(Install)” of the type specified or “Construction Exits (Remove).” This price is full 
compensation for furnishing and placing materials, excavating, removal and disposal, 
cleaning vehicles, labor, tools, and incidentals. 

When the Engineer directs that a construction exit or portion thereof be removed and 
replaced, payment will be made at the unit prices bid for “Construction Exit (Remove)” and 
“Construction Exit (Install)” of the type specified. These prices are full compensation for the 
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removal and replacement of the construction exit and for equipment, labor, tools, and 
incidentals. 

Construction of sediment traps used in conjunction with the construction exit will be 
considered subsidiary to this item and will not be measured or paid for directly. 

F. Earthwork for Erosion and Sediment Control. The work performed and materials 
furnished in accordance with this Item will not be paid for directly but is subsidiary to 
pertinent Items unless otherwise shown on the plans. 

Sprinkling and rolling required by this Item will not be paid for directly, but will be 
subsidiary to this Item. 

G. Construction Perimeter Fence. The work performed and materials furnished in accordance 
with this Item and measured as provided under “Measurement” will be paid for at the unit 
price bid for “Construction Perimeter Fence.” This price is full compensation for furnishing 
and placing the fence; digging, fence posts, wire, and flagging; removal and disposal; and 
materials, equipment, labor, tools, and incidentals. 

Removal of construction perimeter fence will be not be paid for directly but is subsidiary to 
the installation Item. When the Engineer directs that the perimeter fence installation or 
portions thereof be removed and replaced, payment will be made at the unit price bid for 
“Construction Perimeter Fence,” which is full compensation for the removal and 
reinstallation of the construction perimeter fence. 

H. Sandbags for Erosion Control. Sandbags will be paid for at the unit price bid for “Sandbags 
for Erosion Control” (of the height specified when measurement is by the foot). This price is 
full compensation for materials, placing sandbags, removal and disposal, equipment, labor, 
tools, and incidentals. 

Removal of sandbags will not be paid for directly but is subsidiary to the installation Item. 
When the Engineer directs that the sandbag installation or portions thereof be replaced, 
payment will be made at the unit price bid for “Sandbags for Erosion Control,” which is full 
compensation for the reinstallation of the sandbags. 

I. Temporary Sediment-Control Fence. 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 “Temporary Sediment-Control Fence.” This price is full compensation 
for furnishing and placing the fence; trenching, fence posts, fabric and backfill; removal and 
disposal; and equipment, labor, tools, and incidentals. 

Removal of temporary sediment-control fence will not be paid for directly but is subsidiary to 
the installation Item. When the Engineer directs that the temporary sedimentation control 
fence installation or portions thereof be replaced, payment will be made at the unit price bid 
for “Temporary Sediment-Control Fence,” which is full compensation for the removal and 
reinstallation of the temporary sediment-control fence. 

J. Curb Inlet Gravel Filter. The work performed and the materials furnished as specified 
herein, measured as provided under “Measurement” will be paid for at the unit price bid  per 
linear foot for “Curb Inlet Gravel Filter,” which payment shall be full compensation for 
furnishing all materials, labor, tools, equipment and incidentals necessary to complete the 
work as specified, including maintaining and replacing the gravel bags as required by these 
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specifications, removal of accumulated silt, and removal and proper disposal of the “Curb 
Inlet Gravel Filter” upon completion of site stabilization. 

540.7. BID ITEM: 

Item 540.1 - Rock Filter Dams (Install/Remove) - per linear foot (Type _) 

Item 540.2 - Rock Filter Dams (Install/Remove) - per cubic yard (Type _) 

Item 540.3 - Temporary Pipe Slope Drains - per foot (_ inches in diameter) 

Item 540.4 - Baled Hay - per bale 

Item 540.5 - Temporary Paved Flume (Install/Remove) - per square yard 

Item 540.6 - Construction Exits (Install/Remove) - per square yard 

Item 540.7 - Construction Perimeter Fence - per foot 

Item 540.8 - Sandbags for Erosion Control - per foot (_ inches high) 

Item 540.9 - Temporary Sediment-Control Fence - per foot 

Item 540.10 - Curb Inlet Gravel Filters - per linear foot 
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Special Specification 3028 

Frictional Asphaltic Surface Preservation Treatment 

1. DESCRIPTION 

Apply a surface preservation treatment consisting of one or more applications of a single layer of asphaltic 
and aggregate material. 

2. MATERIALS 

 
Furnish materials in accordance with the following:  

2.1. Asphalt.  
  
Furnish an emulsified asphalt in accordance with Table 1. Provide water in accordance with Article 204.2., 
“Materials.” 

Table 1. Emulsified Asphalt 

Property Test Procedure Min Max 

Viscosity T 59 20 100 

Particle Charge Test T 59  Positive  

Sieve, % T 59 0 0.1 

Residue by Distillation, percent T 59 60 - 

Penetration at 77°F, 100 g, 5 sec. T 49  40 150 

 Use a quantity of emulsified asphalt in the mixture, expressed as a percentage of total weight, the 
percentage shown on the plans, or as directed. 

2.2  Aggregate. Furnish aggregate meeting Item 302, “Aggregates for Surface Treatments,” of the grade shown 
in Table 2. 

Table 2. Aggregates 

Physical Properties1 

Property Test Procedure Min. Max. 

Water Absorption, % T 84 - 4 

Micro-Deval, % D 74282 - 20 

Gradation3 

Sieve Standard Master Grading Band Limits Percent 
Passing 

Target Tolerance 

No. 8 C 136 100  

No. 16 C 136 85-100  

No. 30 C 136 75-100 ± 5 

No. 60 C 136 10-40 ± 5 

No. 100 C 136 0-10 ± 5 

No. 200 C 117 0-5 ± 1 

 
1. Perform physical property tests on aggregates that are received before blending into sealer. 
2. Micro-Deval on aggregate larger than No. 60 sieve U.S. 

 

2.3  Additives. Add clay, polymers, water, and other additives as required. Use a minimum of 4% polymer by 
weight. Furnish water free of industrial wastes and other objectionable matter. 

or: 
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Other Additives. Use approved additives as recommended by the Frictional Asphaltic Surface Preservation 
Treatment manufacturer when necessary to adjust mix time in the field.  

3. MIX DESIGN 

3.1   Furnish a laboratory mix design meeting the requirements shown in Table 3: 

 
 Table 3. Laboratory Mix Design 

Test Test Procedure Min Max 

Wet-Track Abrasion Loss, 3 day soak, g/m2 D 39101 -- 80 

Asphalt Content by Ignition Method, % T 308 30 -- 

Dynamic Friction Test Number, 20 kph E 19112 0.90 -- 

 
1. Use the modified method to account for realistic application depth and fine emulsion mixture. 
2. Establish base friction value using prepared laboratory compacted slab of approved mix as surface to be tested. The 

Dynamic Friction Test (DFT) number ratio should indicate that after application of the mastic seal, the surface retains 
required minimum percentage DFT number of the original pavement surface. 

 
3.2  Furnish a production or field sample meeting the requirements shown in Table 4: 
 

Table 4. Production or Field Sample  

Test Test Procedure Min Max 

Solids Content by Evaporation, % T 591 48 -- 

Asphalt Content by Ignition Method, % T 3083 30 -- 

Rotational Viscosity, 20 rpm, RV spindle, 25°C, cP D 21962 800 4000 

Temperature for storage and application, °F -- 60 130 

 
1. Dry specimens to a state where measurements taken 20 minutes apart do not change. 
2. Test samples within 7 days. 
3. Reduce sample size to achieve asphalt quantity. It is very important that this test be performed on a completely dry 

sample. 

4. EQUIPMENT 

4.1  Mixing Plant. Provide a stationary pugmill, weigh-batch, or continuous mixing plant as approved. Equip 
plants with digital proportioning and metering devices that produce a uniform mixture of asphalt, aggregate 
and additives in the specified proportions. 

4.2 Distributor. Provide applicable equipment in accordance with Article 316.3., “Equipment.” Furnish the 
necessary facilities and equipment for determining the temperature of the mixture, regulating the application 
rate, and securing uniformity at the junction of 2 distributor loads. Furnish a distributor capable of keeping the 
Frictional Asphaltic Surface Preservation Treatment in uniform suspension and adequately mixing the 
asphalt, aggregate and additives. 

4.3 Asphalt Storage and Handling Equipment. When using storage tanks, furnish a thermometer in each tank 
to continuously indicate the asphalt temperature. Keep equipment clean and free of leaks. Keep asphalt 
material free of contamination. Furnish storage tanks capable of keeping the Frictional Asphaltic Surface 
Preservation Treatment in uniform suspension and adequately mixing the asphalt, aggregate and additives. 

5. CONSTRUCTION 

5.1 Adverse Weather Conditions. Do not place mixture when, in the Engineer’s opinion, general weather 
conditions are unsuitable. Meet the requirements for air and surface temperature shown below. 

 
5.1.1 Standard Temperature Limitations. Apply mixture when air temperature is above 50°F and rising. Do not 

apply mixture when air temperature is 60°F and falling. In all cases, do not apply mixture when surface 
temperature is below 60°F.  
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5.1.2. Cool Weather Night Air Temperature. The Engineer reserves the right to review the National Oceanic and 

Atmospheric Administration (NOAA) weather forecast and determine if the nightly air temperature is 
suitable for mixture placement. 

5.1.3. Cold Weather Application. When mixture application is allowed outside of the above temperature 
restrictions, the Engineer will approve the mixture and the air and surface temperatures for application. Apply 
mixture at air and surface temperatures as directed. 

5.2. Surface Preparation. Remove existing raised pavement markers. Repair any damage incurred by removal 
as directed. Remove dirt, dust, or other harmful material before applying. When shown on the plans, remove 
vegetation and blade pavement edges. 

5.3. Application. Apply the mixture when the air temperature is at or above 60°F, or above 50°F and rising. 
Measure the air temperature in the shade away from artificial heat. The Engineer will determine when 
weather conditions are suitable for application.  

  Distribute material at the following rates or as directed: 

 First application: 1.0 to 1.5 lbs per SY. 

 Second application: 1.0 to 1.5 lbs per SY. 

 Total application after the second application: 2.5 lbs per SY minimum. 

5.4. Edges. Adjust the shot width so operations do not encroach on traffic or interfere with the traffic control plan, 
as directed. Use paper or other approved material at the beginning and end of each shot to construct a 
straight traverse joint. Unless otherwise approved, match longitudinal joints with the lane lines. The Engineer 
may require a string line if necessary to keep the edge straight. Use sufficient pressure to flare the nozzles 
fully. 

5.5. Workmanship. Immediately take corrective action if treatment material is exhibiting evidence of poor 
workmanship, delayed opening to traffic, or surface irregularities, including streaks, uncoated, and blotchy 
areas. The Engineer may allow placement to continue for no more than one day of production while taking 
appropriate action. Suspend application if the problem still exists after one day until the problem is corrected 
to the satisfaction of the Engineer. 

5.6. Opening to Traffic. Open the treated surface to traffic when directed. Furnish and uniformly distribute clean, 
fine sand on the surface to blot the excess when an excessive quantity of mixture is applied. Maintain ingress 
and egress as directed by applying sand to freshly treated areas. 

6. MEASUREMENT 

Frictional Asphaltic Surface Preservation Treatment will be measured by the ton or by the square yard of the 
composite Frictional Asphaltic Surface Preservation Treatment mixture, which includes asphalt emulsion, 
aggregate, and additives. At the completion of the project, any unused Frictional Asphaltic Surface 
Preservation Treatment will be weighed back and deducted from the accepted Frictional Asphaltic Surface 
Preservation Treatment quantity delivered.  

7. PAYMENT 

The work performed and materials furnished in accordance with this Item and measured as provided under 

“Measurement” will be paid for at the unit bid price per ton or square yard for “Frictional Asphaltic Surface 

Preservation Treatment.” This price is full compensation for preparing the existing surface (including 

removing existing raised pavement markers); furnishing, hauling, preparing, and placing materials; and 

equipment, labor, tools, and incidentals. 
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