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DISCLAIMER 

 

 

 

 

The Engineer shall be ultimately responsible for designing and 
selecting the appropriate material for each specific application. 
The selected materials shall be identified on the construction 
plans. Information from the referenced specifications has been 
included within this Manual for the convenience of the reader. 
However the engineer, contractor, or manufacturer must also 
assume the responsibility of familiarizing themselves with these 
requirements. The City will not assume responsibility for non 
compliance with the referenced specifications as a result of 
information not provided in this Manual. 
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DIVISION D – TECHNICAL PROVISIONS 
 
I. WATER 

 
Section 102 Excavation and Backfill for Utilities 
Section 104 PVC Water Pipe 
Section 106 Ductile Iron Pipe 
Section 108 Butterfly Valve 
Section 110 Water Valves 
Section 112 Fire Hydrants 
Section 114 Flush Valve 
Section 116 Hydrostatic Tests for Pressure Mains 
Section 118 Disinfection of Potable Water Mains 
Section 120 Concrete Encasement, Cradles, Saddles, and Collars 
Section 122 Adjusting Valve Boxes to Grade 
Section 124 Relocating Fire Hydrants and Adjustment of Gate Valves 
Section 126 Jacking and/or boring pipe 
Section 128 Disposal of Waste Material and Salvageable Material 
Section 130 Ductile Iron Fittings 
Section 132 Pipe Joint Restraint Systems 
Section 134 Flowable Backfill 
Section 136 Cement Stabilized backfill 

 
II. WASTEWATER 
 
Refer to 102 Excavation and Backfill for Utilities 
Section 202 PVC Sewer Pipe 
Section 204 Clay Pipe Sewers 
Section 206 Service Connection 
Section 208 Fiberglass Reinforced Plastic Manholes 
Section 210 Concrete Manholes 
Section 212 Wastewater Pump Station Standards 
Section 214 Sanitary Sewer Cleanouts 
Section 216 Adjusting Manholes, and Cleanouts 
Section 218 Testing Sewer Systems 
Section 220 Microtunneling 
Section 222 Horizontal Directional Drilling (HDD) 
Section 224 Pipe Bursting 
Section 226 Pipe Cleaning and CCTV Inspection 
Refer to 120 Concrete Encasement, Cradles, Saddles, and Collars 
Refer to 126 Jacking and/or boring pipe 
Refer to 128 Disposal of Waste Material and Salvageable Material 

 
III. DRAINAGE 
 
Section 302 Structural Excavation and Backfill 
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Section 304 Reinforced Concrete Storm Drain Pipe 
Section 306 Corrugated Steel Storm Sewer Pipe 
Section 308 Pipe High Density Polyethylene Storm Drain Pipe 
Section 310 Concrete Box Culvert 
Section 312 Manholes and Inlets 
Section 314  
Section 316 Concrete Encasement, Cradles, Saddles, and Collars 
Section 318 Channel Excavation and Embankment 
 

  
IV. SITE 
 
Section 402 Clearing and Grubbing 
Section 404 General Construction and Preparation of Site Specifications 
Section 406 Concrete Structures 
Section 408 Riprap 
Section 410 Reinforcing Steel 
Section 412 Welded Wire Fabric 
Section 414 Reinforcing Fiberglass 
Section 416 Expansion Joint Materials 
Section 418 Membrane Curing 
Section 420 Chain Link Fence 
Section 422 Conduits 
Section 424 Relocating Wire Fence 
Section 426 Retaining Walls 
Section 428 Concrete Driveways 
Section 430 Concrete Sidewalks 
Section 432 Mailbox Assemblies 

 
V. STREETS 
 
Section 502 Excavation and Embankment of Streets 
Section 504 Concrete 
Section 506 Concrete Curb and Gutter 
Section 508 Machine Laid Concrete Curb and Gutter 
Section 510 Flexible Base Course 
Section 512 Asphalt Stabilized Base 
Section 514 Geogrid Reinforcement 
Section 516 Bituminous Prime Coat 
Section 518 Bituminous Tack Coat 
Section 520 Hot Mix Asphaltic Concrete Pavement  
Section 522 Cutting and Replacing Pavement 
Section 524 Lime & Lime Slurry 
Section 526 Lime Treatment for Materials used as Subgrade (Road Mixed) 
Section 528 Asphalt Wedge Milling 
Section 530 Aggregates for Surface Treatments 
Section 532 Pothole Repair 
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Section 534 Utility Cut Pavement Repair 
Section 536 Parking Lots 
Section 538 Pedestrian Railing 
Section 540 Valley Gutter 
 
 

 
 
VI. ENVIRONMENTAL 
 
Section 602 Silt Fence 
Section 604 Erosion Control Blankets 
 
Section 606 NPDES Requirements 
Section 608 Hydro-Mulch Seeding 
Section 610 Seeding 

 
VII. TRAFFIC MANAGEMENT 
 
Section 702 Permanent Traffic Barricades 
Section 704 Street Signs 
 
Section 706 Reflectorized Pavement Markings 
Section 708 Metal Beam Guard Fence 
Section 710 Relocation of Permanent Signs 
Section 712 Traffic Control and Regulation 
Section 714 Lighting and Traffic Signals 

 
VIII. MISCELLANEOUS 
 
Section 802 Sheeting and Bracing 
Section 804 Work Performed on Non-Working Days 
Section 806 Automatic irrigation System 
Section 808 Steel Plate Bridging Utility Provisions 
Section 810 Landscaping 
Section 812 Definitions 
 
APPENDIX -STANDARD TYPICAL DETAILS 
 
No. TITLE OF DRAWING 
  
Water 
102-1 Trench backfill condition “A” 
102-2 Trench backfill condition “B” 
102-3 Trench backfill condition “C” 
102-4 Trench backfill condition “D” 
104-1 Single water service 
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104-2 Double water service 
104-3  2” single water service 
104-4  Multiple water service 
104-5 “T” connection service 
104-6 Concrete horizontal thrust block 
104-7 Air release/air vacuum valve (water main within an easement) 
104-8 Air release/air vacuum valve (water main behind the curb) 
104-9 Water and Sanitary Sewer line layout 
108-1 Butterfly valve and box 
110-1 Water valve 
112-1 Fire Hydrant installation 
112-2 Free standing Fire Department connection 
112-3 DCDA backflow preventor (above ground) 
112-4 DCDA backflow preventor (under ground) 
112-5 Concrete vault for 6” & 8” DCDA 
114-1 Blowoff Hydrant 
120-1 Concrete seal for sewer main at water crossing 
126-1 Steel encasement 
126-2 Steel encasement Notes 
206-1 Single Sewer Service 
206-2 Dual service 
206-3 Stack branch sewer service 
206-4 Existing sewer service connection 
206-5 Typical sanitary sewer service 
208-1 Fiberglass manhole 
208-2 Fiberglass drop manhole 
208-3 Manhole floor plan 
208-4 Manhole concrete collar 
210-1 Concrete manhole 
214-1 Cleanout 
304-1 Storm Sewer Pipe Connections 
304-2 Storm Sewer Pipe Connections 
304-3 Storm Sewer Pipe Connections 
316-1 Concrete Encasement, Cradles and Saddles 
316-2 Concrete Collars 
428-1 Typical Driveway 
428-2 Residential Driveway 
428-3 Commercial Driveway 
428-4 Curb Saw Cut for Driveways 
428-5 Driveway Width, Angle and Spacing 
430-1 Sidewalks 
430-2 Standard sidewalk 
514-1 Trench Repair with Geogrid 
534-1 Asphalt Pavement Replacement 
534-2 Concrete Pavement Replacement 
534-3 Pavement Replacement Merging 
534-4 Pavement Replacement Merging 
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534-5 Pavement Replacement 
538-1 Pedestrian Handrail Fabrication 
538-2 Pedestrian Handrail Notes 
538-3 Pedestrian Handrail Type C, D 
538-4 Pedestrian Handrail Type E, F 
538-5 Pedestrian Handrail Type W 
538-6 Pedestrian Handrail Type A, B 
606-1 Stabilized Construction entrance 
606-2 Concrete Washing Pit 
704-1 Street name Sign 
704-2 Street name Sign Assembly 
704-3 Street name Sign Assembly Hardware 
704-4 Mast Arm Street Name 
704-5 Sign location model 1 
704-6 Sign location model 2 
704-7 Sign location model 3 
704-8 Sign location model 4 
806-1 Irrigation thrust blocks 
806-2 irrigation Electric Valve 
806-3 Irrigation Master Valve 
806-3 Irrigation Master Valve (1) 
806-4 Wire Splice – AC system 
806-5 Irrigation Trench 
806-5 Irrigation Trench (1) 
806-6 Irrigation Trench Backfill 
806-7 Irrigation Sleeves under Pavement 
806-8 Irrigation Heads 
806-10 Double Check Valve 
806-11 Reduced Pressure Principal Assembly (RPPA) 
806-12 Quick Coupling Valve 
806-13 Remote Control Valve 
806-14 Irrigation General Notes 
808-1 Standard Trench Steel Plates 
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SECTION 102 

EXCAVATION AND BACKFILL FOR UTILITIES 
 
D-102.01 SCOPE: This section shall govern all excavation and backfill which will be encountered 
during the work, and supplements those paragraphs pertaining to excavation in Sections entitled 
"SPECIFICATIONS FOR SDR 26-GRAVITY SEWER PIPING", "WATER LINE 
CONSTRUCTION", AND "PVC PIPE WATER CONDUITS & INSTALLATION" of these 
specifications. 
 
D-102.02 CLASSIFICATION: All excavation for this Project shall be considered unclassified.  
The Contractor is expected to determine the nature of the work and to make his bid prices reflective 
of the actual conditions which will be encountered.  No claim for extra compensation shall be made 
by the Contractor due to rock, or other unfavorable excavation conditions encountered during the 
course of the work. 
 
D-102.03 EXISTING UTILITIES: Before commencing excavation, the Contractor shall notify all 
utility companies with sufficient lead time, and confirm the location of existing underground lines 
and conduits in the work area by calling 811.                                       
 
D-102.04 CLEARING: The Contractor shall do all clearing, grubbing, etc. necessary to complete 
the work. 
 
D-102.05 DEWATERING: The Contractor shall provide and maintain adequate equipment to 
remove and dispose of all surface and ground-water entering excavations, trenches, or other parts of 
the work. 
 
D-102.06 EXCAVATION: Unless otherwise ordered by the Engineer in writing, trench shall be as 
indicated in the Drawings, and trenching for water lines shall be excavated to a depth of five feet. 
 
D-102.07 SHEETING AND SHORING: Where necessary to protect workmen, the work, or the 
existing structures, the Contractor shall sheet, brace, and shore the excavation to prevent caving or 
sliding.  This item is further described in Division D, Section 802, entitled "SHEETING AND 
BRACING". 
 
D-102.08 DISPOSAL OF EXCESS SOIL: Unless otherwise specified, the Contractor shall 
dispose of all unsuitable or excess excavation spoil daily.  Disposal shall be made at a location and in 
 a manner which is acceptable to the Owner. 
 
D-102.09 PIPE ZONE: The "pipe zone" shall mean that portion of the trench which extends from 
24 " above the top of the pipe joints to the bottom of the excavation.  "Above the pipe zone" shall 
mean that portion of the trench which shall extend from 24" above the top of the pipe joints to the 
top of the finished surface. 
 
D-102.10 BLASTING: Shall be prohibited except where allowed in writing by the City and 
Engineer.  The Contractor shall take all necessary precautions as specified in the General Provisions 
of these Specifications.  The Contractor shall be solely responsible for any damage incurred due to 
blasting. 
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D-102.11 OVER-EXCAVATION: In the event of over-excavation, the over- excavated depth of the 
trench shall be filled with the appropriate bedding material. 
 
D-102.12 STABILIZATION: Subgrades for pipe work shall be firm, dense, and thoroughly 
consolidated.  The subgrade shall be free of mud, muck, loose material and debris, and shall remain 
firm and intact under the workmen's feet. 
 
D-102.13 PIPE EMBEDMENT & PIPE ZONE BACKFILL: The first layer of backfill shall be 
sufficient to provide a compacted depth of one-half the outside diameter of the barrel.  This layer 
shall be placed by hand and tamped with hand or pneumatic tampers.  The rest of the pipe zone shall 
be placed in a similar manner in layers not to exceed 8" loose measure to the top of the pipe zone.  
Unless otherwise specified, the embedment and material in the pipe zone shall be zero P.I. sand or 
gravel material, as specified by the engineer.  Select excavation material may be acceptable; 
however, the contractor shall be required to submit ample sieve analysis results from a reputable 
independent testing laboratory to the engineer in order to use such materials for embedment.  
Backfill material containing rock over 3" in any dimension shall not be used in trenches under paved 
areas.  The pipe trench shall be backfilled in a manner so as to prevent future settlement for a period 
of one year after date of final payment. All secondary backfill material shall be as required on section 
D-102.14, 1.2.    
 
Before leaving the work at night or any other time, the upper ends of all pipes shall be securely 
closed with a tight fitting plug and provisions shall be made to keep the line from floating out of 
place should the trench fill with water.  A ny damage to the lines from failure to follow these 
provisions shall be repaired at Contractor's expense. 
 
Provisions must be made at all times to keep the interior of the pipe that has been laid free from dirt, 
silt, gravel, and any other foreign matter and any such material that is deposited within the pipe from 
any cause whatsoever must be removed as the work progresses. 
 
 
D-102.14 BACKFILLING: All trenches and excavations shall be backfilled within 24 hours after 
pipes are installed therein unless other means of protecting the pipe is directed by the Engineer.  At 
no times, however, shall any backfilling be done until the Engineer has inspected the pipe to be 
covered.  Backfilling requirements: 
 
Materials: 

 
1.1. Initial (primary) backfill to a point of 12 inches above the top of pipe shall be done as 

follows: 
 

1.1.1. Suitable excavated material placed in uniform lifts not more than 6 inches in depth 
and shall be compacted to the density specified herein. The maximum dry density and 
optimum moisture shall be determined as per TxDot  Tex-114-E. Test for in place 
density shall be in accordance with TxDOT Tex-115-E within 24 hour s after 
compaction. Each lift shall be compacted to the required density and moisture as shown 
bellow, unless otherwise shown on the plans: 
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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 

 
 
 

1.1.2. Zero PI Sand. When shown on the plans, backfill the primary trench zone with zero PI 
sand. Non-plastic material meeting the specifications below will not be required to be 
tested for density. 

 
     OPTION ZERO P.I. 
     SIEVE ANALYSIS 
   Passing 3/8" sieve   95-100% 
   Passing 1/4" sieve   85-100% 
   Passing No.40 sieve   75-100% 
   Passing No.80 sieve   20- 90% 
   Passing No.200 sieve              00- 20% 
 

The sand shall be placed in layers no to exceed 10 inches in depth and lightly tamped to 
consolidate the mass against pipe and earth surfaces.  

  There is no separate item for sand, unless shown on the plans as a separate pay item. 
 

1.1.3. Flowable Backfill. When shown on the plans, conform with Division D Section 134. 
There is no separate item for sand, unless shown on the plans as a separate pay item. 

1.1.4. Select Fill or Flexible Base (gravel, caliche, crushed limestone).  
 

Clean gravel approved by the engineer may be used for backfill from the bottom of the 
trench to the 12 inches above the top of pipe. The gravel shall be placed in layers no to 
exceed 10 inches in depth and lightly tamped to consolidate the mass against pipe and 
earth surfaces.  

 
Flexible base material (caliche, crushed limestone) may be used from the bottom of the 
trench to 12 inches above the top of the pipe or to the bottom of the street base in lifts 
no to exceed 8 inches. Material shall contain the required moisture to obtain the density 
for each layer to no less of 95% of the maximum dry density. There is no separate item 
for sand, unless shown on the plans as a separate pay item. 
 

 
1.2. Secondary Backfill. After the initial backfill has been completed at a point of 12 inches 

above the top of pipe, the material for secondary backfill shall be placed in uniform 
layers no more than 10 inches in depth (loose measurement) and shall be compacted to 
the required density specified herein. Excavation material used for secondary backfill 
shall comply with the following unless shown on the plans: 

 
 
      Secondary Backfill 
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                                   Under Pavement 
     
Subgrade Mat. PI≤ 20 PI > 20 
Density ≥ 95% Max Dry Dens. ≥ 95% Max Dry Dens. 
Moisture Cont. ± 2% of Opt. or greater ≥ Opt. Moisture 
      

 
 

                            Within the R.O.W. or Easement 
     
Subgrade Mat. PI≤ 20 PI > 20 
Density ≥ 90% Max Dry Dens. ≥ 90% Max Dry Dens. 
Moisture Cont. ± 2% of Opt. or greater ≥ Opt. Moisture 
      

 
 

(1).Timing of backfill:  All trenches and excavation shall be backfilled within twenty-four (24) 
hours after pipes are installed, unless other means of protecting pipe is directed by the Engineer. 
 At no time, however, shall any backfilling be done until the Engineer has inspected the pipe to 
be covered. In the case the trench cannot be backfilled, steel plates shall be used to protect the 
public.  
 
(2).Backfill placement:  After the bedding has been prepared and the pipes installed as required 
by the pertinent specifications, selected materials from excavation or borrow shall be placed 
along both sides of the pipe equally in uniform layers not exceeding six (6) inches in depth 
(loose measurement) in the primary backfill zone and ten (10) inches in depth (loose 
measurement) in the secondary backfill zone, wetted if required, and thoroughly compacted so 
that on each side of the pipe there shall be a berm of thoroughly compacted material at least as 
wide as the external diameter of the pipe, except insofar as undisturbed material obtrudes into 
this area. 
 
(3).Addition to backfill:  Whenever excavation is made for installing pipe culverts or sewers 
across private property or beyond the limits of the embankment, the top soil removed in 
excavating the trench shall be kept separate and replaced, as nearly as feasible, in its original 
position, and the entire area involved in the construction operations shall be restored to a 
presentable condition. 
 
(4).Earth trench:  In earth trench, the pipe shall be placed on the natural, undisturbed earth 
foundation with the trench bottom flat or nearly so.  Where rock, shale, or boulders are 
encountered in the trench, the same shall be removed to a depth of six (6) inches below the 
grade line and the trench shall be refilled with good, sound earth, gravel, or granular material up 
to original grade and tamped into place. 
 
 
(5).Inspection:  Prior to the final approval of the utility lines, the Engineer, accompanied by the 
Contractor's representative, shall make a thorough inspection by appropriate methods of the 
entire installation.  Any indication of defects in material or workmanship or obstruction in the 
pipe due to the Contractor's negligence shall be corrected by the Contractor without additional 
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compensation and in a manner as directed by the Engineer. 
 
 
① GENERAL:  There are five (5) different conditions for backfill of proposed pipe.  The plans 

indicate which condition shall prevail in each section or block of the "pipe route".  If the plans 
do not indicate a backfill condition, Condition "A" shall prevail.  

 
Please refer to the appendix for Utility Trench Backfill Methods. 
    

 
D-102.15 WATER JETTING:   Only in “Condition C” above, and for pipe diameters of 12” or 
less, and in trenches 8’ or less, and only when authority is obtained in writing from the City 
Engineer, backfill may be compacted with water by use of the jetting method.   W hen using the 
jetting method, backfill above the pipe zone shall be placed in lifts not to exceed 5 feet.  Water 
jetting shall be delivered under sufficient volume and pressure through an approved jetting hose and 
pipe nozzle.  The jetting hose shall have a minimum inside dimension of two inches (2").   The 
jetting hose shall be connected to an approved minimum two inches (2") water pump capable of 
delivering water at the volume and pressure as required by the Engineer.   The pipe nozzle shall be of 
sufficient length to introduce the water at a depth of not less than one foot (1') above the preceding 
lift.   Points of trench jetting shall be staggered along the length of the trench and spaced at not more 
than three feet (3') on centers.   Each five feet (5') lift shall be jetted initially at a depth of not more 
than one foot (1') above the preceding lift.   Sufficient water shall be introduced into the secondary 
backfill to cause complete subsidence of the backfill and develop free standing water at the surface 
of each lift.   After the final lift has been jetted as approved, twelve (12) hours shall be allowed for 
the reduction of the materials moisture content.   When the backfill moisture content is acceptable for 
mechanical or pneumatic compaction, the surface shall be compacted to the satisfaction of the 
Engineer.   The surface of the final lift of trenches subject to traffic shall be compacted by ditch 
tamping equipment.   
 
D-102.16 SITE RESTORATION: The Contractor shall remove and dispose in an acceptable 
manner of all excess construction material, trash, debris, excess spoil material, etc., from the 
construction site.   All pavement, fences, drainage structures, drainage ditches, and etc., shall be 
replaced to a condition as good as, or better than, the original structure as existed.   The site shall be 
graded to a smooth well drained condition.   
 
D-102.17 EXISTING GROUND WATER CONDITIONS:  Where ground water conditions exist, 
the following shall apply inclusive of crushed stone or gravel backfilling. No pipe shall be laid in 
trench containing water. There will be no separate payment for trench dewatering or the materials, 
equipment, or labor required to reestablish wet trenches to the conditions and specifications required 
herein. Non-Storm Water Discharge Permit will need to be obtained from the Environmental 
Services Department. 
 
D-102.18 DISPOSAL OF EXCAVATED MATERIALS:  Excavated materials, so far as needed 
and of a suitable and acceptable character, shall be piled adjacent to the excavations to be used as 
backfill as required.  All excavated material that is unsuitable for backfilling purposes or which is in 
excess of the amount required or needed to satisfactorily complete the backfill, shall be disposed of 
daily. The character and suitability of all backfill material shall meet the approval of the Engineer.  
Desirable top soil, or sod, etc., shall be carefully piled separately from the other excavated material 
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so that it can be placed in this original position when required.  Excavated material shall be handled 
at all times in such manner as to cause a minimum of inconvenience to public travel and to permit 
safe and convenient access to private and public properties adjacent to or along the line of the work.  
In parkways and easements, where it is necessary to deposit excavated materials on lawns during the 
progress of the work, care shall be taken to prevent damage to such lawns.  Where damage is done to 
such lawns all expense of replacing the lawn shall be borne by the Contractor. 
 
D-102.19 REMOVAL AND REPLACEMENT OF SOD, SHRUBBERY, PLANTS, ETC.:  
Where it is necessary to remove the sod, shrubbery, plants, etc., in order to make any excavation for 
this work, such areas as are backfilled shall have the same sod, shrubbery, plants, etc. replaced in 
good condition or if necessary to furnish new sod, shrubbery, or plants of the same kind and in good 
condition, same shall be furnished by the Contractor at his expense. 
 
The sod, where removal is deemed necessary, shall be removed in squares cut out with a sharp spade 
or other satisfactory tool; the square shall be of such sizes that they may be conveniently handles 
without breaking.  Such sod shall be removed in layers of not less than four inches (4") depth and 
shall be stored and given proper attention to protect sod from drying out, pending the time of 
replacement. 
 
If trees and plants shall be removed, this work shall be done in the approved manner as to require 
protection of roots, branches, etc.; when backfilling is completed the trees and plants shall be 
replaced in their original position or as near such position as possible. 
 
If irrigation system has to be removed and replaced, refer to Section 806. 
 
D-102.20 PROTECTION OF TREES, PLANTS, SHRUBBERY, ETC.:  In developed areas 
where trees, plants, shrubbery, etc., are adjacent to the line of work, the Contractor shall protect such 
trees, plants, or shrubbery by wooden boxes, frames, or guards of sufficient strength to prevent any 
injury from machinery, trucks, or workmen during the prosecution of the work. 
 
D-102.21 Payment. No pay item will be included in the proposal nor direct payment made for 
excavation and backfill. The cost for placing the material shall be included in the unit price bid for 
the specific work function.  
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SECTION 104 

PVC WATER PIPE 
D-104.01 GENERAL 
 
1. Description 

This work shall consists of the construction, complete in place of PVC Water Pipe as specified 
herein, and in conformity with the lines, grades, dimensions, materials, and design shown on the 
plans. 

 
D-104.02 PRODUCTS 
 
1. Polyvinyl Chloride Water Pipe 
 
A. GENERAL 

All polyvinyl chloride (PVC) water pipe shall of the rigid (UNPLASTICIZED) type and must 
bear the National Sanitation Foundation seal of approval for potable water pipe.  Each joint of 
pipe shall consist of single continuous extrusion; bells or other components attached by solvent 
welding are not acceptable. Pipe shall be pressure rated at 305 psi (DR 14, C-900) as indicated. 
 
Pipe shall have push-on, rubber joints of the bell and spigot type with thickened general bells 
with rubber gasket joints.  The wall thickness of each pipe bell and joint coupling must be 
greater than the standard pipe barrel thickness.  Clearance must be provided in every gasket 
joint for both lateral pipe deflection and for linear expansion and contraction.  Concrete thrust 
blocking shall be placed behind bends and tees.  Concrete support cradles or blocking shall be 
required for support of all fire hydrants, valves and AWWA C110 fittings; such support shall be 
provided for AWWA C153 fittings when required by the Engineer. 
 
Pipe installed in any project must be manufactured within last twelve (12) months. 

 
B. APPLICABLE SPECIFICATIONS 

Except as modified or supplemented herein, PVC pipe shall meet the following standards: 
 
-DR 14, C-900, Class 305 PVC Pipe to be used for installation of water mains 8” to 12” not 
deeper than 16 feet unless specifically identified in the plans. The use of 6” diameter is allowed 
for the Fire Hydrant assembly and other stubouts. All installation methods, testing procedures 
and backfilling requirements must be followed as per these specifications.  
 
-Fittings used with PVC Pressure pipe shall be AWWA C-110 or AWWA C-153 compact     
ductile iron mechanical joint fittings manufactured in USA with 316 stainless steel bots, rods 
and nuts 
. 
-DR 21 for PVC Pressure Pipe, in 2 and 3 inches nominal size, 
 
-DR 18, C905, Class 235, for water mains 16 to 24 inches nominal size. Any pipe greater than 
24” requires a separate specification submittal. 
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Standard sizes, dimensions and tolerances shall be as follows: 
 

 
Nominal Size 
(inches) 

 
Outside Avg. 
(inches) 

 
Diameter 
Tolerance (inches) 

 
Wall Min. 
(inches) 

 
Thickness 
Tolerance (inches) 

 
6 

 
6.900 

 
+0.011 

 
0.493 

 
+0.046 

 
8 

 
9.050 

 
+0.015 

 
0.646 

 
+0.060 

 
12 

 
13.200 +0.015  

0.943 
 
+0.088 

 
All pipe 2" and larger must be approved Underwriter's Laboratories for use in buried water supply 
and fire protection systems. 
 
Concrete steel cylinder pipe: Requires a separate submittal for review and approval by the Utilities 
Director 
 
C. MATERIAL REQUIREMENTS 

All pipe and fittings shall be made from clean, virgin, NSF approved, Class 12454B PVC free 
of defects.  Clean reworked materials generated from the manufacturer's own production may be 
used within the current limits of the referenced AWWA C-900 or C-905. 

 
D. MARKING  

Permanent marking on each joint piece shall include the following at intervals of not more that 
5 feet: 

-Nominal pipe size and OD base (e.g., 4 CIPS) 
-The type of plastic material (e.g., PVC 12454B) 
-The Standard Dimension Ration and the pressure rating in psi for water at 73 F (e.g.,   DR 
14, 200 psi). 

-The AWWA designation with which the pipe complies (e.g., AWWA C-900).   
-The manufacturer's name or code and the National Sanitation Foundation (NSF)    mark. 
-Install the marking facing up. 

 
E.  TRACER TAPE 

For all non-metallic pipe 8" and larger, directly above centerline of the pipe and approximately 
18" below finished grade, shall be placed Conductive Tracer Detection Tape.  The tape shall be 
encased in a protective, inert, plastic jacket and color coded in accordance with APWA Uniform 
Code. 

 
D-104.03 EXECUTION 
 

1. Excavation 
 

Trench all shall be straight. The minimum with of trench excavation shall not be less than the 
internal diameter of the pipe plus twelve (12") inches.  The pipe shall have a minimum cover 
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of 36" unless shown otherwise on the plans. 
 
 2. Embedment Using Gravel or Granular Material 

 
Where rock shale or boulders are encountered in the trench, the same shall be removed to a 
depth of 6" below the grade line and the trench shall be refilled with sand, gravel, or up to the 
original grade and tamped into place. Where ground water is found, replace the backfill 
material with gravel or granular material as shown on the construction plans, otherwise, at 
least the bedding and primary backfill shall be replaced with gravel or granular material. 

 
3. Pipe Laying 

 
Pipe shall not be laid where the sub-grade is in a condition unsatisfactory to the Engineer.  If 
sub-grade is soft, spongy, or disintegrated, the material shall be removed until a firm, stable 
and uniform bearing is reached and the sub-grade brought back to grade with suitable 
materials thoroughly compacted in place.  Embedment for the pipe or the pipe itself will 
NOT be laid in water. 

 
Where pipe is installed beneath railroad tracks, construction clearance to cross under railroad 
trackage shall be obtained by Contractor or facility owner from proper railroad authorities.  
Any expense of bracing or support to tracks during excavation operation beneath trackage 
shall be considered part of the contractor. 

 
Where pipe shall be installed beneath State Highways, construction clearance and other 
requirements to cross under State Highways shall be obtained from State Highway District 
Engineer by facility owner. 

 
Proper traffic control devices as per TMUTCD shall be placed and maintained to assure 
maximum traffic and pedestrian safety, or as directed by Local, Railroad, State Highway 
authorities or other governing agencies. 

 
Owner will obtain all permits for construction, and will make a formal application  for the  
right to cross canals, railroads, highways, pipe lines etc., Contractor must cooperate fully with 
all agencies involved while construction in areas controlled by such agencies. 

 
Before pipe is laid, all dirt shall be removed from inside; and all lumps, blisters, excess coal 
tar, dirt, oil, and grease removed from both inside and outside of pipe. 

 
After pipe is laid, care shall be taken to avoid entrance of dirt, water or small animals by use 
of tight bulk heads in all openings. 

 
 Contractor shall not leave more than 600 linear feet of open trench.  

 
4. Service Saddles 

 
Service saddles shall be of the un-hinged type on PVC Class 900 pipe (size 6" to 12"). The 
saddle body and bottom is to be of 85-5-5-5 solid brass or as per the latest regulations, 
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material as per ASTM B-62, single width with a minimum of two (2) silicone bronze bolts 
and a cc-thread. 

 
Bronze saddles with bronze bolts must meet the latest revision of AWWA specifications for 
saddles to be used on Class 900 PVC pipes. 

 
 -Saddles 6" to 12" are to be Jones J-996, or approved equal. 
 -Saddles 14" to 16" are to be Jones J-979, or approved equal 
 

On January 4, 2014 the water pipe, fittings and fixtures must comply with the S.3874 
Reduction of Lead in Drinking Water Act SEC.2 (d) (1) (A) not containing more than 0.2 
percent lead when used with respect to solder and flux and (B) not more than a weighted 
average of 0.25 percent lead when used with respect to the wetted surfaces of pipes, pipe 
fittings, plumbing fittings, and fixtures. 

 
For tapping sleeve valves Stainless Steel Saddle including body , bolts and nuts shall be Type 
316 as per ASTM A240M (to meet or exceed). 

 
These specifications are not intended to eliminate any material or equipment of equal quality 
and purpose of that specified, but instead designed to set standards.  If the contractor wishes 
to use equal material or equipment, he shall submit a sample and/or written proof of quality 
that substitute is of equal or better quality to Engineer and Water Utilities Engineer and shall 
function as these plans and specifications intend. 

 
5. Pipe Joints 

 
 Manufacturer's recommendations shall be followed.   

 
 

6. Pipe Restraints 
 
• Mechanical joints: Refer to Section 132 
• Concrete Thrust Blocks 

Thrust blocks shall be made of concrete and shall only be used where specifically call for in 
the plans or otherwise indicated by the engineer or inspection, in addition to restraints when 
the pipe line changes direction, as at tees and bends; changes size, as at reducers (also some 
crosses and tees); stops, as at dead end; or is expected to develop thrust at valves.  The 
dimensions of the thrust block shall be as per concrete mix used should be of a minimum 
strength of 2500 psi or as specified by Engineer, dimensions should be. 

  
 

The size and type of thrust block depends on pressure, pipe size, kind of soil, and the type 
of fitting.  View Concrete thrust block details Drawing No. 104. 

 Thrust based on 150 psi water pressure.  Area based on 2,000 psf soil bearing 
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7. Storage  
Storage of PVC shall be in the shade or shall be covered with a suitable cover.  PVC pipe shall 
not be exposed to the sun longer than 24 hours while being laid. 

 
8. Hydrostatic Tests 

All pipe lines constructed under this contract before being accepted shall be tested with a 
hydraulic test according to Section 116"Hydrostatic Tests for Pressure Mains". 

 
The cost of testing and finding leaks and repairing the same and re-testing, if necessary, shall be 
at the expense of the Contractor.  The water required to fill the lines shall be furnished by the 
Contractor. 

 
 
9. Line Disinfection 

The completed water line shall be disinfected according to Section 118"Disinfection of Potable 
Water Mains". 

 
The chlorinated water shall then be discharged from the water line and replaced with fresh 
potable water. 

 
The Contractor will furnish all labor materials and equipment necessary to complete the proper 
disinfection of the line and the cost of this operation shall be included in the bid price for 
installation of the distribution system. 

 
10. Measurement 

PVC pipe will be measured for payment in linear feet along the center line of the trench.  No 

 
Pipe 
Size 

 
Thrust 
(PSF) 

 
Min. 
Reqd. 
Area 
(S.F.) 

 
Thrust 
(PSF) 

 
Min. 
Reqd. 
Area 
(S.F.) 

 
Thrust 
(PSF) 

 
Min. 
Reqd. 
Area 
(S.F.) 

 
Thrust 
(PSF) 

 
Min. 
Reqd. 
Area 
(S.F.) 

 
6" 

 
5700 

 
3 

 
8055 

 
4 

 
4365 

 
2 

 
2205 

 
1 

 
8" 

 
9870 

 
5 

 
13950 

 
7 

 
7560 

 
4 

 
3825 

 
2 

 
10" 

 
16125 

 
8 

 
22800 

 
12 

 
12360 

 
6 

 
6255 

 
3 

 
12" 

 
22965 

 
12 

 
32460 

 
16 

 
17580 

 
9 

 
8910 

 
5 

 
14" 

 
31155 

 
16 

 
44040 

 
22 

 
23865 

 
12 

 
12090 

 
6 

 
16" 

 
40320 

 
20 

 
57015 

 
29 

 
30885 

 
16 

 
15645 

 
8 

  
TEE 

 
90 BEND 

 
45 BEND 

 
22 1/2 BEND 
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deduction will be made for valves and fittings. 
 
11. Payment 

PVC pipe will be paid for at the unit price per linear foot, complete in place, as provided in the 
proposal and contract.  The contract price per linear foot shall be the total compensation for the 
furnishing of all labor, materials, tools, equipment, and incidentals necessary to complete work, 
including excavation, granular embedment material, backfill, and disposal of surplus materials, 
in accordance with the plans and these specifications. 
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SECTION 106 
DUCTILE IRON PIPE 

 
GENERAL 

 
D-106.01 DESCRIPTION:   
 
1. Scope:  This section describes the manufacture, construction, and installation of ductile iron 
 pipe and fittings. 
 
D-106.02 QUALITY ASSURANCE:  Reference Standards: 
 
         a. AWWA - C105, C110, C111, C115, C151, C153, C600, C651. 
         b. ASTM - C33, C150 
 
D-106.03 SUBMITTALS: 
 
1. Submit manufacturer's data on pipe furnished, indicating compliance with the Specifications 

regarding dimensions, thickness, weights, and materials.  W here flanged pipe is called for, 
submit complete piping layout indicating the length of each flanged joint to be furnished. 

 
PRODUCTS 
 
D-106.04 DUCTILE IRON PIPE AND FITTINGS: 
 
1. GENERAL: 

a.   Ductile iron pressure pipe six inches (6") in diameter and larger shall conform to the 
current American National Standard Specifications for Ductile Iron Pipe, 
Centrifugally Cast in Metal Molds or Sand-Lined Molds, for Water or Other Liquids, 
AWWA C151 (A 21.51). The interior of the pipe shall be cement-mortar lining in 
accordance with the latest edition of ANSI/AWWA C104 Standard. All pipe shall be 
AWWA Class 150, or higher rated pipe. 

b. Ductile iron pipe less than six inches (6") in diameter shall be prohibited. 
 
2. DESIGN REQUIREMENTS: 

a. The ductile iron shall conform in all respects to the Current Specification for Ductile 
   Iron Castings, ASTM Designation A536. 

b. Thickness Class:  Ductile iron pipe shall be Class 52 minimum unless otherwise 
shown on the plans. 

 
 
3.  JOINTS: 

a. All ductile iron pressure pipes shall be furnished with one of the following types of 
   joints. Buried pipe shall be furnished with push-on or mechanical joint ends unless 
   otherwise noted.  Exposed pipe shall be flanged. 
 
          TYPE OF JOINT                 REFERENCE STANDARD 
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                Push-on Joint                       AWWA C111 
                Mechanical Joint                    AWWA C111 
                Flanged Ends                        AWWA C110 & 115 
 

b. All screwed flanges shall be ductile iron. 
c. Provide restrained joint inside encasement. 

 
4. COATING AND LINING:  All ductile iron pipe and all fittings shall be bituminous coated 

outside in accordance with AWWA Standards, and polyethylene wrapped as per D-106.10.   
 
5. UNDERWRITER'S APPROVAL:  Ductile iron pipe shall be approved by the Underwriter's 

Laboratory and shall be accepted by the State Fire Insurance Board for use in water distribution 
systems without penalty.  All pipes shall be new. 

 
6. BOLTS AND NUTS:  Bolts and nuts for pipe mechanical joints shall be Type 316 stainless steel. 

Flange bolts and nuts for above ground installation shall conform to Type 304 stainless steel.  
Flange bolts and nuts for below ground or in a vault or submerged installations shall be Type 316 
stainless steel. 

  
D-106.05   FLANGE GASKETS:  Flange gaskets shall be full faced and conform to Appendix A 
of AWWA C115. 
 
 
EXECUTION 
 
D-106.06  EXECUTION:  Lay all pipes in accordance with AWWA C600, except as modified 
herein. 
 
D-106.07  PIPE LAYING AND JOINTING:  
 

1. After the subgrade and embedment materials have been placed and the length of pipe has 
  been placed in the trench, center the spigot in the bell and apply the pipe joint lubricant  
  recommended by the pipe manufacturer.  Force the spigot "home" using cables or  
  excavating machinery.  Use timbers to protect the bell of the joint from damage during  
  jointing operation, especially when excavating machinery is used to force the pipe home. 
 

2. Lay the pipe in such a fashion that the full length of the barrel of the pipe is resting on the 
embedment.  Excavate bell holes so the bell of the pipe does not touch the bottom of the 
ditch.  Take precautions to prevent dirt and embedment materials from entering the joint 
space.  No blocking up of the pipe or joints will be permitted. 

 
D-106.08   CUTTING OF PIPE:  Saw cut pipe for closure pieces in a neat, workmanlike manner 
without damage to the pipe.  Make each cut square to the centerline of the pipe and bevel the outside 
edge of the pipe at the cut to the same configuration and dimensions as the factory applied spigot 
level. 
 



Ductile Iron Pipe                                                                                                                                     Page 3 of 3 
 

 
                                                                                                                   Division D - Technical Provisions 

 

D-106.9   PROTECTION OF PIPE:  At all times when pipe laying is not in progress, cover the 
open ends of the pipeline with a water tight cap to prevent water, debris, and animals from entering 
the pipe.  Remove all foreign matter or dirt from the pipe during laying operations.  Do not lay pipe 
in water or when trench conditions are unsuitable for such work. 
 
D-106.10   POLYETHYLENE TUBE PROTECTION:  All buried cast iron and ductile iron pipe 
and fitting shall be provided with polyethylene tube protection.  Install polyethylene tube according 
to AWWA C105.  Completely cover all fitting and connections with 8 mil (minimum) low density 
polyethylene film or 4 mil (minimum) cross laminated high-density polyethylene meeting 
ANSI/AWWA Specification C-105 current, with all edges and laps taped securely to provide a 
continuous and watertight wrap.  Repair all punctures of the polyethylene, including those caused in 
the placement of bedding aggregates, with duct tape to restore the continuous protective rap before 
backfilling. 

  
D-106.11 HYDROSTATIC TESTS: All pipe lines constructed under this contract before being 
accepted shall be tested with a h ydraulic test according to Section 116"Hydrostatic Tests for 
Pressure Mains". 
 
The cost of testing and finding leaks and repairing the same and re-testing, if necessary, shall be at 
the expense of the Contractor.  T he water required to fill the lines shall be furnished by the 
Contractor. 
 
D-106.12 LINE DISINFECTION: The completed water line shall be disinfected according to 
Section 118"Disinfection of Potable Water Mains". 
 
The chlorinated water shall then be discharged from the water line and replaced with fresh potable 
water. 
 
The Contractor will furnish all labor materials and equipment necessary to complete the proper 
disinfection of the line and the cost of this operation shall be included in the bid price for installation 
of the distribution system. 
 
D-106.13 MEASUREMENT: Ductile Iron pipe will be measured for payment in linear feet along 
the center line of the trench.  No deduction will be made for valves and fittings. 
 
D-106.14 PAYMENT:  Ductile Iron pipe will be paid for at the unit price per linear foot, complete 
in place, as provided in the proposal and contract.  The contract price per linear foot shall be the total 
compensation for the furnishing of all labor, materials, tools, equipment, and incidentals necessary to 
complete work, including excavation, granular embedment material, backfill, and disposal of surplus 
materials, in accordance with the plans and these specifications. 
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SECTION 108 
 

BUTTERFLY VALVE 
 

 
D-108.01 DESCRIPTION: This item shall govern the furnishing of all materials and 
doing all of the work required to install butterfly valves of the sizes called for in the plans 
and/or as directed by the Engineer. 
 
D-108.02 MATERIALS 
 

1. All butterfly valves shall be manufactured in accordance with the latest revision 
of AWWA C504 for Class 150B service and comply with the following details: 

 
• Valve Bodies shall be constructed of cast iron ASTM A-126 Class Band conform 

to AWWA C504 in terms of laying lengths and minimum body shell thickness. 
• Flanged valves shall be fully faced and drilled in accordance with ANSI Standard 

B16.1 Class 125.   
• All valves installed below grade shall be Mechanical Joints with joint restraints as 

per Section 132. 
• Valve Discs shall also be made from cast iron ASTM A-126 Class B (3"- 20"). 

Disc shall be furnished with 316 stainless steel seating edge to mate with the 
rubber seat on the body. . The disc shall be an on-center, lens-shaped design to 
afford minimal pressure drop and line turbulence. Disc shall be retained by Type 
316 stainless steel pin, extending through the full diameter of the shaft to 
withstand the specified line pressure up to valve rating and the torque required to 
operate the valve.  Disc stops located in the flow stream are not allowed. 

• On the 30” and larger disc designs, the disc must be of a flow-through design.  All 
surfaces shall be visually inspected and measurable to assure all structural 
members are at full disc strength.  Disc and shaft connection shall be made with 
stainless steel through pins. 

• Valve Seat shall be Buna N rubber located on the valve body. In sizes 20" and 
smaller, valves shall have bonded seats that meet test procedures outlined in 
ASTM 0-429 Method B. Valve seats shall be field adjustable around the full 360° 
circumference and replaceable without dismantling the actuator, disc or shaft and 
without removing the  valve from the line. 

• Valve Shafts shall conform to stainless steel Type 316. Shaft seals shall be 
standard self-adjusting, Chevron V-Type packing. Shaft seals shall be of a design 
allowing replacement without removing the valve shaft. 

• Valve Bearings shall be sleeve type that are corrosion resistant and self 
lubricating. Bearing load shall not exceed 1/51h of the compressive load strength 
of the material. 

• Valve Actuators shall be fully grease packed and have stops in the open/close 
position. The actuator shall have a mechanical stop which will withstand an input 
torque of 450 f t. Ibs. The traveling nut shall engage alignment grooves in the 
housing. 
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• The Valve Interior and Exterior Surfaces, except for seating, shall be coated in 
accordance with TT-C-494A and AWWA C550.  
Valve interior and exterior surfaces except for seating shall be a minimum of 8 
mils Ameron 370 or approved equal. 

 
2. CAST IRON VALVE BOXES: Stems of all buried valves shall be protected by 

valve box assemblies.  Valve box castings shall conform to ASTM A48, Class 30B.  
Testing shall be verified by the manufacturer. Valve box extension shall be as per 
manufacturer recommendations. Valve boxes shall be two piece, cast iron, screw type. 
The drop cover shall be lettered "WATER". A 24"x24”x6” thick minimum concrete 
collar around the valve box shall be provided. 
 
D-108.03 CONSTRUCTION METHODS 
 
SETTING VALVES: Valves shall be set in place as piping is being laid. A concrete or 
steel support shall be provided for each butterfly valve. Valves shall be set with stems 
vertical. Valve boxes shall be placed and adjusted so that the lids are slightly below 
finished grade and so that the base does not bear directly upon any part of the valve.  
 
PLASTIC WRAP AND S AND: The valve and fittings beneath shall be completely 
wrapped with 8 mil (minimum) low density polyethylene film or 4 mil (minimum) cross 
laminated high-density polyethylene meeting ANSI/AWWA Specification C-105 current, 
with all edges and laps taped securely to provide a continuous and watertight wrap.  
Repair all punctures of the polyethylene, including those caused in the placement of 
bedding aggregates, with duct tape to restore the continuous protective rap. Sand shall be 
used to a point 6" all around the valve. 
 
BACKFILLING: Backfill around valve and valve box shall be placed in accordance with 
the adjacent pipe backfill, as shown in the plans and specified separately herein. 
 
D-108.04 MEASUREMENT 
 
Butterfly Valves will be measured each complete assembly. 
 
D-108.05 PAYMENT 
 
Payment for "Butterfly Valves" will be paid for at the unit price bid per each, which price 
shall be full compensation for all labor, materials, equipment, including couplings, 
reaction blocking, joint restraint, valve box assembly, concrete collar, valve concrete or 
steel support, valve stem extensions, packing operator extensions, and other incidentals 
necessary to complete the installation and make the valve fully functional as intended. 
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SECTION 110 
WATER VALVES 

 
D 110.01 GENERAL 
 
1. Description 

This item to consist of valves furnished and installed as indicated.  Unless otherwise indicated, 
all valves 4" and larger shall be AWWA type valves suitable design and fully equipped for 
service buried in earth, without need for further modification and shall be wrapped with 8 mil 
polyethylene film with all edges and laps securely taped to provide continuous wrap.  Unless 
otherwise indicated, all valve stems shall be adjusted to situate the operating nut not less than 
30" but not more than 36" below the proposed ground or paving surface of the finished project. 

 
D 110.02 PRODUCTS 
 
1. Materials 

Contractor shall, as requested by the Utilities Director, submit descriptive information and 
evidence that materials and equipment Contractor proposes for incorporation into work is of the 
kind and quality that satisfies the specified functions and quality. 

 
1. Iron Body Gate Valves, 6" to 12" shall comply with AWWA C509, resilient wedge gate 

valve.  
2. Iron Body Gate Valves larger than 12", including Tapping Valve, shall conform to 

AWWA C515. 
3. Stainless Steel Type 316 Tapping Sleeve:  

a. Mechanical Joint end outlet and neck conforming to type 316 Stainless steel. The 
valve inlet flange shall have a machined projection or raised face complying with 
MSS SP-60 for accurate alignment to the mating recess in the tapping sleeve 
flange. Seat rings and body casting shall be over-sized as required to 
accommodate full size cutters; the outlet end shall be constructed and drilled to 
allow the drilling machine adapter to be attached directly to the valve. 

b. Test plug ¾” NPT shall be stainless steel type 316 
c. Body, bolts, nuts shall be stainless steel type 316, nuts coated to prevent galling. 
d. SBR Body gasket to be full circumferential with hydro mechanical outlet seal, 

bridge plate to be stainless steel type 316. 
4.   Samples, Inspection and Testing Requirements. 

All tests and inspections called for by the applicable standards shall be performed by the 
manufacturer. Upon request, results of these tests shall be made available to the City. 

5. Other Requirements: 
Each submittal shall be accompanied by: 

-Complete data covering the operator, including type and size, model number, etc., 
the manufacturer's name and address of his nearest service facility, the numbers of 
turns to fully open and close the valve, detailed instruction for calibrating the limit 
stops for open and closed positions and any other information which may be 
necessary to operate and maintain the operator. 
- Complete dimensional data and installation instructions for the valve assembly 
as it is to be installed, including the operator. 
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 - Complete replacement parts lists and drawings, identifying every part from both the 
valve and operator. 

 
2.  Valves 

1. a. Stem Seals: All valves shall be approved O-ring type stem seals. At least two O-rings shall be 
in contact with the valve stem where it penetrates the valve body. All Valves must open 
counter clock and close clock wise. 

b.  Operation: All valves shall be approved O-ring type stem seals. At least two O-rings shall be 
in contact with the valve stem where it penetrates the valve body. 

c. Gearing: Valves shall gear and, when necessary for proper bury depth and cover, shall be 
horizontal bevel-geared type enclosed in a lubricated gear case. 

d. Bypass: Unless otherwise indicated, 16" and larger gate valve shall be equipped with a by 
pass of the non-rising stem type which meets the same AWWA standard required for the 
main valve. 

e. Valve Ends: Valve ends shall be push-on, flanged or mechanical joint, as indicted or 
approved. 

f.  Gear Case: All geared valves shall have enclosed gear cases of the extended type, attached to 
the valve bonnet in a manner that makes it possible to replace the stem seal without 
disassembly and without disturbing the gears, bearing or gear lubricant.  Gear cases shall be 
designed and fabricated with an opening to atmosphere so that water leakage past the stem 
seal does not enter the gear case. 

g.  Valve Body: Valves in 16" and larger sizes installed in the horizontal position shall have 
bronze rollers, tracks, scrapers, etc. 

h.  Bolts: The valves shall have bolts and nuts for the stuffing box and bonnet with the 
following compositions: type 316 stainless steel, nuts coated to prevent galling 

i.  Stem: The valve stem shall be made of bronze ASTM B-132 alloy C67600 bar stock material. 
The stem shall have at least one "anti-friction" thrust washer above and below the stem collar 
to reduce operating torque. Valves with cast stems or two piece stem collars are not 
acceptable. 

j.   Body thickness: The valve body, bonnet, stuffing box, and disc shall be composed of ASTM 
A-126 Class B grey iron or ASTM A395. The body and bonnet shall also adhere to the 
minimum wall thickness as set forth in Table 2, section 4.3.1 of AWWA C509.  

k.  Resilient wedge: The valve disc and guide lugs must be fully encapsulated in SBR ASTM 
D2000 rubber material.  Guide caps of an acetal bearing material shall be placed over solid 
guide lugs to prevent abrasion and to reduce the operating torque. 

l.  Coatings: The valves shall have all internal and external ferrous surfaces coated with a fusion 
bonded thermosetting powder epoxy coating of 10 mils nominal thickness. The coating shall 
conform to AWWA C550. 

m. The valve type shall be NRS (non-rising stem) or OS&Y (outside screw & yoke) as specified 
n.  The valve shall have an arrow cast on the operating nut or hand wheel showing opening 
     direction. The direction of opening shall be as specified. 
o.  The NRS valves shall be provided with a 2” square operating nut and OS&Y valves shall be 

provided with a hand wheel. The bolt that attaches the operating nut to the stem shall be 
recessed into the operating nut so as not to interfere with valve wrench operation. 

m. Warranty: The valves shall be warranted by the manufacturer against defects in materials 
or workmanship for a period of ten (10) years from the date of manufacture. The 
manufacturing facility for the valves must have current ISO certification. 
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D 110.03 EXECUTION 
 
1. Construction Methods 
 
1. Setting Valves 

Unless otherwise indicated, main valves, blow-off valves and piping shall be set and jointed 
in the manner described for cleaning, laying, and jointing pipe. 
 
Unless otherwise indicated, valves shall be set at the locations shown on the drawings as piping 
is being laid and such that their location does not conflict with other appurtenances such as curb 
ramps. A concrete or steel support shall be provided for each valve Valves shall be installed so 
the tops of operating stems will be at the proper elevation required for the piping at the location 
indicated above but not exceeding 5ft. in depth.  Valve boxes and valve stem casings shall be 
firmly supported and maintained, centered and aligned plum over the valve or operating stem, 
with the top of the box or casing installed flush with the finished ground or pavement in existing 
streets, and installed with the top of the box or casing approximately 6" below the standard 
street subgrade in streets which are excavated for paving construction or where such excavation 
is scheduled or elsewhere as directed by the Engineer.  

 
2. Protective Covering 

Unless otherwise indicated, all flanges, nuts, bolts, threaded outlets and all other steel component 
shall be coal tar coated and shall be wrapped with standard 8 mil (minimum) low density 
polyethylene film or 4 mil (minimum) cross laminated high-density polyethylene meeting 
ANSI/AWWA Specification C-105 current, with all edges and laps taped securely to provide a 
continuous and watertight wrap.  Repair all punctures of the polyethylene, including those caused 
in the placement of bedding aggregates, with duct tape to restore the continuous protective rap 
before backfilling. 

 
3. Valve Box, Casing and Cover. 

Stems of all buried valves shall be protected by valve box assemblies.  Valve box castings shall 
conform to ASTM A48, Class 30B.  Testing shall be verified by the manufacturer. Valve box 
extension shall be as per manufacturer recommendations. Valve boxes shall be two piece, cast 
iron, screw type. The drop cover shall be lettered "WATER". A 24"x24”x6” thick minimum 
concrete collar around the valve box shall be provided. 

  
 
D 110.04 MEASUREMENT 
All types of valves will be measured per each complete assembly. 
 
D 110.05 PAYMENT 
Payment shall be full compensation in accordance with the pay item seen in the bid, for 
excavation, furnishing, hauling and placing valves and barrel extensions including all incidental 
and subsidiary material and work; preparing, shaping, dewatering, shoring of trenches, bedding, 
placing, adjusting to grade, couplings, sleeves, concrete support, joint restraints, valve stem 
extenders, concrete collars complete in place, and compacting backfill materials and for all other 
incidentals necessary to complete the installation, as indicated, complete in place. 
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SECTION 112 
FIRE HYDRANTS 

 
D-112.01 TYPE OF HYDRANT All fire hydrants shall be Dry Barrel, Traffic Model (break away), 
Post Type having Compression Type Main Valves (5 1/4" opening), closing with line pressure.  
Hydrants shall be cast-iron, fully bronze mounted, working pressure of 200 psi, test pressure of 400 
psi, anything buried below the buried line shall be 316 stainless steel bolts and nuts, anything above 
may be 304 stainless steel bolts and nuts, all nuts coated to prevent galling and shall conform and be 
in accordance with the latest specifications and revisions of American Water Works Association 
(AWWA) Standard C-502 for Fire Hydrants for ordinary water works service, except for 
supplementary requirements contained herein. 
 
D-112.02 DESIGN OF HYDRANT Hydrants shall be Mueller Company A423 Super Centurion 
with safety crash flange or approved equal. 
 
D-112.03 FUNCTIONAL REQUIREMENTS Design Working Pressure shall be 200 psi (test 
pressure 400 psi). All parts shall conform to the required dimensions and shall be free from defects 
that could prevent proper functioning of the hydrant.   All castings shall be clean and sound without 
defects that will weaken their structure or impair their service.  
 
Inlet shall be side connection hub end for mechanical joint (ANSI A21.11 - current). Shoe shall be 
rigidly designed to prevent breakage, with harnessing lugs for joint restraint. 
 
Lower Barrel shall be rigid to assure above ground break at traffic feature.  Bury length of hydrant 
shall be 3 1/2 feet hydrant lead pipe may be elbowed up from main using restrained joints; flanged 
joints in lead pipes are not allowed.  Flange type connections between hydrant shoe, barrel sections 
and bonnet shall have minimum 6- Stainless Steel Type 316 bolts and nuts for the underground 
fittings and Stainless Steel Type 304 for the above ground connections, all nuts coated to prevent 
galling. 
 
Hydrant Main Valve shall be 5 1/4 inch I.D.  Valve stem design shall meet requirements of AWWA 
C502, with operating nut turning clockwise to close.  Operating nut shall be pentagonal - 1 1/2 inch 
(point to flat) at base, and 1 7/16" at top - 1 inch minimum height.  Seat ring shall be bronze (bronze 
to bronze threading), and shall be removable with light weight stem wrench.  Valve mechanisms 
shall be flushed with each operation of valve; there shall be a minimum of two (2) drain ports. 
 
Traffic feature shall have replaceable break-away Stainless Steel stem coupling-held to stem by 
readily removable type 304 stainless steel fastenings.  Break-away flange or frangible lugs shall be 
designed to assure above ground break.  Break-away or frangible bolts will not be acceptable. 
 
Outlet nozzles shall be located approximately 18" above ground.  Each hydrant shall have two (2) 2 
1/2 inch nozzles 180 degrees apart with National (American) Standard Fire Hose Coupling Screw 
Thread NFPA 1963 and one (1) 4 1/2 inch pumper nozzle with national standard thread.  Nozzles 
shall be threaded or cam-locked, O-ring sealed, and shall have type 304 stainless steel locking 
devices.  Nozzle caps (without chains) and cap gaskets shall be furnished on the hydrant.  The cap 
nut shall have he same configuration as the operating nut. 
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Hydrant shall have Dry-Top Construction, factory lubricated oil or grease with the lubricant plug 
readily accessible. 
 
Hydrant shall have double O-ring seals in a bronze stem sheath housing to assure separation of 
lubricant for water and shall have a weather seal, to provide complete weather protection. 

 
D-112.04 VALVE FACING The main valve of the hydrant shall be SBR Rubber with a 90 
Durometer hardness.  The hydrant shall be equipped with a travel stop device located in the top of 
the hydrant which terminates the downward travel of the main rod.  Travel stop devices in the form 
of a stop in the elbow of the hydrant which could allow the main rod to be put into compression if 
the hydrant is "over opened" will not be permitted. 
 
D-112.05 LOWER BARREL SECTION The lower barrel section shall be made to conform with 
the section thickness requirements of AWWA Specification C-502-1973, or the latest revision 
thereof, and can be furnished in Gray Iron or Ductile Iron.  Screwed on flanges are not acceptable. 
 
D-112.06 HYDRANT ADJUSTMENT The hydrant must be capable of accommodating an 
extension piece at the ground line without shutting down the hydrant or excavating. No more than 
two (2) fire hydrant extensions will be permitted. 
 
D-112.07 OPERATING NUT Hydrant operating nut and cap nuts shall be pentagonal shape 1 1/2" 
point to flat NST unless otherwise specified.  The operating nut shall be a combination weather 
shield and functional operating device that will protect all operating parts from excessive moisture 
intrusion by means of an "O" ring seal. 
 
D-112.08 BREAK-AWAY STEMS Break-away stem coupling shall be of stainless steel; its 
retaining pins, bolts, nuts, etc., of type 316 stainless steel, nuts shall be coated to prevent galling. 

 
D-112.09 SETTING FIRE HYDRANTS.Fire hydrants shall be located in a manner to provide 
accessibility and in such a manner that the possibility of damage from vehicles or conflict with 
pedestrian travel will be minimized.  Unless otherwise directed, the setting of any hydrant shall 
conform to the construction drawings. 
 
All hydrants shall stand plumb; those near curbs shall have the 4 1/2" nozzle facing the curb and 
perpendicular to it. The hydrant bury mark shall be located at ground or other finish grade; nozzles of 
all new hydrants shall be approximately 18" above grade.  Lower barrel length shall not exceed 5 
feet.  No more than two (2) fire hydrant extensions will be permitted unless approved by the Utilities 
Engineer.  Each hydrant assembly shall be connected to the water main by an anchor tee fully 
restrained, 6" ductile iron or PVC pipe fully restrained; a restrained 6" gate valve as per Section 110 
shall be installed in the line for individual shutoff of each new hydrant. 
 
The bonnet of the Fire hydrants on mains under construction shall be painted white.  When the mains 
are accepted and placed in service this hydrant shall be repainted to original color. 
 
D-112.10 SUPPLEMENTAL DETAILS 
 
 A.  HYDRANT OUTLET:  Each hydrant shall have two (2) 2 1/2" hose nozzles and one (1) 4 1/2" 
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pumper with National Standard Threads. 
 
B.  DIRECTION OF OPENING:  Hydrant shall open by turning to the left (counterclockwise) and 
shall close by turning to the right (clockwise). 
 
C. DRAIN OPENING:  Each hydrant shall have two (2) external drain ports.  D rain valve 
mechanisms that include springs or rods are not acceptable. 
 
D. PAINT: The exterior surface of the hydrant shall be coated with a coating that shall meet or 
exceed the requirements of Federal Specification TT-C-494b. A second coat of water based or oil 
based enamel paint red in color will then be applied from the top of the hydrant to a point 18 to 
20 inches below the center line of the pumper nozzle or down to the traffic safety flange 
connection at the ground line.  
 
All interior surfaces, machined surfaces, such as the threaded portion of the stem or stem nut, which 
must fit closely with the adjacent parts, shall be coated with a coating that shall meet or exceed 
Federal Specification TT-C-494b. Stem surfaces contained within a lubricant reservoir and not in 
contact with potable water may be free of coating.  
 
The interior and exterior of the hydrant shoe shall be coated with a fusion-bonded epoxy having a 
nominal dry film thickness of 8 mils, conforming to ANSI/AWWA C550-01, and certified to NSF 
61.  
 
E.  IDENTIFICATION TAG: A brass identification tag shall be provided to each hydrant that is 
connected to a water main of 16” diameter or bigger. The tag shall be bolted down at the bonnet and 
the diameter of the main line shall be engraved. 
 
 
F. FH MARKERS: Raised blue pavement markers shall be provided on public and private streets 
to indicate the locations of the fire hydrants. These markers shall be placed just off center to the 
side the fire hydrant is located. 

 
D-112.11 MEASUREMENT Fire hydrants will be measured per each complete assembly. 
 
D-112.12 PAYMENT Fire hydrants installation shall be paid for at the unit price bid per each, 
including fittings between the main line and the fire hydrant, anchor tee, gate valve, joint restraints, 
piping, brass identification tag, polyethylene wrapping, setting, adjusting to grade, and other 
appurtenances necessary for proper operation. 
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SECTION 114 
BLOW-OFF HYDRANT 

 
 
 

D-114.01 DESCRIPTION Dead Ends shall be avoided at all times by looping the lines.  
If this is not possible provide a Blow-off Hydrant (not exceeding 300 ft.).  Where stub-
outs are placed and/or dead ends not exceeding 30 feet in length a standard plug shall be 
inserted into the bells of pipes, tees or crosses and spigot ends shall be capped. 

 
 
D-114.02 DESIGN OF HYDRANT  The hydrant shall be # 78  Mainguard hydrant 
manufactured by John C. Kupferle Foundry Company or approved equal. Hydrant shall 
be lockable and with traffic breakaway. Detail No. 
 
 
D-114.03 FUNCTIONAL REQUIREMENTS   
 
Hydrant shall be post type with 2” FTP inlet and 2-1/2’ NST nozzle. All operating parts 
of the hydrant can be serviced or replaced without digging up or  disturbing the supply 
line connection.  
  
Hydrant shall be manually operated by using a wrench on the top screw or operating nut. 
Hydrant shall be opened by turning the top screw to the left or counterclockwise at least 6 
turns but no more than 7 turns. Hydrant shall be closed by turning the top screw to the 
right or clockwise. Hydrant closes against the pressure. Handle should never be forced 
one way or the other.  
 
The hydrant shall be self-draining, non-freezing type. When the hydrant is turned off, the 
inlet valve is closed, and the drain ports are opened, allowing the water in the hydrant to 
drain out. 
 
 
D-114.04 MEASUREMENT   
Hydrant will be measured per each complete assembly. 
 
 
D-114.05 PAYMENT   
Hydrant installation shall be paid for at the unit price bid per each, including fittings 
between the main line and the hydrant, setting, adjusting to grade, and other 
appurtenances necessary for proper operation; but shall not include pipe and valve 
between the main line and  hydrant. 
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SECTION 116 
HYDROSTATIC TESTS FOR PRESSURE MAINS 

 
D-116.01 GENERAL 
 
1. Summary 
 

A.  Measurement and Payment  
1. Separate payment will not be made for hydrostatic testing of water mains.  Include 

costs for testing, repair of defects, and retesting required in this section in 
appropriate unit prices bid for water line construction. 

 
2. The costs associated with purchase of water to fill proposed lies for flushing, 

disinfecting, chlorination, dechlorination, and hydrostatic testing shall be paid by 
the Contractor.  Said costs shall be subsidiary to the unit price bid for construction 
of appropriate size of water line. 

 
2. Quality Assurance 

A.  Contractor shall perform hydrostatic tests on water lines in accordance to AWWA 
C600-93 and these specifications. Hydrostatic test must be performed in the presence of 
the City of Laredo Utilities Inspector. 

 
3. Submittals 

A. Submit in accordance with the Standard General Conditions and Supplementary 
Conditions. 

B.  Copies of all testing results shall be submitted to the Engineer prior to acceptance of 
piping system. 

 
D-116.02 PRODUCTS 
 
1. Water 

A.  Water used to fill proposed lines, for flushing, for disinfection, and testing of lines shall 
be potable water from the City of Laredo.  Contractor shall coordinate and contract with 
the City for a temporary construction meter to be located off an existing fire hydrant, if 
available; otherwise a temporary fire hydrant shall be furnished by the Contractor. 

 
D-116.03 EXECUTION 
 
1. General 

A.  Conduct pressure and leakage tests in accordance with Section 3 of AWWA C600 of 
these specifications.  Contractor must notify City of Laredo Utilities Engineer 48 hours 
prior to pressure and leakage testing. 

B.  Commence test procedures when following conditions met. 
1.  Pipe section to be tested is clean and free of dirt, sand, or other foreign material. 
2. Pipe outlets plugged with test plugs. Plugs, pipes, fittings, and valves secured to 

prevent blowouts. 
3. Value of applied test pressure checked at each point in test section to ensure it 

does not exceed maximum allowable pressure of pipes, valves, fittings, and 
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appurtenances. 
C. Safety: Perform pressure testing in accordance with OSHA requirements and in manner 

protecting worker, bystanders, and adjacent property. 
D. Correct leaks defects, and retest until acceptable results obtained. 

 
D-116.04   PRESSURE TESTS 
 

A. Test pressures shall be as follows: 
1. Water Main Test Pressure: 150 psi at highest elevation in test section. 

 
B. Test Procedure: 

1. Add water to expel air. 
2. Pressurizing equipment shall include regulator set to avoid over pressurizing and 

damaging otherwise acceptable line. 
3. Make test connection, subject main to normal water pressure, and examine for 

leaks. 
4. Apply test pressure by means of force pump of design and capacity that required 

pressure can be applied and maintained without interruption for duration of test. 
5. Measure test pressure by means of tested and properly calibrated pressure gauge. 
6. Maintain initial test pressure for sufficient length of time to permit inspecting 

piping under test, but not less than 30 min. 
7. In case repairs are required, repeat pressure test until pipe installation conforms to 

specified requirements. 
8. Perform final test at required test pressure for 4 hrs. 

 
C. Water main considered to have failed pressure test if applied pressure drops 1 psi. 

 
  D-116.05     LEAKAGE TEST 
 

A. Conduct pressure test and initial leakage test concurrently.  Final leakage test may be 
waived by Engineer if found unnecessary to add water during duration of final pressure 
test. 

 
B. Leakage defined as quantity of water to be supplied into newly laid pipe, or section 

thereof, necessary to maintain specified leakage test pressure after main has been filled 
with water and entrapped air expelled. 

 
1. Leakage shall not exceed number of gph as determined by following formula for 

rubber-sealed joints. 
 

L = ND(P)½ 
      7,400 

 
Where: 
L= allowable leakage in gallons per hour 
N= number of joints under test 
D= nominal diameter of main in inches 
P= average pressure in lbs./sq. in. gauge during leakage test 
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2. If section under test contains joints of various diameter allowable leakage will be 

sum of computed leakage for each size of joint. 
 

C. Test Procedure: 
 

1. Submit test section to approximately 150 psi gauge pressure at highest elevation 
of water main under test. 

2. Conduct final leakage test for 4 hours. 
3. Repair defects and retest until acceptable results obtained. 

 
    D-116.06    MEASUREMENT AND PAYMENT  
 
  There will no separate measurement or payment for Hydrostatic Tests for Pressure Mains, 

all cost shall be included in the various bid items involved. 
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SECTION 118 
DISINFECTION OF POTABLE WATER MAINS 

 
D 118.01 GENERAL 
 
1. Summary 
 
A. Section Includes: 

1.  Requirements for disinfection of new water mains and existing water mains which has 
been relocated or contaminated by construction operations. 

B. Measurement and Payment: 
1. Include cost of work specified in this section in this section in unit prices bid for 

construction of appropriate water line. 
2.  Costs associated with purchasing of water to fill proposed line, for flushing, 

disinfecting, chlorination, dechlorination, and hydrostatic testing shall be paid for by 
the Contractor.  Said costs are subsidiary to the unit price bid for construction of 
appropriate size water line. 

 
2.  References 
 
A. American Water Works Association (AWWA): 

1. AWWA C651-92- Standard for disinfecting water main. 
 
3.  Submittals 
 
A. Prior to starting disinfection work, furnish detailed outline of proposed sequence operation, 

manner of filling and flushing units, source and quality of water to be used, and disposal of 
wasted water. 

B. Submit in accordance with the Standard General Conditions and Supplementary Conditions. 
C. Copies of all test results shall be submitted to the Engineer prior to acceptance of piping system. 
 
4.  Quality Assurance 
 
A. Regulatory Requirements: 

1.  Disinfection work shall be acceptable to Engineer, and to the City of Laredo Regulations.  
All testing must be performed at the presence of the City of Laredo Utilities Inspector. 

B. Source Quality Assurance: 
1. Perform work in connection with disinfection under direction of experienced supervisor. 
2. Use equipment in proper working condition and adequate for specified work. 

 
D 118.02 PRODUCTS 
 
1. Chlorine 
A. Chlorine gas-water solution or direct chlorine feed is preferred for disinfection. 
B. Use of high test calcium hypochlorite or tablet method of disinfection shall be approved by the 

Engineer. 
C. Tablet form calcium hypochlorite may be used only for water mains up to 12" in dia. and less 
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than 2,500 ft in length. 
 
2. Water 
 
A. Water used to fill proposed lines, for flushing, and for disinfection and testing of lines shall be 

potable water from the City of Laredo.  Contractor shall coordinate and contract with the City 
for a temporary construction meter to be located off and existing fire hydrant, if available, 
otherwise a temporary fire hydrant shall be furnished by the Contractor. 

 
D 118.03 EXECUTION 
 
1. General 
 
A. Method of disinfection for water containment devices and piping systems shall conform to 

AWWA C 651.  Contractor must notify City of Laredo Utilities Engineer 48 hours prior to 
disinfecting a pipe. 

 
2. Chlorine Preparation 
 
A. Liquid Chlorine: 

1. Apply chlorine gas-water solution by means of solution feed chlorinating device of, if 
approved by Engineer, dry gas may be fed directly through proper devices for regulating 
rate of flow and providing effective diffusion of gas into water within unit being treated. 

2. Provide chlorinating devices for feeding solutions of chlorine gas that prevent backflow of 
water into chlorine cylinder. 

B.  Calcium Hypochlorite: 
1. Prepare granular calcium hypochlorite as water mixture before introduction into unit.  

Make dry powder into paste and thin to approximately 1% chlorine solution. 
2. To prepare chlorine solution, add 1 lb. of calcium hypochlorite (65% to 70% available        

to 7 1/2 gal of water. 
 

3. Pipeline Preparation 
 
A. After pressure and leakage tests complete, flush units thoroughly to remove foreign material. 
B. Release entrapped air at high points and fill units with disinfecting agent and water to allow 

disinfecting agent to come in contact with interior surfaces. 
C. If complete venting cannot be accomplished through available outlets, provide necessary 

corporation cocks and vent piping. 
 
4. Application of Disinfectant 
 
A. Point of Application: 

1. Apply chlorinating agent at supply end of unit being disinfected. 
2. For pipes, apply disinfectant through corporation cock installed in top of pipe. 
3. Place tablets in accordance with AWWA C651. 

B. Rate of Application: 
1. Introduce water at controlled rate in order to regulate chlorine dosage. 
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2. Proportion rate of chlorine mixture flow to rate of water entering unit so chlorine dose 
applied produces at least 25 mg/l chlorine residual after period of 24 hrs. 

3. Method of determining rate of flow of water into unit being disinfected shall be approved 
by Engineer. 

C. Isolating Systems: 
1. Keep chlorine gas-water disinfecting solution and contaminated water from flowing into 

units previously chlorinated and flushed. 
D. Quality: 

1. Retain chlorinated water in unit long enough to destroy nonspore-forming bacteria. 
2. Minimum retention period shall be 24 hrs with chlorine residual at end of this period of not 

less than 25 mg/l (ppm) 
 

E. Disinfecting Valves: 
1. Operate valves and appurtenances while line or unit is being disinfected to ensure surfaces 

of valves are disinfected. 
F. Swabbing: 

1. Flush and swap pipe, fittings or valves that must be placed in service immediately with 5% 
solution of calcium hypochlorite immediately prior assembly. 

2. Secure approval from Engineer before using this method of disinfection. 
G. Valve Operation: 

Valves proposed for construction shall be operated by Contractor.  Existing City valve shall be 
operated by City personnel only.  Contractor shall coordinate opening or closing of City valves 
and the isolation of City water lines with the City of Laredo Water Utilities. 

 
5. Final Flushing and Test 
 
A. Following chlorination, flush unit or system until replacement water in system is proven to be 

comparable in quality to water which will enter unit or system. 
B. Laboratory tests shall be performed at the City of Laredo Testing Labs and samples will be 

taken by the City of Laredo Water Utilities Inspector. 
C. Repetition of Flushing and Testing: 

1. If initial treatment results in unsatisfactory bacterial test, repeat disinfection until 
satisfactory results obtained. 

D. Prevent entry of contaminated water into previously disinfected units or systems. 
E. Contractor shall discharge water at acceptable chlorine level.  Any cost associated with de-

chlorination shall be paid by Contractor. 
 
    D-118.04    MEASUREMENT AND PAYMENT  
 
There will no separate measurement or payment for Disinfection of Potable Water Mains, all cost 
shall be included in the various bid items involved. 
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SECTION 120 
CONCRETE ENCASEMENT, CRADLES, SADDLES, AND COLLARS 

 
 

D-120.01   DESCRIPTION: This Item shall govern for placing concrete encasement, cradles, 
saddles, and collars, when called for the Project plans or as directed by the Engineer. 
 
D-120.02   MATERIALS: Concrete:  All concrete shall, at a minimum, conform to the provisions of 
TxDOT Specifications, (Item 421) 2004 edition or latest revision , "Concrete" (Class B) or shall be of 
the class noted on the plans. 
 
D-120.03   CONSTRUCTION METHODS:   
 
1. Concrete Encasement:  When concrete encasement is show on the plans or when directed 

by the Engineer, the trench shall be excavated and fine graded to a depth conforming with 
details and sections shown on the plans.  The pipe shall be supported by precast concrete blocks 
of the same strength as the concrete for encasement and securely tied down to prevent floatation. 
 Encasement shall then be placed to a depth and width conforming with details and sections 
shown on the plans. 

 
2. Concrete Cradles:  When concrete cradles are shown on the plans or when called for by the 

Engineer, the trench shall be prepared and the pipe supported in the same manner as described in 
this specification and shall be constructed in accordance with details and sections shown on the 
plans. 

 
3. Concrete Saddles:  When shown on the plans or when directed by the Engineer, pipe to 

receive concrete saddle shall be backfilled in accordance with TxDOT (Item No. 402) 
"Excavation, Trenching, and Backfill" to the spring line and concrete placed for a depth and 
width conforming with details and sections shown on the plans. 

 
4. Concrete Collars:  When shown on the plans or when directed by the Engineer, concrete 

collars shall be constructed in accordance with details and sections shown on the plans. 
 
D-120.04   MEASUREMENT:  "Concrete Encasement, Cradles, Saddles, and Collars", will be 
measured by the cubic yard of accepted work, complete in place.  Reinforcing, if required, shall not 
be measured for payment. 
 
D-120.05  PAYMENT:  There will be no separate payment for Concrete Encasement, Cradles, 
Saddles, and Collars; all materials, manipulation, labor, tools, equipment, and incidentals necessary 
to complete the work shall be included in the various bid items involved. 
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SECTION 122 
ADJUSTING VALVE BOXES TO GRADE 

 
D-122.01 GENERAL:   Section includes adjusting elevation of valve boxes to new grades. 
 
D-122.02 REFERENCE:   
A. ASTM C270 - Specification for Mortar for Unit Masonry. 
 

PRODUCTS 
 
D-122.03 CONCRETE MATERIALS:   
A. For cast in place concrete, conform to requirements to Section 504- Concrete and Section 

406 - Concrete Structures. 
B. For mortar mix, conform to requirements of ASTM C270, Type S, using Portland Cement. 
 
EXECUTION 
 
D-122.04 EXAMINATION: Examine existing valve box for damage or defects that would affect 
adjustment to grade and report such damage or defects to the Utilities Engineer. 
 
D-122.05 ESTABLISHING GRADE: Coordinate grade related items with existing grade and 
finished grade or paving.  
 
D-122.06 ADJUSTING VALVE BOXES:   
A. Salvage and reuse valve box, if in good condition.  
B. Remove and replace 6-inch ductile iron or PVC riser pipe with suitable length for depth of 

cover required to establish the adjusted elevation to accommodate actual finish grade. 
C. Reinstall valve box and riser piping plumbed in vertical position.  The nut of the valve shall 

be centered. The drop cover shall be lettered "WATER". A 24"x24”x6” thick minimum 
concrete collar around the valve box shall be provided 

 
D-122.07 BACKFILL AND GRADING:   
A.  Backfill the area of excavation surrounding each adjusted valve box and compact according 

to requirement of Section 102 - Excavation and Backfill for Utilities. 
B. Grade to ground surface to drain away from each valve box. Place earth fill around the valve 

box concrete slab, if the valve is outside of the pavement area. 
 
D-122.08   MEASUREMENT AND PAYMENT:  There will be no separate payment for 
Adjusting Valve Boxes to Grade; all materials, manipulation, labor, tools, equipment, and incidentals 
necessary to complete the work shall be included in the various bid items involved. 
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SECTION 124 
RELOCATION OF FIRE HYDRANTS AND ADJUSTMENT OF GATE VALVES 

 
D-124.01 GENERAL:   Section includes relocation of fire hydrants and adjustment of gate valves. 
 
D-124.02 SUBMITTALS: Submit new locations of fire hydrant to Utilities Director for approval. 
The submittal shall include the type of materials to be used in conformance with the appropriate 
specifications. 
 
EXECUTION 
 
D-124.03 INSTALLATION: 
 
A. Set fire hydrant plumb and brace at locations and grades as shown on plans.  When barrel of 

hydrant passes through concrete slab, place a 1 -inch thick piece of standard sidewalk 
expansion joint material around section of barrel passing through concrete. 

B. Locate nozzle center line minimum 18 inches above finish grade. 
C. The bonnet of new or relocated fire hydrants installed on new mains not in service shall be 

painted white. The bonnet shall be repainted to original color after new main is tested and 
approved by Utilities Engineer. 

D. Do not cover drain ports when placing concrete thrust block. Install minimum of 12” of pea 
gravel around the drain holes  

E. Obtain Utilities Director approval in writing prior to installation of hydrants which requires 
changes in bury depth due to obstructions not shown on plans.  Unit price adjustments will 
not be allowed for changes in water main flow line or fire hydrant barrel length caused by 
such obstructions. 

F. Plug branch lines to valves and fire hydrants shown on plans to be removed. 
G. Remove and dispose of unsuitable materials and debris in accordance with requirement of 

Section 128 - Waste Material Disposal. Backfill the excavated area as per Section 102 -
Excavation and Backfill for Utilities. 

H. Fire hydrant shall be pressure and bacteriological tested as per Sections 116 and 118 before 
acceptance. 

 
D-124.04 MEASUREMENT AND PAYMENT:  There will be no separate payment for Relocation 
of Fire Hydrants and Adjustment of Gate Valves; all materials, manipulation, labor, tools, 
equipment, and incidentals necessary to complete the work shall be included in the various bid items 
involved. 
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SECTION 126 
JACKING AND/OR BORING PIPE AND CASING 

 
 
D- 126.01 DESCRIPTION:  This item shall govern for the furnishing and installation of pipe by 
the methods of jacking and/or boring as shown on the plans in conformity with this specification. 
 
D- 126.02 GENERAL: A geotechnical baseline report prepared by the engineer may be made 
available prior to bidding for the project. If geotechnical report is not available, the contractor is 
responsible for any additional geophysical information necessary to provide a responsible bid.  
 
1. PERMITS: Owner/Contractor shall obtain a right of way use permit for the work from City of 

Laredo and any other agencies. 
2. CONTRACTOR QUALIFICATIONS:  

2.1. The contractor shall be trained by the respective manufacturer of the equipment in the use of 
the machinery. The contractor shall provide certification from the manufacturer that the 
contractor has been trained and is proficient in the use of equipment. Only the contractor’s 
employee trained and certified by the manufacturer shall be allowed to operate the 
equipment during the project. 

2.2. The contractor shall submit job history and reference list of equal or greater size projects 
successfully completed including the owner, engineer, addresses, phone numbers, and dates 
that said projects were completed. 

2.3.  All personnel shall be fully trained in their respective duties as part of the  
directional drilling crew and in safety. The Supervisor must have at least two years 
directional drilling experience. A competent and experienced supervisor representing the 
Drilling Contractor shall be present at all times during the actual drilling operations. A 
responsible representative who is thoroughly familiar with the equipment and type work to 
be performed must be in direct charge and control of the operation at all times.  

 
D - 126.03 MATERIALS: 
 
1. Pipe:  Pipe shall be of the types and sizes shown on the plans and shall conform to the 

requirements of either “Storm Drainage”, “Water” or “Sanitary Sewers” pipes. 
 
2. Liner plate:  As shown on project plans. 
 
3. Grout:   Grout shall be sand cement slurry containing a minimum of seven (7) sacks of 

Portland Cement per cubic yard of slurry.  All slurry shall be plant batched and transit mixed. 
 
4. Steel pipe: casing shall be manufactured from steel conforming to ASTM Grade 2 as             

amended to date, with minimum yield strength of 35,000 psi before cold forming. Pipe may 
be straight seam or spiral welded.  The diameter and wall thickness of the steel piping shall 
be as listed in the following: 
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1. Casing pipe thickness for railroad crossings shall be a minimum of  ½ - inch thick 
regardless of diameter and shall comply with railroad permit criteria.  

2. Nominal diameter of casing pipe may be larger as needed for restrained joint 
pipe. 

5. Spacers:  

a. Casing spacers shall be manufactured by Cascade Products, Advance Products & 
System, Inc. model SSI8 for pipe to 12” diameter and SSI12 for  pipe larger than 12” 
diameter or approved equal.  

b. Spacers for pipe up to 6 inches in diameter shall be PVC, HDPE, or Stainless steel 
with HPDE, Nylon or PVC runners. Larger sizes shall be stainless steel with HPDE, 
Nylon or PVC runners. 

c.  Use of wooden shims to support the carrier pipe shall not be permitted.  

Spacer shall  be located a minimum of one foot from each side of pipe joint, end of 
casing, and on m aximum six foot centers or as per manufacturer recommendations  
Detail No. 126-1.  Casing spacers shall have ample riser height to limit v ertical 

Pipe Size  Casing Size ²  Casing Thickness ¹ 

(inches)  (inches) (inches) 

4 8 0.250 

6 10 0.250 

8 16 0.375 

10 18 0.375 

12 20 0.375 

16 24 .0375 

18 30 0.50 

24 36 0.50 

30 42 0.625 
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movement of the carrier pipe within the casing pipe. A maximum of 1 inch clearance 
shall be provided between the top runner and the I.D. of the casing pipe for carrier sizes 
of 6 inch through 12 inch. A maximum of 2 inch clearance shall be provided between the 
top runner and the I.D. of casing pipe for carrier pipe sizes 18 inch through 64 inch. 

6. Casing End Seals: Shall be used to completely close both openings on either side of 
the casing. These end seals shall be Pull on (seamless), Wrap around, Zipper or Molded  
with stainless steel straps for securing to the carrier pipe and casing. End seals shall be 
constructed of specially compounded synthetic rubber a minimum thickness of 1/8 inch. 

 

D - 126.04 CONSTRUCTION METHODS: Conform to the requirements of the City, Texas 
Department of Transportation, Railroad Company, or County having jurisdiction over the right-of-
way involved, as to details of construction methods and time of construction. All work necessary to 
meet the requirements of the City, Texas Department of Transportation, Railroad Company, or 
County will be considered incidental to the installation of the pipeline in the right-of-way. The 
Contractor shall abide by the more stringent of these specifications, or the specifications of the 
regulatory agencies. 
 
 
1. Jacking:   Suitable pits or trenches shall be excavated for the purpose of jacking operations for 

placing end joints of the pipe.  When trenches are cut in the sides of embankment such work 
shall be securely sheeted and braced.  Jacking operations shall in no way interfere with the 
operation of railroads, streets, highways or other facilities and shall not weaken or damage such 
facilities and in accordance with TxDOt Utility Accommodation Policy, Jacking pipe in State 
right-of-way is prohibited. Jacking in City ROW will be considered with written permission by 
the Engineer only.  Barricades and lights shall be furnished as directed by the Engineer to 
safeguard traffic and pedestrians. 
 
1.1. Location - A minimum distance from the edge of the paved shoulder or curb, to the face of 

any access pit, equipment, and supplies, shall be a minimum of 10 feet along arterials streets 
and a minimum of 5 feet along local streets. Any deviation from these distances shall require 
prior approval from the Engineer.  

1.2. Equipment shall not be used to replace fencing to protect access pits.    
1.3. The pipe to be jacked shall be set on guides to support the section of pipe being jacked and 

to direct it in the proper line and grade.  Embankment material shall be excavated just ahead 
of the pipe and material removed through the pipe, and the pipe forced through the opening 
thus provided. 

1.4. The excavation for the underside of the pipe, for at least one-third of the circumference of 
the pipe, shall conform to the contour and grade of the pipe.  A clearance of not more than 
two inches (2") may be provided for the upper half of the pipe.   

1.5. Generally, pipe shall be jacked from downstream end.  P ermissible lateral or vertical 
variation in the final position of the pipe from line and grade will be as show on the plans or 
as determined by the Engineer. 

1.6. Any pipe damaged in jacking operations shall be removed and replaced at the Contractor’s 
expense. 

1.7. Jacking pits shall be backfilled immediately upon completion of jacking operations. The 
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backfill shall be compacted as per Section 102. 
 
2. Boring:   Excavation for “Boring” pits and installation of shoring shall be as outlined under 

“Jacking”. Variation in line and grade shall apply as specified under “Jacking”. 
 
2.1. Dry Boring (auger bore) 

2.1.1. All bores will be accomplished by dry mechanical bore unless otherwise pre-
approved by engineer 

2.1.2. Only workmen experienced in boring operations shall perform the work. 
2.1.3. The use of water or other fluids in connection with the boring operation will NOT be 

permitted except for a minor required amount of bentonite solution for cutting head. 
2.1.4. The casing pipe shall be placed in the bore hole simultaneously while boring is being 

performed. Installing the encasement conduit inmediately by pulling it in place from 
opposite the boring machine or by jacking the conduit through the bore is not 
acceptable. Take proper care to secure the joints of the conduit as subsequent sections 
are installed by welding joints. Provide a steel rail or timber cradle in the pit to support 
and guide the conduit in its installation. 

2.1.5. If after completion of the installation of the conduit, there is more than one inch (1”) 
clearance between the outside of the barrel of the conduit and the wall of the bore, 
grouting of these voids will be required. If during construction of the bore, a cave-in 
occurs within the bore, grouting of the voids between the conduit and the walls of the 
bore will be required throughout the length of the bore. 

 
 

2.2. Wet Boring 
2.2.1. All bores will be accomplished by dry mechanical bore unless otherwise pre-

approved by the Engineer.(see above)  
2.2.2. Only workmen experienced in boring operations shall perform the work.  
2.2.3. The use of water or other fluids in connection with the boring operation will be 

permitted only to lubricate cuttings. Jetting will not be permitted. In consolidated soil 
formations, a gel-forming colloidal drilling fluid consisting of at least ten (10%) percent 
of high-grade bentonite may be used to consolidate cuttings of the bit, seal the walls of 
the hole, and lubricate removal of cuttings and installation of the pipe immediately 
thereafter.  

2.2.4. While boring is being performed, install the encasement conduit immediately by 
pulling it in place from opposite the boring machine or by jacking the conduit through 
the bore. Encasement conduit may be placed after the boring operation is complete, if 
permission is obtained from the City. Take proper care to secure the joints of the 
conduit as subsequent sections are installed, by use of cables or welding joints. Provide 
a steel rail or timber cradle in the pit to support and guide the conduit in its installation.  

2.2.5. If after completion of the installation of the conduit, there is more than one inch (1”) 
clearance between the outside of the barrel of the conduit and the wall of the bore, 
grouting of these voids will be required. If during construction of the bore, a cave-in 
occurs within the bore, grouting of the voids between the conduit and the walls of the 
bore will be required throughout the length of the bore.  

2.2.6. Grouting material and equipment shall be on the jobsite before beginning installation 
of the conduit, in order that the grouting around the encasement conduit is to be started 
immediately after pipe is in place.  
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3. Support of pipes across bore or tunnel pits: After completion of the bore or tunnel and 

installation of the carrier pipe with the bore or tunnel, remove all loose earth and debris from the 
pit down to undisturbed earth. Pour a continuous 2,000 psi concrete or cement stabilized sand 
support under the carrier pipe from the edge of the bore or tunnel to the first joint in the trench 
past the end of the pit. The concrete support shall be brought up to the horizontal centerline of 
the pipe. 
 
 

4. Joints:   Joints for pipe for casing sections of “Jacking”, “Boring” shall be joined by full 
penetration welds across the entire circumference of the casing pipe. Water tight pipe joints are 
required to ensure the integrity of the roadbed.  Casing pipe shall be constructed to prevent water 
leakage or earth infiltration throughout its entire length.   

 
5. Lubrication Fluids:  

5.1. Lubrication fluids are specifically required for this method regardless of the soil conditions. 
Any deviation from the use of lubrication shall require prior approval from the  Engineer. 

5.2. Lubrication fluids, consisting of a mixture of water and bentonite or bentonite/polymer, shall 
be used in the annular space between the casing being installed and the native soil. 
Lubrication may also be used inside the casing pipe to facilitate spoil removal. 

5.3. Grease is not allowed for use as lubrication for this purpose. 
 
6. Pipe Locating and tracking: One of the following tracking, locating, and guidance systems 

shall be used, unless an alternate is approved by the Engineer. 
6.1. Waterline system.   
6.2. Mechanical control head.   
6.3. Electronic (inertial) control head.  
6.4. Walkover system. Laser guided tunnel attachment.  
6.5. Laser guided pilot rod. 

 
 
7. Settlement/Heaving Monitoring:  

7.1. This method shall be performed in a manner that will minimize the movement of the ground 
in front of, above, and surrounding the HAB operation; and will minimize subsidence of the 
surface above and in the vicinity of the boring.  The ground shall be supported in a manner 
to prevent loss of ground and keep the perimeter and face of the boring stable at all times, 
including during shutdown periods.  

7.2. Potential heave or settlement shall be monitored at each shoulder point, edge of pavement, 
the edge of each lane (or centerline for two lane roads), and otherwise at 50 foot intervals 
along the pipe centerline.  

7.3. A survey shall be performed one day prior to initiating this operation at each required 
monitoring location.  A similar survey shall then be performed at each location, on a daily 
basis, until the permitted activity has been completed.  All survey readings shall be recorded 
to the nearest one-hundredth (0.01) of a foot.  D igital photographs of the pavement 
conditions shall also be taken prior and after the pipe installation.  

7.4. All operations shall stop immediately whenever monitored points indicate a vertical change 
in elevation of 1/2 inch or more, or any surface disruption is observed.  The Contractor shall 
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then immediately report the amount of settlement to the Engineer/ Inspector.  
 

8. Groundwater Control: 
8.1. Dewatering shall be conducted whenever there is a high ground water table level to prevent 

flooding and facilitate the operation. The water table elevation shall be maintained at least 2 
feet below the bottom of the casing at all times.  When needed, dewatering may be initiated 
prior to any excavation.  

8.2.  Minor water seepage or pockets of saturated soil may be effectively controlled through 
bailing or pumping. This control shall be accomplished without removing any adjacent soil 
that could weaken or undermine any access pit, its supports, or other nearby structure.  

8.3. Larger volumes of ground water shall be controlled with one or more well points or with 
staged deep wells.  Well points and staged deep well pumping systems shall be installed and 
operated without damage to property or structures, and without interference with the rights 
of the public, owners of private property, pedestrians, vehicular traffic, or the work of other 
contractors. Any pumping methods used for de-watering and control of ground water and 
seepage shall have properly designated filters to ensure that the adjacent soil is not pumped 
along with the water. Well diameter, well spacing and the pump’s pumping rate, shall 
provide adequate draw down of the water level. Wells shall be located to intercept ground 
water that otherwise would enter the access pit excavation and interfere with the work. Upon 
removal of a well, the hole shall be filled and grouted according to the specifications 
identified as flowable fill, and plug drill holes as directed by the Engineer.  

8.4. Existing storm sewers shall only be used to discharge water from the dewatering operation 
in accordance with a permit obtained from the appropriate storm sewer owner. Filters or 
sediment control devices shall be required to ensure that the existing system is not adversely 
affected by construction debris or sediment.  

8.5. If grouting is used to prevent ground water from entering the area of the access pit, the 
grouting shall be installed without damage to property or structures and without interference 
with the rights of the public, owners of private property, pedestrians, vehicular traffic, or the 
work of other contractors. The material properties of the grout shall conform to the 
specifications identified as flowable fill.  

 
9. Failure: 

9.1. Should anything prevent completion of this operation, the remainder of the pipe shall be 
constructed and/or abandoned by methods approved by the Engineer. 

9.2. Abandonment of any component of the installation shall only be allowed as approved by the 
Engineer.  

 
10. Grouting of Bores:   Space between pipe and liner, pipe and limits of excavation, and liner and 

limits of excavation shall be pressure grouted, unless otherwise specified on the plans. 
 
11. Spoils:  Spoil locations shall be pre-approved by the engineering inspector. When no suitable 

location for spoil can be found on site, the contractor shall be required to haul and dispose of this 
material at no extra cost. Where spoils are to be placed on parking areas (asphalt or concrete), 
sidewalks, or other paved surfaces, the spoils shall be placed on a barrier to prevent the soil from 
embedding into the paved surface. 

 
D - 126.05: CONTAMINATION: When an area of contaminated ground is encountered, all 
operations shall stop immediately, and shall not proceed until approved by the Engineer/Inspector.  
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Any slurry shall be tested for contamination and disposed of in a manner, which meets Local, State 
and/or Federal requirements.  

D - 126.06: WORKSITE RESTORATION: 
1. Access pits and excavations shall be backfilled with suitable material, and in a method approved 

by the Engineer/Inspector as per section 102. Any embedded supports shall be removed to 10 feet 
below the original ground surface. The disturbed work site area shall be restored to existing 
grades and original material condition.  

2. The disturbed grass-surface area shall be topsoiled, seeded, fertilized, mulched, and anchored.  
3. Upon completion of the work, the contractor shall remove and properly dispose of all excess 

materials and equipment from the work site.  
 

D - 126.07: MEASUREMENT:   Jacking and boring shall be measured by the number of linear feet 
of pipe in place.  Measurement will be made from end to end of the liner plate and shall include the 
liner plate and installed pipe as shown on the plans. 
 
D - 126.08: PAYMENT:   The work performed and material furnished as specified by this item, 
measured as provided above shall be paid for at the contract bid price per lineal foot for pipe jacked, 
or bored, which price shall be full compensation for furnishing all casing and carrier pipe of the type 
shown on the project plans and all materials, labor, tools, equipment, and incidentals necessary to 
complete the work, including excavation, grouting, backfilling, pipe restraint system, casing spacers, 
end seals, welding, bore pits, shoring, bracing, skid foundations, restoration to original ground 
conditions, and disposal of surplus material.   
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SECTION 128 
DISPOSAL OF WASTE MATERIAL AND SALVAGEABLE MATERIAL 

 
D-128.01 GENERAL:   Section includes disposal of waste material and salvageable material. 
 
D-128.02 SUBMITTALS:   
 
A. Obtain and submit disposal permits for proposed disposal sites if required by local 

ordinances, TCEQ and/or EPA. 
B. Submit a copy of written permission from a property owner, along with description of 

property prior to disposal of excess material adjacent to the Project.  Submit a written and 
signed release from property owner upon completion of disposal work. 

 
EXECUTION 
 
D-128.03 SALVAGEABLE MATERIAL:   
 

Excavated Material: when indicated on plans, load haul, and deposit excavated material at a 
location or locations shown on plans outside the limits of project. 

 
Base, Surface, and Bedding Material: Local shell, gravel, bituminous, or other base and 
surfacing material designated for salvage. 

 
Pipe Culvert: Load culverts designated for salvage into designated trucks. 
 
Other Salvageable Materials: Conform to requirements of individual specification section. 

 
Coordinate disposal of material with Environmental Services Director. 

 
D-128.04 EXCESS MATERIAL:   
 
A.  Vegetation, rubble, broken concrete, debris, asphaltic concrete pavement, excess soil, and 

other materials not designated for salvage, shall become property of the Contractor and shall 
be removed from the job site and legally disposed of. 

B. Excess soil may be deposited on pr ivate property adjacent to the project when written 
permission is obtained from property owner.  See Paragraph 128.02B above. 

C. Waste materials shall be removed from the site on a daily basis, such that the site is 
maintained in a neat and orderly condition. 

 
D-128.05   MEASUREMENT AND PAYMENT:  There will be no separate payment for waste 
material disposal; all materials, manipulation, labor, tools, equipment, and incidentals necessary to 
complete the work shall be included in the various bid items involved. 
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SECTION 130 
DUCTILE IRON FITTINGS 

 
D-130.01 DESCRIPTION: This item shall consist of grey-iron and ductile-iron fittings 
installation and adjustment installed in accordance with these specifications and as 
directed by the Engineer. 
 
 
D-130.02 MATERIALS AND CONSTRUCTION: 

1. Fittings: All fittings shall conform to American Water Works Association 
(AWWA) Standards for Grey-Iron and Ductile-Iron Compact Fittings, and 
AWWA Standard C-153 for Ductile Iron Compact Fittings, Class D, 
manufactured in the USA. Fittings 6 inches through 24 i nches in size shall be 
mechanical joint type unless otherwise specified on t he plans. Fittings shall be 
installed with the thrust blocking and/or joint restraint, as shown in the plans. 
Adapters shall be used where necessary to provide a transition between asbestos-
cement pipe and the fittings. All bolts and nuts shall be stainless steel type 316, 
nuts coated to prevent galling. Ductile Iron Fittings and restraints shall be 
wrapped with standard 8 mil (minimum) low density polyethylene film or 4 mil 
(minimum) cross laminated high-density polyethylene meeting ANSI/AWWA 
Specification C-105 current, with all edges and laps taped securely to provide a 
continuous and watertight wrap.  R epair all punctures of the polyethylene, 
including those caused in the placement of bedding aggregates, with duct tape to 
restore the continuous protective rap before backfilling. 

 
2. Cleaning Ductile-Iron: All lumps, blisters, and excess coal-tar coating shall be 

removed from the ends of cast-iron fittings. The outside of the spigot and the 
inside of the bell shall be wire-brushed and wiped clean, dry, and free from oil 
and grease before the pipe is laid. The interior of the pipe shall be blown clean 
with compressed air or swabbed out clean and dry as directed by the Engineer. 
Immediately prior to placing any pipe in the trench, the interior shall be cleaned 
by an approved brush or swab or with compressed air to remove all dirt and 
foreign materials. All pipe and fittings shall be suspended above ground to be 
inspected for defects by the Contractor. 

 
D-130.04 MEASUREMENT: Ductile-Iron Fittings will be measured per each complete 
assembly.  
 
D-130.05 PAYMENT: Payment for Cast-Iron and Ductile Iron Compact Fittings will be 
included in the unit price bid for all types and sizes installed. Such payment shall also 
include excavation, selected embedment material, anticorrosion embedment when 
specified, backfilling, hauling and disposition of surplus excavated materials, 
polyethylene wrapping, asphaltic material for ferrous surfaces, all glands, nuts, bolts, 
gaskets and concrete reaction and thrust blocking and joint restraint systems. 
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SECTION 132 
PIPE JOINT RESTRAINT SYSTEMS 

 
D 132.01 GENERAL 
 

1. Description 
This specification covers pipe joint restraint systems to be used on domestic water 
mains for PVC C-900 pipe sizes 4-inch through 12- inch diameter and PVC C-905 
pipe sizes 16- inch through 24- inch diameter, and for Ductile Iron pipe sizes from 4-
inch through 24-inch diameter. Joint restraint systems are classified as “mechanical 
joint” or non- metallic restrained joint “for the specific type of pipe joint to be 
restrained.  
 

D 132.02 PRODUCTS 
 
1.    General Requirements 
 A. Underwriter Laboratories (U.L) and Factory Mutual (FM) certifications are required 

on all restraint systems.  
 

B. Unless otherwise noted, restraint systems to be used on PVC C-900 and C-905 
pipe shall meet or exceed A.S.T.M. Standard F1674-96, “Standard Test Methods 
for Joint Restraint Products for Use with PVC Pipe,” or the latest revision thereof 
and shall be made in USA only. Restraint systems used on ductile pipe shall meet 
or exceed U.L. Standard 194 and shall be made in USA only.  
 

C. Non-metallic restrained joint pipe and couplings shall be utilized specifically for 
C-900 PVC pipe and fittings in sizes 4”-12”, and for C-905 PVC pipe and fittings 
in size 16”.  
 

D. Each restraint system shall be packaged individually and include installation 
instructions.  

 
E. Each restraint system shall be wrapped with 8 mil. of polyethylene film with all 

edges and laps securely taped to provide continued wrap. 
 
 
2.    Specific Requirements:  
A. Restrainer for PVC C-900/C-905 & Ductile Iron Push-on Type Connections: 

 
1. Pipe restraints shall be utilized to prevent movement for push-on D.I. or PVC 

(C900&C905) (compression type) bell and spigot pipe connections or where a 
flexible coupling has been used to join two sections of plain-end pipe D.I. or PVC 
(C900&C905). The restrainer may be adapted to connect a plain end D.I. or PVC 
pipe to a ductile iron mechanical joint (MJ) bell fitting. The restrainer must not be 
directionally sensitive.  
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2. The pipe shall be restrained by a split retainer band. The band shall be cast ductile 
iron, meeting or exceeding ASTM A536-80, Grade 65-45-12. The inside face or 
contact surface of the band shall be of sufficient width to incorporate cast or 
machined non-directionally sensitive serration to grip the outside circumference 
of the pipe. The serration shall provide full (360 degrees) contact and maintain 
pipe roundness and avoid any localized points of stress. The split band casting 
shall be designed to “bottom-out” before clamping bolt forces (110ft-lb minimum 
torque) can over-stress the pipe, but will provide full non-directionally sensitive 
restraint at the rated pressures.  
 

3. All T-head bolts, nuts and restraining rods shall be 316 Stainless Steel. Nuts 
coated to prevent galling. 
  

4. The split ring type non-directionally sensitive restrainer system shall be capable of 
a test pressure twice the maximum sustained working pressure listed in section D 
and be for both D.I. and/or PVC C900.  

 
5. Restraint systems sizes six through twelve inches shall be capable of use for both 

ductile iron and/or PVC C900.  
 

6. The restraint system may consist of two types: the two split retainer rings and for 
new construction use only the one split and one solid cast backup ring.  

 
B. Non-metallic restrained joint pipe and couplings for PVC C-900/C-905 Type 

Connections:  
 

1. Gasketed restrained coupling connections shall join two sections of factory 
grooved PVC (C900/C-905) pipe, NSF 61. The restrainer coupling must not be 
directionally sensitive.  

 
2. The coupling shall incorporate twin elastomeric sealing gaskets meeting the 

requirements of ASTM F-477 and shall be DR-14 Class 305 C-900 for 4” -12” 
pipe, meeting or exceeding the performance requirements of AWWA C-900, 
latest revision; and DR-18 C-905 for 16” pipe, meeting or exceeding the 
performance requirements of AWWA C-905, latest revision . The inside face or 
contact surface of the coupling connection shall be of sufficient width to 
incorporate a factory machined non-directionally sensitive groove in both pipe 
and coupling to grip the outside circumference of the pipe. The couplings shall 
provide full (360 degrees) contact and maintain pipe roundness and avoid and 
localized points of stress. The coupling shall be designed with an internal stop to 
align the precision-machined grooves in the coupling and pipe prior to installation 
of a non- metallic thermoplastic restraint spleen, and will provide full non-
directionally sensitive restraint at the rated pressures.  

 



Pipe Joint Restraint Systems                                                                                                          Page 3 of 5            

  
                                                                                                                        Division D - Technical Provisions 

3. High-strength flexible thermoplastic spleens shall be inserted into mating 
precision –machined grooves in the pipe and coupling to provide full non-
directional restraint with evenly distributed loading. 

 
4. The non- metallic restrained joint pipe and couplings for PVC C-900/C-905 type 

non-directionally sensitive restrainer system shall be capable of a t est pressure 
twice the maximum sustained working pressure and be for PVC: C-900 pipe sizes 
four (4) through twelve (12) inch, and C-905 pipe size sixteen (16) inch.  

 
5. Non-metallic restrained joint pipe and couplings for PVC C-900 restrained 

systems sizes four (4) through twelve (12) inches shall be capable of use for both  
(DR 18) and four (4) through eight (8) inches for (DR 14) PVC C900 pipe. Non-
metallic restrained joint pipe and couplings for PVC C-905 restrained systems 
size sixteen (16) inches shall be capable of use for (DR 18) PVC C905 pipe. 

 
6. The non- metallic restrained joint pipe and couplings for PVC C-900 restraint 

system and for PVC C-905 restraint system shall consist of a pipe and couplings 
system produced by the same manufacturer meeting the performance 
qualifications of Factory Mutual (FM) and Underwriters Lab (UL). 

 
D. Fitting Restraint for Ductile Iron Pipe (Only):  

 
1. Radial bolt type restrainer systems shall be limited to ductile iron pipe in 

conjunction with Mechanical Joint (MJ) bell end pipe of fittings. The system shall 
utilize a standard MJ gasket with a ductile iron replacement gland conforming to 
ASTM A 536-80. The gland dimensions shall conform to Standard MJ bolt circle 
criteria.  

 
2. Individual wedge restrainers shall be ductile iron heat treated to a minimum 

hardness of 370 BHN. The wedge screws shall be compressed to the outside wall 
of the pipe using a shoulder bolt and twist-off nuts to insure proper actuating of 
the restraining system.  

 
3. All bolts, nuts and restraining rods shall be 316 Stainless Steel. Nuts coated to 

prevent galling. 
 
4. Standard MJ gasket shall be virgin SBR meeting ASTM D-2000 3 BA 715 or 3 

BA 515.  
 
E. Maximum Sustained Working Pressure Requirements:  
 
 

Nominal Diameter PVC C-900 / C-905 Ductile Iron 
4 & 6 inch 305 psi 350 psi 

8 inch 305 psi 250 psi 
10 & 12 inch 305 psi 200 psi 
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14 & 16 inch 235 psi 200 psi 
20 & 24 inch 235 psi 200 psi 

 
 
3.  Tests:  

 
The City of Laredo Utilities Department may, at no cost to the manufacturer, subject 
random joint restraint system products to testing by an independent laboratory for 
compliance with these standards. Any visible defect of failure to meet the quality 
standards herein will be ground for rejecting the entire order.  

  
4. Product List:  
 

The attached qualified product list identifies specified manufacturers models approved 
for installation in City of Laredo water distribution systems.  
 
 

 
Recommended Manufacturers and Models: (Subject to Review & Approval by City 
of Laredo) 

  
A. Slip on Joint Restraint Systems:  
 

 

MANUFACTURER                                 MATERIAL 
  PVC C-900/C-905  Ductile Iron  D.I. 16” Above  

Ford/Uni-Flange (4″ - 16″) 1390C  1390C          1390C  
EBBA Iron Sales, Inc (4″ -12″) 1500 1700 1700 
Romac Industries, Inc. (4″ - 8″)  Model 611  Model 611  470SJ  

 
 

 
B. Non-Metallic Restrained Joint Pipe and Couplings for PVC C-900/C-905 RJ Type 

Connections:  
 

Certain Teed Corporation,  Certa-Lok C-900/RJ  
4” – 12” Class 305 (DR-14)  
 
Certa-Lok C-905/RJ  
16” Class 235 (DR-18)  

 
D. Fitting Restraint (MJ):  
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MANUFACTURER                                 MATERIAL 
  PVC C-900/C-905, DR-14/DR-18 Ductile Iron  

EBBA Iron Sales, Inc. 2000 PV (Only C-900) Megalug1100 
Ford/Uni-Flange UFR-1500-C 14”- 24” Series 1400 

Star Pipe Products (Domestic)  StarGrip Series 4000 (3”-12”) StarGrip Series 3000 (3”-12”) 
 

 
E. Restrained Flange Adapters:   
 
 

MANUFACTURER                                 MATERIAL 
  PVC C-900 Ductile Iron 

EBBA Iron Sales, Inc. 2100 Megaflange 2100 Megaflange 
Ford/Uni-Flange 900 200, 400, 420 

 
 
 

D 132.03 MEASUREMENT AND PAYMENT: There is no pay item for joint restraint 
systems. The cost of furnishing and installing joint restraints shall be included with and 
considered fully subsidiary to the unit bid price of the items that they restrain: pipe, 
valves, fittings, Etc. 
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SECTION 134 

FLOWABLE BACKFILL 
(Controlled Low Strength Material) 

 
 
D-134.1 Description: Furnish and place flowable backfill for trench, hole, or other void without 
consolidation. 
 
D-134.2 Materials. 
 
A. Cement. Furnish cement conforming to D-504.02 
 
B. Fine Aggregate. Provide fine aggregate that will stay in suspension in the mortar to the extent 
required for proper flow and that meets the gradation requirements of the aggregate gradation chart 
below. 
 
 
 
 
 
Test fine aggregate gradation in accordance with Tex-401-A. Plasticity Index (PI)   must not exceed 
6 when tested in accordance with Tex-106-A.  
 
C. Mixing Water. Use mixing water conforming to the requirements of TxDot Item 421, 
“Hydraulic Cement Concrete.” 
 
D-134.3. Construction. Submit a construction method and plan, including mix design and 
shrinkage characteristics of the mix, for approval. Provide a means of filling the entire void area, and 
be able to demonstrate that this has been accomplished. Prevent the movement of any inserted 
structure from its designated location. If voids are found in the fill or if any of the requirements are 
not met as shown on the plans, remove and replace or correct the problem without additional cost to 
the City of Laredo. Unless otherwise shown on the plans, furnish a mix meeting the requirements of 
Sections134.3.A, “Strength,” and 134.3.B, “Consistency.” 
 
A. Strength. The 28-day compressive strength range, when tested in accordance with Tex-418-A, 
must be between 80 psi and 150 psi unless otherwise directed. Two specimens are required for a 
strength test, and the compressive strength is defined as the average of the breaking strength of the 2 
cylinders. 
 
B. Consistency. Design the mix to be placed without consolidation and to fill all intended voids. 
Fill an open-ended, 3-in.-diameter-by-6-in.-high cylinder to the top to test the consistency. 
Immediately pull the cylinder straight up. T he correct consistency of the mix must produce a 
minimum 8-in.-diameter circular spread with no segregation. 
When necessary, use specialty type admixtures to enhance the flowability, reduce shrinkage, and 
reduce segregation by maintaining solids in suspension.  

Sieve Size Percent Passing 
3/4 in. 100 
No. 200 0–30 
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Mix the flowable fill using a central-mixed concrete plant, ready-mix concrete truck, pug mill, or 
other approved method. Cure test specimens in accordance with Tex-447-A. The laboratory will 
sample, make, and test all specimens. 
 
D-134.4 Placement 
 
The controlled low strength material shall be placed directly into the excavation. The CLSM shall be 
placed in a uniform manner that will prevent voids in or segregation of the material. Foreign material 
which falls into the trench prior to and during placing of the CLSM shall be immediately removed. 
The CLSM shall have consistency, workability, plasticity, flow characteristics and pumpability 
(when required) such that the material when placed is self-compacting.  
 
Mechanical compaction or vibration may be used to consolidate around structures, pipes, multiple 
conduits, etc. when directed by the engineer, otherwise no mechanical compaction or vibration shall 
be required. 
 
When CLSM is used for backfill around water or sanitary sewer pipes install zero PI sand or gravel 
12” above the top of the pipe. When CLSM is used for backfill around conduits,, the CLSM shall be 
placed equally on both sides of conduit to prevent lateral displacement. Also, the CLSM shall be 
placed in lifts. The height of each lift shall not exceed the depth that will cause floating of the pipe or 
conduit. When placing the CLSM in greater lift depths, sufficient anchorage shall be provided so the 
pipe or conduit will not float. 
 
The minimum clear distance between the outside of the pipe or conduit and the side of the 
excavation (each side) shall be 12 inches 
 
When CLSM is used behind retaining walls, the depth of each lift shall be limited so it will not 
induce hydraulic loads greater than the design loads. 
 
For long trenches or installations which require a large amount of CLSM, bulkheads of wood, dirt, 
sand bags, etc. can be used to control the material’s flowability. The bulkhead shall be removed  
prior to the continuation the backfilling. 
 
A minimum of 24 hours shall elapse prior to backfilling the remaining portion of the trench with 
other backfill material in accordance with Section102, “Excavation and Backfill for Utilities”.  
 
 
D-134.5 Measurement: This item will be measured by the cubic yard of material placed when 
indicated as a separate pay item. Measurement will not include additional volume caused by slips, 
slides, or cave-ins resulting from contractor’s operations. 
 
D-134.6 Payment: When indicated as a separate pay item, the materials furnished and work 
performed will be paid for at the unit price bid as measured. This price is full compensation for 
furnishing, hauling, placing the materials, equipment, tools, labor, and incidentals. When the Project 
Manual, plans or other specifications indicate the use of flowable backfill as incidental to another 
pay item, no direct payment for the material will be made. 
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SECTION 136 

CEMENT-STABILIZED BACKFILL 
 
D-136.1. Description: When shown on t he plans, backfill the excavation to the bottom of 
pavement base with cement-stabilized sand or caliche.  
 
 
D-136.2 Materials: 

A. Cement: Cement shall consist of Type I Portland Cement conforming to ASTM C150 
B. Sand: Zero P.I. sand as aggregate for cement-stabilized backfill. Use only approved aggregate 

up to the bottom of existing pavement section base. 
C. Caliche 
D. Water: Water shall be clean and clear, free of oils, acids, alkalis, organic matter or other 

deleterious substances and shall conform to the requirements of ASTM C94. 
 
 
D-136.3 Execution: 
Sand/caliche-cement Mixture Product. The mixture shall consist of a minimum of two (2 ) sacks of 
Portland cement per cubic yard based on the dry weight of the aggregate. The mixture shall contain 
sufficient water to hydrate the cement (not flowable). 
 
The cement, sand/caliche and water shall be mixed in a pugmill type mixer, which meets the 
approval of the Engineer. It shall be mixed for a minimum period of two minutes per batch. 
No mixing will be allowed on street surface.  
 
 
D-136.4 Placement: 
Place cement-stabilized backfill equally along the sides of structures to prevent strain on or  
displacement of the structure. Fill voids when placing cement-stabilized backfill. Use hand operated 
tampers if necessary to fill voids. 
 
The sand cement mixture shall be placed in maximum eight (8) inch thick lifts, loose measure, and 
thoroughly rodded and tamped around the pipe, boxes, structures, bridge approaches and paving 
sections. Placement and compaction shall be performed in a manner that will thoroughly fill all voids 
without placing undue strain on or displacement of the structure. 
 
Cement stabilized sand backfill below the top of sewers, manholes, inlets or other structures shall be 
placed equally along all sides of the structure. Cement stabilized sand backfill/bedding shall be 
placed in a manner that will completely fill all voids in the trench. Should compaction be required to 
fill all voids in the areas described, hand operated tampers may be used. 
 
Materials not placed and not compacted within four (4) hours after mixing shall be rejected.  
 
Do not place or compact sand/caliche-cement mixtures in standing or free water.  
 
D-136.5 Performance: 
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Random samples of the delivered product will be taken in the field at the direction of the Engineer 
and tested. A minimum of one (1) sample per week or job shall be taken at random to represent a 
production that is less than one hundred (100) tons per week. Two (2) samples per week shall be 
taken at random to represent a production greater than one hundred (100) tons per week. The 
Engineer shall have the option to obtain additional samples for testing. 
 
 
D-136.6 Measurement: When specified or shown on the plans as a pay item will be measured by 
the cubic yard. Measurement will not include additional volume caused by slips, slides, or cave-ins 
resulting from contractor’s operations  
 
 
D-136.6 Payment: When indicated as a separate pay item, the materials furnished and work 
performed will be paid for at the unit price bid as measured. This price is full compensation for 
furnishing, hauling, placing the materials, equipment, tools, labor, and incidentals. When the Project 
Manual, plans or other specifications indicate the use of cement stabilized sand as incidental to 
another pay item, no direct payment for the material will be made. 
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SECTION 136 

CEMENT-STABILIZED BACKFILL 
 
 
 
D-136.1. Description: When shown on t he plans, backfill the excavation to the bottom of 
pavement base with cement-stabilized sand or caliche.  
 
 
D-136.2 Materials: 
 

A. Cement: Cement shall consist of Type I Portland Cement conforming to ASTM C150 
B. Sand: Zero P.I. sand as aggregate for cement-stabilized backfill. Use only approved aggregate 

up to the bottom of existing pavement section base. 
C. Caliche 
D. Water: Water shall be clean and clear, free of oils, acids, alkalis, organic matter or other 

deleterious substances and shall conform to the requirements of ASTM C94. 
 
 
D-136.3 Execution: 
 
Sand/caliche-cement Mixture Product. The mixture shall consist of a minimum of two (2 ) sacks of 
Portland cement per cubic yard based on the dry weight of the aggregate. The mixture shall contain 
sufficient water to hydrate the cement (not flowable). 
 
 
The cement, sand/caliche and water shall be mixed in a pugmill type mixer, which meets the 
approval of the Engineer. It shall be mixed for a minimum period of two minutes per batch. 
No mixing will be allowed on street surface.  
 
 
D-136.4 Placement: 
Place cement-stabilized backfill equally along the sides of structures to prevent strain on or  
displacement of the structure. Fill voids when placing cement-stabilized backfill. Use hand operated 
tampers if necessary to fill voids. 
 
The sand cement mixture shall be placed in maximum eight (8) inch thick lifts, loose measure, and 
thoroughly rodded and tamped around the pipe, boxes, structures, bridge approaches and paving 
sections. Placement and compaction shall be performed in a manner that will thoroughly fill all voids 
without placing undue strain on or displacement of the structure. 
 
Cement stabilized sand backfill below the top of sewers, manholes, inlets or other structures shall be 
placed equally along all sides of the structure. Cement stabilized sand backfill/bedding shall be 
placed in a manner that will completely fill all voids in the trench. Should compaction be required to 
fill all voids in the areas described, hand operated tampers may be used. 
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Materials not placed and not compacted within four (4) hours after mixing shall be rejected.  
 
Do not place or compact sand/caliche-cement mixtures in standing or free water.  
 
D-136.5 Performance: 
Random samples of the delivered product will be taken in the field at the direction of the Engineer 
and tested. A minimum of one (1) sample per week or job shall be taken at random to represent a 
production that is less than one hundred (100) tons per week. Two (2) samples per week shall be 
taken at random to represent a production greater than one hundred (100) tons per week. The 
Engineer shall have the option to obtain additional samples for testing. 
 
 
D-136.6 Measurement: When specified or shown on the plans as a pay item will be measured by 
the cubic yard. Measurement will not include additional volume caused by slips, slides, or cave-ins 
resulting from contractor’s operations  
 
 
D-136.6 Payment: When indicated as a separate pay item, the materials furnished and work 
performed will be paid for at the unit price bid as measured. This price is full compensation for 
furnishing, hauling, placing the materials, equipment, tools, labor, and incidentals. When the Project 
Manual, plans or other specifications indicate the use of cement stabilized sand as incidental to 
another pay item, no direct payment for the material will be made. 
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SECTION 202 
PVC SEWER PIPE 

 
D-202.01. GENERAL 
 
1. Submittals: 
 
A. Test Results: Include results of tests with shipment of materials.  Furnish 2 additional copies of 

test results to Engineer. 
 
B. Submit in accordance with the Standard General Conditions and Supplementary Conditions. 
 
C. Contractor shall submit all final testing reports for deflection testing and for low pressure air 

testing of sewer pipe in accordance with Section B- Testing Sewer Systems. 
 
D. Any deviations from the standards shall be approved by the Director of Utilities in writing. 
 
D-202.02. PRODUCTS 
 
1. Polyvinyl Chloride (PVC) Sewer Pipe 
 
A. All 4”- 15” PVC Sewer Pipe and Fittings used in this contract shall be made of plastic, 

meeting the requirements of: ASTM D3034.  All 4”- 15” PVC sewer pipe, service saddles 
and fittings shall be SDR- 26. All 18”- 27” PVC Sewer Pipe and Fittings used in this 
contract shall be made of plastic, meeting the requirements of: F679, PS-115.  

 
B. Fittings: 

 
1. Fittings such as saddles, elbows, tees, and wyes shall be of material and construction 

corresponding to and have joint design compatible with adjacent pipe. 
 

2. Provide submittals for approval of adapters for transitions to other types of pipe. 
 
C. Pipe Joints: 

 
1. Rubber Gasket: Bell and spigot joint, sealed by a rubber gasket so assembly will remain 

watertight under conditions of service including movements resulting from expansion, 
contraction, settlement, and deformation of pipe.  Gaskets shall conform to ASTM C361. 

 
D. Pipe Markings: Mark at intervals of 5 feet or less with following. 
 

1. Manufacturer's name or trademark. 
2. Nominal pipe size. 
3. PVC cell classification, for example 12454-B. 
4. Legend, "Type PSM SDR-26 PVC Sewer Pipe". 
5. ASTM D3034 
6. Extrusion date, period of manufactured or lot number. 
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E. Fitting Markings 
 

1. Manufacturer's name or trademark. 
2. Nominal size. 
3. Material designation "PVC". 
4. PSM type. 
5. ASTM D3034 

 
F. Dimensions: 

 
1. Dimensions of pipe shall be in accordance with Table 1, except wall thickness may be not 

less than 97% of specified minimum. 
 

2. Average wall thickness shall meet minimum wall thickness requirements of Table 1. 

 
 
2. Source Quality Control 
 
A.  Testing: 
 

1. Tests conducted by approved testing agency shall be performed to determine the 
following. 

              

TABLE 1        

  PVC SEWER PIPE DIMENSIONS 
PIPE SIZE AVERAGE O.D. NOM. I.D. MIN. T. MIN. E MIN. D APPROX. WEIGHT 

(IN) (IN) (IN) (IN) (IN) (IN) (LBS/FT) 
SDR 26 (PS 115) ASTM D3034 

4 4.215 3.891 0.162 3.50 4.863 1.40 
6 6.275 5.793 0.241 4.25 7.239 3.11 
8 8.400 7.754 0.323 4.75 9.692 5.63 

10 10.500 9.692 0.404 6.00 12.116 8.84 
12 12.500 11.538 0.481 6.25 14.424 12.56 
15 15.300 14.124 0.588 7.25 17.652 18.90 

PS 115, ASTM F679 
18 18.071 17.261 0.671 8.00 21.581 28.49 
21 22.047 20.349 0.791 9.50 25.443 ---- 
24 24.803 22.891 0.889 9.60 28.627 ---- 
27 27.953 25.799 1.002 10.10 32.261 ---- 

      * 30 or greater, submit for approval  
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a. Pipe dimensions: 
1) Average outside diameter. 
2) Average inside diameter. 
3) Minimum and average wall thickness. 

b. Pipe stiffness at 5% deflection. 
c. Pipe flattening for PVC sewer pipe: Deflect pipe to 60% deflection.  Remove load 

and examine specimen for evidence of splitting, cracking or breaking. 
 

2. Conduct tests on random sampling basis covering representative extrusion dates making 
up Project of each individual pipe size. 

 
3. Tests reports shall show results of these tests and conformance to ASTM requirements. 

 
D 202.03 EXECUTION 
 
1. Installation 
 
A. Trench, backfill, and compaction shall be done in accordance with Section 102, "Excavation 

and Backfilling for Utilities". 
 
B. Rubber Gasket Joint: 

1. Immediately before making joint, lubricate outside of gasket and inside of bell of groove 
of last pipe with approved manufacturer lubricant. 

2. Assure gasket and ends of pipe are clean and free of sand and gravel. 
3. Introduce spigot or tongue of pipe being laid, with gasket in place, into bell or groove end 

of previously laid pipe. 
4.  Carefully set pipe to line and grade, and join pipes per manufacturer recommendations. 
5. Use jack or "come-along" to ensure joints are tights. 

 
2. Field Quality Control 
 
A. Pipe shall be subject to rejection for failure to conform to requirements of Specifications or 

following: 
1. Any fractures or cracks. 
2. Chips or imperfections. 
3. Defects indicating improper proportioning, mixing, and molding. 
4. Variations of more than 1/8 in./lin.ft. in alignment of pipe intended to be straight. 
5.  Damaged ends, where such damage prevents making satisfactory joint. 

 6.  Complete discoloration of any side of pipe. 
 7.  Manufactured date exceeding one year. 
 
B. Specially fabricated fittings, stubs, or pipe sections, shall be submitted for approval by 

Engineer prior to manufacture. 
 
3. Measurement  

 
PVC sewer pipe will be measured for payment in linear feet for the various sizes and types 
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shown on the plans along the horizontal centerline of the pipe no deduction will be made for 
manholes or fittings. 

 
4. Payment 
 

Plastic sewer pipe will be paid for at the unit price per linear foot, complete in place, as 
provided in the proposal and contract.  The contract price per linear foot shall be the total 
compensation for furnishing of all labor, materials, tools, equipment, and incidentals 
necessary to complete the work, including excavation, granular embedment material, backfill, 
and disposal of surplus materials, in accordance with plans and specifications. 
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SECTION 204 
CLAY PIPE SEWERS 

 
D-204.01 DESCRIPTION:  This Specification shall govern for the furnishing, excavating, laying, 
or placing, and backfilling, shoring, and other operations necessary to the installing of all clay sewer 
pipes of 18” or greater may be used. 
 
D-204.02 MATERIALS:  Clay sewer pipe shall be vitrified clay pipe and shall meet all of the 
requirements for "Extra Strength Clay Pipe" as prescribed by ASTM Specifications C-200.  All joints 
shall comply with ASTM Specification No.C-425 for joints using materials having resilient 
properties. 
 
D-204.03 EXCAVATION:  Pipe sewers shall be built in a trench, the width of which at the top of 
the pipe shall not exceed the external diameter of the bell of the pipe, plus eight (8") inches.  A 
greater width may be permitted by the Engineer when necessary to sheet the trench.  The ground 
shall be excavated in open trench to the width, depth, and in the direction necessary for the proper 
construction of the pipe sewer according tot he plan, except where tunneling is considered necessary 
or proper by the Engineer. 
 
The width of existing surface structures to be removed, such as pavement, sidewalks, driveways, 
curb, curb and gutter, etc., shall not be in excess of that specified for trench width at the top of the 
pipe, except as permitted or authorized by the Engineer to conform to adjacent markings or joints in 
the structure. 
 
The excavation of the trench shall not advance more than two hundred (200) feet ahead of the 
completed pipe work, except where, in the opinion of the Engineer, it is necessary. 
 
Where trench has been excavated below grade, selected fill material shall be used to bring the trench 
to the required grade and shall be thoroughly compacted by means of mechanical tamps. 
 
The Contractor shall do no tunneling except upon w ritten permission from the Engineer.  I f 
permitted, the tunnel shall be of such height and width as the Engineer may direct, and shall be 
excavated in conformity with a cross section approved by him/her in writing. 
 
D-204.04 BRACING AND SHORING:  Shall be as per OSHA (Occupational Safety & Health 
Association). 
 
D-204.05 FOUNDATIONS:  If the foundation is good, firm earth, the  earth shall be shaped or 
pared to give a fill support to the lower third of each pipe and, if necessary to secure a proper bearing 
for the pipe, a layer of gravel or other suitable material shall be placed.  The same means of securing 
a firm foundation shall be adopted in case the excavation has been made deeper than necessary. 
 
If there is not a good natural foundation, the pipes shall be laid in a masonry cradle supported on a 
foundation carried to a soil of satisfactory bearing power or supported on a structure designed to 
carry the weight of pipe and its load to a firm bearing. 
If the foundation is rock, an equalizing bed of earth or sand well compacted shall be placed upon the 
rock.  The thickness of these beds under the barrel of the pipe shall be not less than four (4) inches.  
Pipe shall be laid in these beds so that at least the lower third of each pipe is supported its entire 
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length. 
 
D-204.06 PIPE LAYING:  Each pipe shall be laid to the line and grade given by the Engineer and 
in such manner as to form a close concentric joint with the adjoining pipe and prevent sudden offsets 
of the flow line.  All pipes shall be laid with the bells uphill.  Joints shall be made in the manner 
specified. 
 
The interior of the sewer shall, as the work progresses, be cleared of all dirt and superfluous 
materials of every description.  On small pipe sewers, where cleaning after laying may be difficult, a 
swab or drag shall be kept in the pipe and pulled forward past each joint immediately after its 
completion. 
 
"T" or "Y" branches or junctions shall be installed at the places shown on plans or designated by the 
Engineer. 
 
D-204.07 BACKFILL:  All trenches and excavations in this section shall be in accordance with, 
Section 102. 
 
D-204.08 ORDER OF CONSTRUCTION:  The construction of all sewer pipe lines shall begin at 
the lower or outlet end, or at the low point in the line.  When construction involves the building of 
the main sewer pipe lines having one or more laterals or tributary lines, the construction of the 
laterals or tributary lines shall not be started until the main sewer has been completed to the point 
where the lateral or tributary line connects with the main sewer line.  Sewer appurtenances shall be 
constructed as soon as the sewer which they serve is constructed to their locations.  The postponing 
of the construction of appurtenances until the sewer line has been completed, or the construction of 
appurtenances in advance of the construction of the sewer line, will not be permitted.  All 
connections to existing sewers shall be done in a manner acceptable to the Engineer. 
 
D-204.09 DELIVERY:  Sewer pipe and other materials delivered to the job site in advance of their 
use shall be stored in a manner satisfactory to the Engineer.  All defective sewer pipe or material 
shall be removed from the site of the work.  I f sewer pipe is placed along side of the line of 
construction, it shall be done in such manner as to prevent any unnecessary inconvenience to the 
public or interfere with the adjacent property, and after permission from the Engineer. 
 
Tight fitting stoppers or bulkheads shall be securely placed in or across the end of all sewer lines 
when construction is stopped temporarily, or at the end of a day's work.  Such closures need not be 
water tight. 
 
D-204.10 REJECTION OF PIPE:  Pipe shall be subject to rejection on account of any of the 
following: 
 

a. Variations in any dimension exceeding the permissible variations given in Table II, ASTM 
Designation C-13. 

 
b. Fractures or cracks passing through the barrel or  socket, except that a single crack at the 

spigot end  of the pipe not exceeding 75% of the depth of the socket, or a single fracture in 
the socket not exceeding 3" around the circumference nor 2" lengthwise may be permitted. 
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c. Chips  or fractures on the interior of the pipe exceeding 2" in length, 1 inch in width, and of 

a depth more than one fourth (1/4) the thickness of the shell. 
d. Blisters that are broken or exceed the dimensions specified in Section 26, A STM 

Designation C-13. 
 
  e. Fire cracks or hair cracks sufficient to impair the strength, durability, or serviceability of 

the pipe. 
 
  f. Variation of more than 1/8 inch per linear foot in alignment of a pipe intended to be 

straight. 
 

g. Glaze that does not conform to the requirements specified in Section 25, ASTM 
Designation C-13. 

 
h. Insecure attachment of spurs on branches. 

 
i. Failure to give a clear ringing sound when placed on end and dry-tapped with a light  

  hammer. 
 
All rejected pipes shall be replaced by the Contractor with pipes which meet the requirements of 
these specifications and those set out in ASTM Designation C-13 without additional cost to the    
Owner. 
 
D-204.11 BORINGS:  Where any information pertaining to the character of the subsurface 
formations to be encountered in the excavation work is needed by the Contractor, contractor shall 
make such borings at Contractors own expense, and it is expressly understood that the Owner and/or 
Engineer does not assume any responsibility for any subsurface formations to be encountered along 
the trenching or other excavations. 
 
D-204.12 PUMPING, BAILING, AND DRAINAGE:  The Contractor shall immediately remove 
any surface or seepage water or waters from the sewer pipe lines, drains, trenches, ditches, or other 
surfaces which may accumulate during the progress of the work, by providing the necessary ditches, 
temporary drain lines, or by pumping, bailing, or any other means necessary to attain the desired 
relief.  The Contractor shall have available, at all times during the progress of the work, such pumps, 
and equipment must be maintained in good working condition during the process of completing the 
work so bid. 
 
D-204.13 CONCRETE CUSHION, CRADLE, OR PROTECTION:  Concrete cradle, cushion, 
or protection where required, shall be constructed as shown on the plans.  Where a condition arises 
which requires the installing of such concrete cushions or cradle or protection, not shown on the 
plans, such installation shall be made only on t he written instructions of the Engineer; such 
instruction shall designate the location, shape, type, and manner of construction. 
 
Where concrete cradle or cushion is constructed beneath the sewer pipe, the sub-grade shall be 
prepared to the dimensions and form as shown on the plans.  Concrete cradle, cushion, or protection 
shall be placed in a dry trench unless, in the opinion of the Engineer, such a method is not 
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practicable.  Where the concrete is placed in a wet trench the work shall be done strictly as directed 
or approved by the Engineer. 
 
 
D-204.14 MEASUREMENT:  All pipe installed in accordance with the above specifications and 
accepted by the Engineer shall be measured by the linear foot of the size and at the depth installed.  
The depth shall be measured from the flow line of the pipe to the ground surface over the centerline 
of the pipe at the time of construction.  Depth measurement shall be made at manholes, at intervals 
not to exceed fifty feet (50’) between manholes and at breaks in the profile of the ground, at the time 
of construction.  T he length of sewer mains and laterals will be measured between centers of 
manholes where the installation involves the connecting of sewer into a manhole at each end of the 
line being measured. 
 
Where the installation involves a connection to an existing stub, the measurement shall be made 
from the end of the stub to the center of the manhole on the work being measured.  Sewer stubs shall 
be measured from the end of the stub to the center of the manhole to which the stub is connected.  
Single joints of pipe constructed with a manhole are considered a part of that manhole and no 
additional payments will be allowed. 
 
Concrete cradle or concrete encasement protection will be measured by the linear foot along the 
center of the pipe where it has been installed in accordance with the details shown on the plans. 
 
D-204.15 PAYMENT:  All sewer mains, laterals, and stubs measured as set out above, shall be paid 
for at the unit price bid per linear foot complete in place, of the size, type, and depth constructed, 
which price shall be full compensation for furnishing all labor, material, and equipment, for all 
hauling, excavation, shaping of trench bottom, bracing, sheeting, and lumber not ordered left in 
place, for all installation, backfilling, tamping of backfill, and for all clean-up and incidentals 
necessary to furnish sewer pipe complete in place. 
 
Concrete cradle and concrete encasement will be paid for at the unit price bid per linear foot 
complete in place. 
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SECTION 206 
SERVICE CONNECTION 

 
 

D-206.01 DESCRIPTION:  This Specification shall govern for the furnishing, excavating, laying, 
or placing, and backfilling, shoring, and other operations necessary to the installing of all sanitary 
sewer services. 
 
D-206.02 MATERIALS:  
 
1. Polyvinyl Chloride (PVC)  
 
PVC pipe and fittings 6 inch (6”) through 12 inch (12”) diameter shall be in accordance with 
Section 102.  
 
2. Flexible tap saddles   
 
Flexible 6” tap saddles shall be made of PVC meeting the requirements of ASTM D 5926 and 
shall be used on existing clay sewer pipe only. 
 
D-206.03 EXECUTION:  Sewer connections shall be provided for each dwelling and lot to be 
served and shall be a minimum of 6 inch (6”) diameter. The location of each sewer connection 
shall be clearly in the construction drawings by indicating northing and easting. The as built 
plans shall include the location of each sewer connection by clearly indicating northing, easting 
and elevation.   
 
All new sewer construction shall include pre-manufactured wyes for sewer connections 
according to Detail No. 206-1 thru 206-3. Saddles will only be allowed for connection to existing 
sewer lines. Saddles shall be installed by cutting the pipe with a tapping machine. Connection 
shall be either with a saddle tap or a slip-line taps according to Detail No. 206-4. 
 
Service connection branches shall be plugged with a pipe stopper manufactured for such service. 
The stopper shall be capable of sustaining without failure or leakage. 
 
The lowest floor elevation of any structure to be served by gravity shall be a minimum of four 
feet (4’) above the invert elevation of its sewer connection at the sewer main.  
 
For existing structures, connection to the public sewer with plumbing fixtures located on a floor 
of the structure that is not four feet (4’) or more above the sewer main as specified above shall 
not be allowed unless a written waiver is obtained from the Utilities Department Director or a 
pumping operation is utilized.  
 
Sewer connections shall not be tied directly into an interceptor sewer (18” or greater) unless 
specifically approved by the Utilities Director.  
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The minimum and maximum slope for a 6” sewer lateral shall be 0.50% and 12.35% 
respectively. The following are not permitted: 
 

1) Attaching sewer service connections to the vertical portion of the cleanout constructed at 
the property line or easement line.  

2) Drop connections on the portion of the lateral in the right of way or in a sanitary sewer 
easement.  

 
For projects involving the construction of new sewer mains, the sewer lateral to the property line 
or easement line shall be constructed and tested with the sewer mains. 
 
After acceptance by the City, the plumbing contractor shall construct the sewer lateral from the 
building to the tested sewer lateral, then construct a cleanout at the property or easement line and 
connect it to the tested portion of the lateral.  
 
When specifically approved by the Director, a portion of the cleanout at the property line or 
easement line to within three feet (3’) of the ground surface and a portion of the sewer lateral on 
the private property past any utility easements may be constructed and tested with the sewer 
mains, provided that a means of protecting the cleanout and/or extended sewer lateral is 
provided.  

A sanitary sewer lateral table shall be included in the construction plans. The table will include 
stationing, the inverts of the lateral at the main and elbow, invert at the property or easement line, 
and depth at the property or easement line as well as Northing and Easting.  
 
 
D-206.04 CLEANOUTS: A six-inch (6”) cleanout shall be provided at one foot (1’) from the 
property line within the R.O.W or easement line for each service connection.   
 
Lateral backwater valves shall be installed on sewer laterals serving buildings with basements or 
floors located below the top of the wet well elevation of the nearest wastewater pumping station.  
 
Connection of roof downspouts, exterior foundation drains, areaway drains, basement drains and 
other sources of surface runoff and groundwater directly or indirectly to a sanitary sewer is 
prohibited.  
 
 
D-206.05 BACKFILL:  All trenches and excavations in this section shall be in accordance with, 
Section 102. 
 
D-206.06 CONCRETE CUSHION, CRADLE, OR PROTECTION:  Concrete cradle, cushion, 
or protection where required, shall be constructed as shown on the plans.  Where a condition arises 
which requires the installing of such concrete cushions or cradle or protection, not shown on the 
plans, such installation shall be made only on t he written instructions of the Engineer; such 
instruction shall designate the location, shape, type, and manner of construction. 
 
 
 
 
 



Service connection Page 3 of 3 
 
Where concrete cradle or cushion is constructed beneath the sewer pipe, the sub-grade shall be 
prepared to the dimensions and form as shown on the plans.  Concrete cradle, cushion, or protection 
shall be placed in a dry trench unless, in the opinion of the Engineer, such a method is not 
practicable.  Where the concrete is placed in a wet trench the work shall be done strictly as directed 
or approved by the Engineer. 
 
D-206.07 MEASUREMENT: All sewer laterals, and stubs, shall be measured in accordance with 
the above specifications per each complete in place, of the size, type, depth constructed, and accepted 
by the Engineer. Concrete cradle or concrete encasement protection will be measured by the linear 
foot along the center of the pipe where it has been installed in accordance with the details shown on 
the plans. 
 
D-206.08 PAYMENT:  All sewer laterals, and stubs, shall be paid for at the unit price bid per each 
complete in place, of the size, type, and depth constructed, which price shall be full compensation for 
furnishing all labor, material, and equipment, for all hauling, excavation, shaping of trench bottom, 
bracing, sheeting, for all installation, backfilling, tamping of backfill, and for all clean-up and 
incidentals necessary to furnish sewer services complete in place. 
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SECTION 208 
FIBERGLASS REINFORCED PLASTIC MANHOLES 

 
D-208.01 MATERIALS  
Fiberglass reinforced plastic manholes shall be in accordance with ASTM D3753 “Glass Fiber-
Reinforced Polyester Manholes” and the requirements of this specification.  The inside diameter of 
the manhole barrel shall be either 48” or as indicated in the plans.  A concentric reducer over the 
barrel shall have an inside diameter of 30 inches. The minimum wall thickness for all manholes 
regardless of depth shall be ½” (.480”). 
 
D-208.02 GOVERNING STANDARDS 
 ASTM D3753 - Standard specifications for glass fiber reinforced polyester manholes. 
 ASTM D2412 - Test method for external loading properties plastic pipe by parallel-plate 

loading. 
 ASTM C581 - Practice for determining chemical resistance of thermosetting resins. 
 ASTM D2584 - Test method for ignition loss of cured reinforced resins. 
 ASTM D695 - Test method for compressive properties of rigid plastics. 
 ASTM C790 - Test methods for flexural properties of unreinforced and reinforced plastics 

and electrical insulating materials. 
 ASTM D2583 - Test methods for indentation hardness of rigid plastics by means of barcol 

impressor. 
 
The contractor shall furnish the manufacturer’s certificate that the material meets the standards set 
forth herein.  All fiberglass manhole sections shall be identified with the manufacturer’s name, 
identification number, and manhole length. 
 
Fiberglass – Reinforced Polyester Manholes shall include a 6’ X 6’ reinforced concrete collar in 
accordance to Detail 208-4. 
 
D-208.03 MANHOLE RINGS AND COVERS 
All manhole rings and covers for streets shall have a clear opening of no less than 30” labeled 
SANITARY SEWER  and CITY OF LAREDO with emblem (EJIW 41430043A01 or approved 
equal) and shall have the seating surface of ring machined to secure a snug fit.    
 
The castings for manhole rings and covers shall be as detailed on drawings.  They shall be grey iron 
castings boldly filleted at angles and the rises shall be sharp and perfect.  The casting shall be true to 
pattern, form, and dimensions, free from cracks, sponginess, blow holes, or other pouring faults 
affecting their strength and value for the service intended.  Surfaces of the castings shall bee free 
from burnt on sand and shall be reasonable smooth.  Runners, risers, fins, and other cast-on places 
shall be removed from the surface. 
 
D-208.04 EXCAVATION 
The contractor shall be all necessary excavation for the various manholes.  Such excavation shall be 
of sufficient size as to permit the proper installation of the base and wall forms, and allow room for 
striping of such forms.  All such excavation shall conform to the size and dimensions as shown on 
the drawings, plus a maximum of four (4) feet to permit working room.  Care shall be taken to insure 
that the excavation is not carried to a greater depth that required.  If it becomes necessary to shore the 
walls and also permit the construction of the manhole itself without necessitating the removal of any 
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shoring until such time as the entire manhole is completed.  No shoring shall be left or back filled 
around, unless authorized by the Engineer.  Shoring shall remain in place for at least twenty-four (24) 
hours after the masonry or concrete work has been completed. 
 
D-208.05 GENERAL CONSTRUCTION METHODS 
All manhole work shall be completed and finished in a careful and workmanlike manner, special care 
being given to sealing the joints around all pipe that extend through the wall of the manhole.  Joints 
for sewer pipe for line and drop connections in sizes 8”-15” shall be made by means of InsertaTee 
watertight compression connection or approved equal as shown in the plans and details.  Install in 
accordance with the manufacturer’s written instructions.  Connections for pipe larger that 15” shall 
be made using a pre-approved connection.  Install in accordance with the manufacturer’s written 
instructions after finishing of wall has additional concrete to shape or form on the drawing.   
Where old manholes are to be adjusted to meet new lines and grades, all old masonry or concrete 
shall be thoroughly cleaned and wetted before joining any new masonry or concrete to it.  All work 
on manholes shall be done in a workmanlike manner and in conformity with the usual practice used 
for such work.  All materials for adjusting old manholes shall conform to the requirements set out in 
these specifications for manhole work. 
 
D-208.06 BACKFILLING 
The backfilling around the outside of manholes shall commence as soon as the concrete or masonry 
has been allowed to cure the required time and the forms and shoring have been removed.  Such 
backfill shall be placed in layers of not more than six inches and shall be thoroughly tamped before 
the next layer is installed.  It is anticipated that the backfilling shall be either hand or mechanically 
tamped.  Whichever method is used, care must be exercised to insure that the backfill is thoroughly 
compacted to the density shown on the drawings.  When a density is not shown on the drawings, 
compaction shall be 90% standard proctor density (ASTM D-690).  Unless shown otherwise on the 
drawings suitable material selected from the excavation shall be used for backfill.  Material must be 
subject to approval by the Engineer. 
 
D-208.07 DROP MANHOLES 
Drop manholes shall consist of construction of a standard sanitary sewer manhole with one standard 
drop connection on one side only when 24 inches above the manhole invert, as shown in the detail 
drawings.  A ll material used in the drop connection shall conform to the requirements of the 
pertinent specifications. 
 
D-208.08 MEASUREMENT 
This item will be measured by each individual structure completed.  The depth will measure from the 
flow line to the top of the rim.  The size shall be the nominal inside diameter.  This item includes 
but, is not limited to the following: 
 Structural Excavation; 
 Loading, hauling, and disposing of all excess material; 
 Furnishing all labor and materials; 
 Placing and compacting all backfill; 
 Final Grading. 
 
D-208.09 PAYMENT 
This item will be paid for at the Contract unit price bid per each structure for the various sizes, types 
and various depths of manholes complete and in place as shown in the drawings and specified herein. 
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SECTION 210 

CONCRETE MANHOLES 
 
210.01 DESCRIPTION: This item shall govern construction of manholes complete in place and the 
materials used therein, including excavation, installation, backfilling and surface restoration. It shall 
also include furnishing and installing rings, covers, appurtenances and any pumping, and drainage 
necessary to complete work. Wastewater manholes shall be acceptance tested by the Contractor.  
 
The Contractor shall submit descriptive information and evidence that the materials and equipment 
the Contractor proposes for incorporation into the Work is of the kind and quality that satisfies the 
specified functions and quality.  
 

MATERIALS 
 

210.02 MATERIALS and COMPONENTS:   
 
(1) Cast in place concrete shall be Class A, and precast concrete shall be Class I. All interior surfaces 

of wastewater manholes shall have a solvent-free 100%  solids, ultra high build epoxy coating ( 
Raven 405, Standard epoxy coating 4553, Reliner MSP, Carboline plasite 4500S) or be otherwise 
acceptably protected from the acidic effects of municipal wastewater. Backfill or over excavated 
areas shall be in accordance with Section 102.   

 
(2) Mortar: Mortar shall be composed of one part Portland cement, one part masonry cement (or ¼ 

part hydrated line), and sand equal to 2-1/2 to 3 times the sum of the volumes of the cement and 
lime used. The sand shall meat the requirements for “Fine Aggregate” as given in Section 406 
“Concrete for Structures”. 

 
(3) Reinforcement: Reinforcing steel shall conform to the requirements of Section 410, “Reinforcing 

Steel”. Secondary, non-structural steel may be replaced by collated fibrillated polypropylene 
fibers acceptable to the Engineer in cast-in-place wastewater manholes. 

 
(4) Brick: Brick for ring adjustment courses or for wastewater manholes shall be prohibited. 
 
(5) Ring and Covers: Rings and covers shall conform to the requirements as described on the Std. 

Details. 
 

Replacement Rings and Covers, 30” (clear opening) diameter Lids: This ring and cover shall be 
used for the replacement of broken rings and covers, Minor Manhole Adjustment, or as otherwise 
directed by the Engineer. 
 
Rings and Covers, 30” (clear opening) diameter Lids: This ring and cover should be used for all 
new manhole construction, except as otherwise directed by the Engineer.  

 
(6) Pipe-to-Manhole:  Precast bases shall have flexible, resilient and non-corrosive boot 

connector’s or ring water stops acceptable to the Engineer confirming to the requirements of  
      ASTM C 923 on all wastewater pipe connections. 
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(7)  Precast Grade Ring:  Rings shall be reinforced Class A concrete 
 

Precast Grade Rings, 30-1/2” Inside Diameter:  This adjustment ring shall be used only for 
adjusting existing manholes with 30 inch lids and for Wastewater Access Device.  Inside to 
outside diameter dimension of ring shall be 6” with a thickness of 3” to 6”. 
   
Precast Grade Rings 35” Inside Diameter:  This adjustment ring shall be used for new manhole 
construction with 32” lids. Inside to outside dimensions of ring shall be 6” with a thickness of 4” 
to 6”. 

 
 (8) New manhole Construction and Minor Manhole Adjustment: 

 
New manhole construction and minor manhole adjustments shall be performed as indicated on 
plans and shall consist of adding precast reinforced concrete rings to adjust the manhole to final 
grade. 

 
For new manhole construction, the maximum vertical allowable ring adjustment shall be limited 
to 12” (the maximum includes the depth of the ring casting). For existing manhole adjustments 
that fall within the limits of overlay and street reconstruction projects, the maximum vertical 
allowable shall be limited to two feet (the maximum includes the depth of the ring casting). All 
other existing manholes shall have a maximum allowable ring adjustment of one foot (the 
maximum includes the depth of the ring casting). Any adjustment that will exceed these 
requirements shall be accomplished as indicated on the standard detail, and as described below 
in (9) “Major Manhole Adjustment”. All manholes located in flooded areas shall have bolted 
down covers and vents in accordance with TCEQ requirements.  
 

(9) Major Manhole Adjustment: 
 

Any adjustment that exceeds the requirements of 18”adjustments shall be accomplished as 
indicated on plans and shall consist of any combination of removing the concrete rings, and/or 
the manhole cone section, and/or the straight riser section of the manhole to bring the manhole to 
final grade. All manholes located in flooded areas shall have bolted down covers and vents in 
accordance with TCEQ requirements.  
 

  (10)  Waterproofing Joint Materials:  O -ring and wedge seals for the joints of all wastewater 
manholes, when indicated, shall conform to the requirements of ASTM C443. Cold applied 
preformed plastic gaskets for wastewater manholes shall be as specified by Engineer. 
Connections between reinforced concrete wastewater manhole structures and pipe shall meet the 
requirements of ASTM C923.  

 
 
210.03 CONSTRUCTION: All manholes shall have a minimum inside diameter of 48 inches for 
pipe up to 15” diameter and minimum 60 inches for pipes up to 27” diameter.  Manhole base section 
shall be appropriately increased to accommodate all converging pipe. A minimum horizontal clearance 
of 12 inches shall be maintained between adjacent pipes. Pipe ends within the base section shall not be 
relied upon t o support overlying manhole dead and live load weights. All wastewater branch 
connections to new or existing main shall be made at manholes with the influent pipe crown installed 
at the elevation of the effluent pipe crown or above. Where lines enter the manhole up to 24 inches 
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above the flow line of the outlet, the invert shall be sloped upward to receive the flow, thus preventing 
splashing or solids deposition. Where the spring line of an influent pipe is 24 inches or more above the 
spring line of the effluent pipe, a drop manhole shall be used. Construction of extensions to existing 
system shall require placement of new manholes at locations indicated or directed by the Engineer. 
Unless otherwise indicated, wastewater manholes shall have concentric cones, except on manholes 
over large mains where an eccentric cone shall be situated to provide access to an invert ledge. 
 
Manholes shall be founded to the established elevations on uni formly stable subgrade. Unstable 
subgrade shall be over excavated a minimum of 12 inches and replaced with a material acceptable to 
the Engineer. Precast base units shall be founded and leveled on 6" (inch) coarse aggregate bedding. 
The cast-in-place concrete cradle shall be poured against undisturbed trench walls up the pipe’s   
spring line. 
 
All adjustments shall be completed prior to the placement of the final surface. 
 
Manhole components to be reused shall be carefully removed and the contact areas shall be cleaned of 
all mortar, concrete, grease and sealing compounds. Any items broken in the process of removal and 
cleaning shall be replaced in kind by the Contractor of this expense. 
 
If the adjustment involves raising the elevation of the top of the manhole in accordance with these 
specifications, the top of the concrete ring shall be cleaned and built up vertically to the new elevation, 
using new or salvage concrete rings and the ring and cover installed with the top surface conforming to 
the proposed grade. 
 
Cast-in-place foundations shall have a minimum depth of 12 inches at the invert flowing. The widths 
of all manhole inverts shall be specifically sized for the connecting pipes. Inverts shall be “U” shaped 
with a minimum depth of a minimum fall of 0.10 of a foot between the inlet and outlet. The lowermost 
riser section may be set in the concrete while still green, after which the foundation shall be, cured a 
minimum of 24 hours prior to proceeding with construction of the manhole up to 12 feet in depth. The 
foundation shall be cured an additional 24 hours prior to continuing construction above the 12 foot 
level. Manhole shall be measured from the invert flow line to the finish surface elevation. 
 
Wastewater manhole having cast in place foundations may be constructed over existing wastewater 
pipes, except polyvinyl chloride (PVC), and the top half of the pipe removed to facilitate invert 
construction. The manhole shall rise from the spring line elevation of the pipe, approximately one inch 
of each 12 inches of run (8%). Wastewater manholes with lines larger than 15 inches shall require 
precast bases; manholes constructed over in-service mains however, may be built on cast-in-place 
foundations if the flow cannot be interrupted. Precast and cast-in-place wastewater junctions boxes 
shall be allowed only where indicated on the plans or-acceptable to the Engineer. The floor of the  
manhole also, shall rise outwardly from the spring line on a slope at 1:12 (8%). 
 
Wastewater lines, except reinforced concrete pipe, set in cast-in-place foundations, shall require a 
water stop seal or gasket acceptable to the Engineer around the outside perimeter of the pipe. It shall 
be approximately centered under the manhole section wall. 
 
Cast-in-place manholes, junction boxes and flat-slab transitions shall be reinforced Class A concrete. 
All structural concrete work shall conform to Section 406, “Concrete Structures”. Forms will be 
required for all cast-in-place walls above the foundation. Where the surrounding material can be 
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trimmed to a smooth vertical face, outside forms may be omitted. 
 
Backfilling for manholes shall conform to the density requirements of Section 102.  M anhole 
construction in roadways may be staged to facilitate base construction. Manholes constructed to 
interim elevations shall be covered with steel plates of sufficient thickness to support vehicular traffic. 
Steel plates on wastewater manholes shall be set in mortar to minimize inflow. 
 
Manholes shall be completed to finish elevation prior to placement of the roadway’s finish surface. 
The excavation for construction of manhole construction shall be backfilled with cement stabilized 
sand (2 sacks per cubic yard) up to the bottom of Portland Cement pavement slabs or to within two (2) 
inches of finish elevation of asphalted concrete pavements. The cement-stabilized sand shall be a 
minimum of 12 inches thick. 
 
When rings and covers are set to grade, the inside and outside of the concrete rings shall be wiped with 
mortar so placed as to win a durable water-tight joint smooth and even with the manhole cones section. 
No grouting shall be performed when the atmospheric temperature is at or below 40 degree F, and 
when necessary, because of a sudden drop in temperature, joints shall be protected against freezing for 
at least 24 hours. 
 
210.04 ACCEPTANCE TESTING OF WASTEWATER MANHOLES:  Manholes shall be tested 
in accordance with Section 218. 
 
(1) Test by the Vacuum Methods: Shall not be acceptable unless recommended by Engineer and 

authorized by the Utilities Director. 
 
(2) Test by the Infiltration Method. 
 
All manhole testing shall be performed by Exfiltration Method of testing described below. This 
method may only be used when ground water is not present. If ground water is present a Vacuum Test 
may be used only if directed by the Engineer. All backfilling and compaction shall be completed prior 
to the commencement of testing. 
 
(a) Procedures: 

1. Manhole section interiors shall be carefully inspected; units found to have through-wall 
lift holes, or any penetration of the interior surface by inserts provided to facilitate 
handling, will not be accepted. Coating shall be applied after the testing unless coating is 
applied before field assembly, or at the factory. All lift holes and exterior joins shall be 
plugged with an acceptable non-shrink grout. No grout shall be placed in horizontal 
joints. 

2. After cleaning the interior surface of the manhole, the Contactor shall place and inflate 
pneumatic plugs in all of the connecting pips to isolate the manhole; sealing pressure 
within the plugs shall be as recommended by the plug manufacturer. 

3. Concrete manhole shall be filled with water or otherwise thoroughly water for a period 
of 24 hours prior to testing. 

4. At the start of the test, the manhole shall be filled to the top with wetted. The test time 
shall be 1 hour (60 minutes). The Construction Inspector must be present for observation 
during the entire time of the test. Permissible loss of water in the 1hour test time is 0.025 
gallons per diameter foot, per foot of manhole depth. For a 4-foot diameter manhole, this 
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quantity converts to a maximum permissible drop in the water lever (from the top of the 
manhole cone). Of 0.05 inches per foot of manhole depth (0.5 inches for a 10 foot deep 
manhole). 

 
(3) Failure to Pass the Test (Records of Tests) 
 

If the manhole fails to pass the initial test method as described in (2) Test by the Exfiltration 
Method and, if allowed, (1) Test by the Vacuum, or if visible groundwater leakage into the 
manhole is observed, the Contractor shall locate the leak, If necessary by disassembly of the 
manhole, checking gaskets and replacing if necessary, relubrication, and re-assembly, or 
Contractor may install an acceptable exterior joint sealing product (recommended by Engineer and 
approved by Utilities Director) on all joints and then retested. If any manhole fails the vacuum 
and/or exfiltration tested twice, the Contractor shall consider replacing that manhole. If the 
Constrictor chooses to attempt to repair that manhole, the manhole must be retested until it passes. 
In no case shall cold applied preformed plastic gasket be sued for repair. Records of all manhole 
testing shall be made available to the Engineer at the close of each working day, or as otherwise 
directed. Any damaged or visually defective products, or any products out or acceptable tolerance 
shall be removed from the site. 
 
At a minimum, test Records shall include the following and shall be part of the Project records 
turned in with the acceptance package: 
 
Name of the manhole manufacturer 
Date tested/date re-tested 
Passed/failed and state what was done to correct the problem 
Location/station of manhole 
Type of Coating 
Any repairs made to the joints. 
 

(4) Inspection: 
 
The Engineer shall make visual inspection of each manhole after it has passed the testing 
requirements and is considered to be its final condition. The inspection shall determine the 
completeness of the manhole; any defects shall be corrected to the Engineer’s satisfaction. All  
 
testing shall be performed at the presence of a Utilities Inspector.  
 

210.05 MEASURMENT:  All manholes and the type indicated shall be measured as each unit, size 
and depth complete in place.  
 
New manholes constructed to interim elevations to facilitate stage construction shall be measured as one 
unit regardless of the number of interim elevation constructed. All labor, materials and other expenses 
necessary for the stage construction shall be considered subsidiary to the completed unit. 

 
210.06 PAYMENT:  Payment for completed manholes of the type, size and depth indicated shall be 
made at the unit price bid for each including all labor, equipment, materials, time and incidentals 
necessary to complete the work. 
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SECTION 212 
PROPOSED WASTEWATER PUMP STATION STANDARDS 

 
212.1   Description:  
 

This item shall govern the design of wastewater pumping stations.  The Engineer shall 
design Wastewater Pump Stations shall to comply with Texas Commission for 
Environmental Quality (TCEQ) - Design Criteria for Sewerage Systems, 30 TAC 317.3 
or any revisions thereto as applicable.  The Wastewater Pumping Station design shall also 
meet the criteria and standards listed within this item of the City of Laredo (COL) 
Specifications for Water and Sanitary Sewer Construction, if it is to be accepted as part of 
the COL infrastructure. 

 
The installation of submersible, self-priming type pumping stations is preferred.  The 
engineer shall make an earnest effort to incorporate the design of this pumping station 
type into projects submitted to the Utilities Department for review.  If another type of 
pumping station (i.e. dry well – wet well, suction lift) is proposed to COL for review and 
approval, the Engineer shall justify that it is more appropriate for the project than the 
preferred submersible type.        

 
212.2   Pumping Station General Information:  
 

a. The pumping station shall be installed in a location, which is readily accessible 
by maintenance vehicles and is removed from the vehicular traffic lanes of streets 
and alleys. A minimum 12 foot wide dry weather caliche road shall be 
constructed along the access easement for operation and maintenance.     

 
b. The lift station wet well and piping should be designed to avoid operational 

problems with grit accumulation and provisions for grit removal.   
             

d. The expected average and peak flow rates produced by all the phases or units of a 
proposed development that will be served by the pumping station must be 
presented.  Any expected expansions, modifications or replacements of lift 
stations related to the growth of the development must be presented with the 
initial submittal of the design report and engineering drawings.               

 
e. A minimum of two independent pumps shall be provided.  Both pumps at 

stations with only two units shall be the same size.  Pumping stations shall be 
designed so that one unit or the largest capacity unit can be out of service and the 
remaining unit(s) is (are) able to deliver the expected peak hourly flow rate to the 
designated point. 

 
e. Public access will be prevented by installing an 8 foot high fence around the 

pumping station compound with 3 strands of barbed wire above the fence.  
Entrance gates will be at least 12 feet in width and shall be located near the wet 
well to facilitate cleaning with a vacuum truck. 

 
212.3    Pumping Station Valves and Piping  
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a. Each pump shall have individual discharge lines.  Individual shutoff and check 
valves will be installed on the discharge line of each pump and shall not be 
installed within the lift station wet well. A separate valve pit shall be constructed.    

 
b. Check valves shall be swing arm type and not be installed on the vertical portion 

of the discharge piping.  Individual shut off valves will be gate valves (not plug 
valves) with a valve pit box. Valve pit box shall be of minimum 4 feet by 6 feet, 
equipped with a drain, a check valve in the drain pipe and proper ventilation. All 
valve pits deeper than 4 feet shall include an aluminum ladder.       

 
c. 45 degree cast iron elbows will be provided for pump discharge piping turns. 
 
d. Discharge plumbing shall include 4” quick connect with valve and cap. 
 

212.4   Suction Lift Pumping Station Piping 
 

a. Unless otherwise specified in this section, suction lift pumps shall meet all other 
applicable requirements in these standards and 30 TAC 317.3.    

 
b. Suction lift pump stations using dynamic suction lifts exceeding the limits 

outlined in the following sections may be approved upon submittal of factory 
certification of pump performance and detailed calculations indicating 
satisfactory performance under design conditions.  Detailed calculations must 
include static suction lift as measured from the “lead pump off” elevation to the 
centerline of the pump suction, friction and other dynamic head losses, altitude 
correction, required net positive suction head and a safety factor of 6 feet.  

 
c. The pump equipment compartment shall be above grade or offset and shall be 

physically isolated from the wet well to prevent the humid and corrosive 
atmosphere from entering the equipment compartment.  Wet well access shall be 
provided through another opening in the wet well cover.   

 
d. Self-priming pumps shall be capable of priming and repriming at the “lead pump 

on” elevation.  Self-priming and repriming shall be automatically accomplished 
within 60 seconds under design operating conditions.  

 
e. Suction piping shall not exceed the size of the pump suction and shall not exceed 

25 feet in total length.   
 

f. Priming lift at “lead pump on” elevation shall include a safety factor of at least 4 
feet from the maximum allowable priming lift for the specific equipment at 
design operating conditions.   

 
g. The total of the dynamic suction lift at the “pump off elevation” and required net 

positive suction head at design operating conditions shall not exceed 22 feet. 
 
h. “T” fitting shall be installed on the individual suction lines in lieu of a 90 degree 

elbows at the last turn before the pumps to facilitate suction line cleaning.    
 

i. Dresser couplings with rubber compression rings will be installed on the suction 
lines to reduce vibrations and facilitate removal. 
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j. A ¾ inch bleeder valve and piping will be installed on the pump housing to prime 

and clean pumps. 
 
k. Slide type fittings with boot gaskets will be installed on piping at the pumps to 

facilitate pump removal.  
 

l. Vacuum gages shall be installed on the suction lines at pump housings 
 
 m. Pulley guards will be provided.    
 
212.5 Pumps 
 

a. A minimum 5 horsepower unit will be provided (no single phase pumps 
accepted). 

 
b. 30 TAC 317.3.c.4 requires submittal of a design report which will include system 

curves, pump curves and head calculations: Total Suction Lift or Total Suction 
Head, Net Positive Suction Head available and required Total Discharge Head 
and Total Dynamic Head including friction losses 
 

c. The following information will be submitted in the design report sealed by a 
State of Texas  Licensed Professional Engineer for review and approval in 
addition to the information in the above Section 216.5.b that is required by the 
TCEQ. 

 
1) Manufacturer(s) of the motor and pump 
2) Pump and motor serial numbers   
3) Suction pipe, discharge pipe and impeller sizes   
4) Pump speed ratio  
5) Motor rated horsepower 
6) Motor rated speed 
7) Motor characteristics: voltage, phase, frequency 
8) Rated capacity for site conditions  
9) Efficiency 
10) Electrical Diagrams 
11) Manufacturer’s Specifications  

 
d. Pumps in Submersible Type Pumping Station shall be readily removed and 

replaced without dewatering the wet well or disconnecting any piping in the wet 
well. 

 
212.6 Wet Wells 

 
a. The proposed elevation of all critical components must be presented including: 

pump intake line inverts, control and alarm levels, top of the wet well, top of the 
dry well, control and alarm levels, influent line invert(s), invert overflow to 
emergency storage. Invert flow of pipe to wet well shall not be less then the 
diameter of inflow pipe.  
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b. A lockable aluminum hatch cover with minimum dimensions of 4 feet by 6 feet 
shall be installed in the wet well cover for access unless shown otherwise on 
drawings.    

 
 

c. The wet well shall be located near the gated Lift Station compound entrance for 
easy access of maintenance equipment.  

 
d. The wet well shall be lined with an epoxy coating over all interior surfaces to 

prevent corrosion of the concrete structure as specified in Division D, Section 
210, entitled “Concrete Manholes”. Fiber glass wet wells do not require epoxy 
coating. Fiberglass wall thickness shall be minimum 3/4” thick unless project 
specific structural calculations sealed by a State of Texas licensed professional 
engineer indicate a lesser thickness is adequate for projected design loads (1/2” 
min.). 

 
e. The bottom of the excavated pit for wet or dry well structure must be leveled and 

native soils, if present, compressed with excavation equipment for the installation 
of a gravel bed to support the base of the structure.       

 
f. A minimum of 12 inches of pea gravel shall be installed as bedding material in 

the finished bottom of dry well and wet well excavations.  The pea gravel will 
also be installed between the wet or dry well and the excavation to an elevation 
of 1/3 the total depth of the structure as measured from the well bottom.  Utilities 
Inspectors will make a site- specific decision regarding the need or amount of pea 
gravel placement when the dry well and/or wet well is to be installed within rock.        

        
212.7 Pump Station Controls 
 

a. Control systems shall be an air bubble, ultrasonic or float type.  The electrical 
equipment shall comply with the National Electrical Code requirements for Class 
1, Group C and D, Division 1, locations.  

 
b. High and low level floats shall also be installed with air bubble and ultrasonic 

system to operate in case of control system malfunction. 
 

c. The control system bubbler, transducer, or float controls shall be placed in an 
area of the wet well which is removed from of the effects of the influent flow(s) 
being received.  

 
d. Provisions shall be made to automatically alternate the pumps at the completion 

of each pumping cycle at all stations.  An alternation stop switch shall be 
provided.  

 
e. Pump “Lead – Lag” Operation: 

 
One pump will be adequate to deliver all anticipated peak flows.  The “lead” 
pump is turned on at the first on control elevation with the “lag” pump started 
with a rising liquid level at the second on control elevation.  The “lead” and “lag” 
pumps will both continue to operate until the pump off control elevation is 
attained.  The “lead” and “lag” shall be automatically alternated between the 
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pumps at the completion of each pumping cycle.  The “lag” pump shall start if 
the “lead” pump fails to start at the beginning of a cycle. 

                 
f. Additional support shall be provided for the rear of the communication box 

cabinet to bear the weight and prevent leaning. 
 
212.8   Pump Instrumentation and Monitoring 
 

a. The telemetry alarm system shall be of equal brand or compatible to current 
system used by the City in the area and shall be installed at all lift stations with 
battery backup and an automatic dialing capacity.  

 
The alarm level elevation shall also be annunciated locally at the lift station with 
an audible and visual alarm to comply with 30 TAC 317.3.e.5.      

 
b. All lift stations shall be equipped with hour meters for each pump to record pump 

motor running time, phase monitor, and lighting arrestor. 
 

c. Pressure gauges shall be installed on the discharge line of each pump.  
 

d. Flow measuring devices with instantaneous rate indicators, totalizers and 
recorders designed specifically for sewage force mains shall be provided at lift 
stations receiving peak flows of 1,200 gallons per minute or more.  

  
212.9 Force Mains 
 

    a. The force main will be installed at least 3 feet below the finished ground surface, 
but not at the same elevation as the gravity inlet line(s) in accordance with TCEQ 
217.67.    

 
    b. Thrust blocking shall be provided on all buried force main piping in accordance 

with the most current version of the COL Specifications for Water and Sanitary 
Sewer Construction.  

 
    c. A gate valve shall be installed on the force main outside pumping stations in a pit 

box for the following scenarios: (1) if located over and along a creek or the Rio 
Grande river bed or (2) if the volume held within the force main is greater than 
the emergency wet well volume above the alarm level when located outside any 
creek or river bed.  The valve will prevent sewage flow from draining back into 
the wet well during emergencies and equipment reparation.         

 
d. No segment of the force main shall have zero slope to limit the accumulation of 

gases.  Low points should be avoided to prevent solids accumulation. 
 

e. Force mains shall transition into a gravity line within a manhole in a manner that 
minimizes agitation of sewage.  The crowns of the force main and outlet gravity 
line will match with bench grouting installed to direct flow into the outlet with a 
minimal change in the gravity flow angle.      

 
212.10 Ventilation 
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a. There shall be no connection between wet well and dry well ventilation systems. 
 

b. Permanently Mechanical ventilation is required for dry wells located below the 
ground surface and for wet wells having screens or mechanical equipment 
requiring regular maintenance or inspection.    

 
 

Portable ventilation equipment shall be provided for use at submersible pump 
station and suction lift pump station wet wells when entrance to the wet well for 
equipment maintenance is required. 

 
c. Multiple air inlets and outlets are desirable in dry wells over 15 feet deep.  

Dampers should not be used on exhaust or fresh air ducts.  Fine screens or other 
obstructions within air ducts should be avoided to prevent clogging.    

 
d. Manual lighting/ventilation switches shall override automatic controls installed 

for intermittently operated lighting/venting equipment.       
 
212.11   Electrical 
 

a. Electrical systems and components (i.e. motors, lights, cables, conduits, 
switchboxes, control circuits etc.) in raw sewage wet wells, and in all enclosed or 
partially enclosed spaces where hazardous concentrations of flammable gases or 
vapors may be present, shall be designed by a State of Texas licensed 
professional engineer in accordance with the National Electrical Code (NEC) and 
National Electrical Safety Code (NESC) requirements, for Class 1 Group C and 
D, Division 1 locations.  In addition, equipment located in wet wells shall be 
suitable for use under corrosive conditions.  Each flexible cable shall be provided 
with watertight seal and separate strain relief.  A fused disconnect switch located 
above ground shall be provided for all pumping stations.  When such equipment 
is exposed to the weather, it shall meet the requirements of weatherproof 
equipment (NEMA 4R). 

 
b. All electrical junction and control boxes for the motor hook up, electrical 

connections and cable extensions are to be located outside the wet well. 
 

c. All underground electrical conduits shall be PVC and have a cover depth of 18 to 
24 inches beneath the finished surface.  

 
d.              Wire should be sized for a minimum of 100 amps. 

 
e.              The float control junction box shall be made of PVC. 

 
f.  Special Considerations for Submersible Pumping Stations  

 
(1) Submersible pumping stations shall meet the applicable electrical requirements 

above, except as modified in this section. 
 

(2) Electrical supply, control, and alarm circuits shall be designed to provide strain 
and to allow disconnection outside the wet well.  Terminals and connectors shall 
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be protected from corrosion by location outside the wet well in weatherproof 
enclosure. 

 
(3) The motor control center shall be located outside the wet well, be readily 

accessible and be protected by a conduit seal to meet the requirements of the 
National Electrical Code to prevent the atmosphere of the wet well to enter the 
control center.  The seal shall be located that the motor may be electrically 
disconnected without disturbing the seal. 

 
(4) Pump motor cables shall meet the requirements of the National Electrical Code 

Standards for flexible cords in wastewater pumping stations.  The cable circuit 
shall be de-energized by ground fault interruption protection in the event of the 
inability of the cable to conduct electricity.  Power cord terminal fittings shall be 
corrosion-resistant and constructed in a manner to prevent entry of moisture into 
the cable, shall be provided with relief appurtenances, and shall be designed to 
facilitate field construction.                    

 
212.12  Emergency Operations 
 

a. An evaluation of the power supply reliability at the lift station location shall be 
performed in accordance with 30 TAC 317.3.e.1.  Wastewater retention capacity 
within the lift station and collection system shall be calculated at peak flow with 
volumes above the alarm level. 

 
b. If the installation of a spill containment structure is required in accordance with 

30 TAC 317.3.e.4, it will be designed to completely drain stored wastewater into 
the lift station wet well as its level is lowered to normal operating levels.         

 
c. There shall be an electrical connector installed on the above ground power 

service panel with an approved transfer switch to connect a standby generator if a 
permanent on-site unit is not required.  This electrical connector shall be sized to 
allow connection of the properly sized generator to operate the pumping station. 

 
d. All permanently installed engine driven generators shall be protected from 

operating conditions that would result in damage to the equipment.  Protective 
equipment shall be capable of shutting down the engine and activating an on site 
alarm.  Protective equipment shall monitor for conditions of low oil pressure and 
overheating. 

 
e. The generating unit of a permanently installed or portable generator shall be 

adequate to provide power for pump motor starting current, lighting, proper 
ventilation and other equipment necessary for safety and proper operation of the 
lift station.                       

 
f. The engine shall be located above grade with adequate ventilation of fuel vapors 

and exhaust gases.   
 

212.13 MEASUREMENT AND P AYMENT: Separate measurement or 
payment will be made for this item and the Contractor shall investigate/ the 
conditions as they exist in the field and include the unit price bid for the items 
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concerned full reimbursement. Payment shall be made in lump sum complete in 
place for the furnishing of all labor, materials, tools, equipment, and incidentals 
necessary to complete work, including excavation, granular embedment material, 
backfill, and disposal of surplus materials, in accordance with the plans and these 
specifications. 
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SECTION 214 
 SANITARY SEWER CLEANOUTS 

 
D-214.01 DESCRIPTION:  This Specification shall govern for the furnishing, excavating, laying, 
or placing, and backfilling, shoring, and other operations necessary to the installing of all sanitary 
sewer cleanouts. Cleanout connections shall be provided at the end of the sanitary sewer main and 
shall be a minimum of 8 i nch (8”) diameter. The location shall be clearly indicated on the 
construction drawings. 
 
D-214.02 MATERIALS:  
 
Cast iron boot and cover shall be in accordance to ASTM A48 Class 30B. 
 
PVC pipe and fittings 6 inch (6”) through 12 inch (12”) diameter shall conform to Section 202.  
 
D-214.03 EXECUTION:   An eight-inch (8”) cleanout shall be provided outside of the 
pavement or as approved by the Utilities Director at one foot (1’) from the property line within 
the R.O.W., easement line or as indicated on the plans. A cast iron cleanout cover shall be placed 
over every cleanout for the main line as per Detail No.  
 
D-214.04 BACKFILL:  All trenches and excavations in this section shall be in accordance with, 
Section 102. 
 
D-214.05 CONCRETE CUSHION, CRADLE, OR COLLAR: Concrete cradle, cushion, or 
collar, shall be constructed as shown on the plans.  Where concrete cradle or cushion is constructed 
beneath the sewer pipe, the sub-grade shall be prepared to the dimensions and form as shown on the 
plans.  Concrete cradle, cushion, or collar shall be placed in a dry trench unless, in the opinion of the 
Engineer, such a method is not practicable.  Where the concrete is placed in a wet trench, the work 
shall be done strictly as directed or approved by the Engineer. 
 
D-214.06 MEASUREMENT: All sewer cleanouts shall be measured in accordance with the above 
specifications per each complete in place, of the size, type, depth constructed, and accepted by the 
Engineer.  
 
D-214.07 PAYMENT:  All sewer cleanouts, shall be paid for at the unit price bid per each 
complete in place, of the size, and type constructed, which price shall be full compensation for 
furnishing all labor, material, and equipment, for all hauling, excavation, shaping of trench bottom, 
bracing, sheeting, for all installation, backfilling, tamping of backfill, and for all clean-up and 
incidentals necessary to furnish sewer services complete in place. 
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SECTION 216 
ADJUSTING MANHOLES, CLEANOUTS, AND INLETS 

 
D-216.01 DESCRIPTION: This item shall govern for the furnishing of materials and for adjusting, 
abandoning, or capping existing sewer manholes, cleanouts, or inlets where required by the plans.  
Manholes, cleanouts, and inlets shall be adjusted to positions and/or elevations as shown on the plans 
or as ordered by the Engineer and in accordance with these specifications. 

 
D-216.02 MATERIALS:  Manholes, cleanouts, or inlet rings, plates, grates, covers in good 
condition removed from the manholes, cleanouts, and inlets in the process of abandonment, capping, 
or adjustment may be re-used upon approval from the engineer. 
 
D-216.03 CONSTRUCTION:  Manholes, cleanouts, or inlet rings, covers, plates, and grates shall 
be removed carefully and the contact areas shall be cleaned of all mortar and grease.  Rings, covers, 
plates, or grates broken in the process of removal and cleaning shall be replaced in kind by the 
Contractor at his expense. 
 
If the adjustment involves lowering the top of a manhole, cleanout, or inlet, a sufficient depth of 
concrete shall be removed to permit reconstruction on a batter not exceeding one (1) inch horizontal 
to two (2) inches vertical. The manhole or inlet ring, cover, plate, or grate shall then be installed with 
top conforming to the proposed new surface of street or grading as the case may be. 
 
If the adjustment involves raising the elevation of the top of manhole, cleanout, or inlet, the top 
course shall be cleaned of mortar and built up vertically to the new elevation using new Class "A" 
Concrete as per section 504, and the ring, cover, plate, or grate installed with top conforming to the 
proposed new surface of street or grading as the case may be. 
 
If abandonment of an inlet, cleanout, and manhole is required, it shall be removed completely to a 
depth one foot below the bottom of the trench.  In each instance, the bottom of the trench shall be 
restored to grade by backfilling and compacting by the methods provided herein for backfill. 
 
If capping of a manhole, cleanout, or inlet is required by the plans, capping shall be in accordance 
with the details shown on the plans. 
 
D-216.04 MINOR ADJUSTMENTS:  New concrete manhole and existing manhole 
adjustments shall be in accordance to Section 210.02 (7) and 210.02 (8). New fiberglass manhole 
and existing fiberglass manhole adjustments shall be done using a multi-purpose rubber 
composite adjustment riser (18” max) and fiberglass kit approved by the manufacturer.  
 
D-216.05 MAJOR ADJUSTMENTS:  Concrete and fiberglass manhole adjustments in 
accordance to Section 210.02 (9) 
 
D-216.06 MEASUREMENT:  Manholes, cleanouts, or inlets completely adjusted, abandoned, or 
capped as prescribed above, will be measured by the unit of each manhole, cleanout, or inlet 
adjusted.  The excavation and backfill involved will not be measured for payment. 
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D-216.07 PAYMENT:  Each manhole, cleanout, or inlet adjusted, measured as prescribed 
above, complete in accordance with these specifications, will be paid for at the unit price bid for 
"Adjusting Manholes", "Adjusting Cleanouts", and "Adjusting Inlets", which price shall be full 
compensation for furnishing all required materials, including backfill as required, excavation, 
tools, labor, equipment, and incidentals required to complete the work. 
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SECTION 218 
TESTING SEWER SYSTEM 

 
D-218.01 GENERAL 
 
1. Summary 
 
A. Section Includes: 

1. Deflection testing of sanitary sewer lines. 
2. Leakage testing of sanitary sewer lines. 
3. Leakage testing of sanitary sewer manholes. 

 
B. Measurement and Payment: 

1. Include costs for testing in appropriate unit prices bid for sewer line construction. 
 
2. Submittals 
 
A. Submit in accordance with Standard General Conditions and Supplementary Conditions. 
 
B. Copies of all test results shall be submitted to the Engineer prior to acceptance of sewer 

system. 
 
D-218.02 PRODUCTS (N/A) 
 
D-218.03 EXECUTION 
 
1. GENERAL 
 
A. Commence test procedures when following condition are met. 

1. Pipe section to be tested is clean and free of dirt, sand, water or other foreign material. 
Pipe system shall be isolated from the existing waste water system. 
2. Pipe section to be tested has backfill placed and compacted 

B. Repair visible leaks in manholes and sewers regardless of results of leakage tests. 
C. Notify Engineer and City of Laredo Utilities Department in writing 48 hours before 

beginning tests. 
D. Contractor shall furnish and pay for all water required for testing. 
 
2. Deflection Testing of Sanitary Sewer Lines 
 
A. Perform tests on sewer pipe in presence of Engineer and City of Laredo Utilities 

Inspector. 
B. Provide necessary test mandrel, cable, reeling equipment, and other materials and 

equipment required to perform tests.  Provide cable at each end of test mandrel to allow 
withdrawal if mandrel becomes stuck. 

C. Deflection Tests shall be performed on all flexible pipes.  For pipelines with inside 
diameters less than 27 inches, a rigid mandrel shall be used to measure deflection. 
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1. Mandrel sizing.  The rigid mandrel shall have an outside diameter (OD) equal to 95% 

of the inside diameter (ID) of the pipe.  The inside diameter of the pipe, for the 
purposes of determining the outside diameter of the mandrel, shall be the average 
outside diameter minus two minimum wall thicknesses for OD controlled pipe and the 
average inside diameter for ID controlled pipe, all dimensions shall be per appropriate 
standard.  Statistical or other "tolerance packages" shall not be considered in mandrel 
sizing. 

2. Mandrel design. The rigid mandrel shall be constructed of a metal or a rigid plastic 
material that can withstand 200 psi without being deformed.  The mandrel shall have 
nine or more "runners" or "legs" as long as the total number of legs is an odd number. 
The barrel section of the length at least 75% of the inside diameter of the pipe.  A 
proving ring shall be provided and used for each size mandrel in use. 

3. Method options. Adjustable or flexible mandrels are prohibited.  A television 
inspection is not a substitute of the deflection test. Mandrels with removable legs or 
runners may be accepted on a case-by-case basis. 

D. The test shall be performed without mechanical pulling devices.  Sewer is considered to 
have passed deflection test if mandrel can be drawn through sewer system being tested 
without aid of mechanical assistance. 

E. If excessive force is required or mandrel fails to pass through, sewer shall have failed 
deflection test. 

F. The test shall be conducted after the final backfill has been in place at least 30 days. No 
pipe shall exceed a deflection of 5.0%.  If a pipe should fail to pass deflection test, the 
problem shall be corrected and a second test shall be conducted after the final backfill has 
been in place and additional 30 days.  Correct failed sewers by excavating sewer a point 
of failure and for distance of 10 ft on either side, allowing sewer to return to its original 
round cross-section and backfill according to Specifications.  Remove and replace sewers 
failing to return to original round cross-section or failing second deflection test at not cost 
to Owner.  Do not use devices to generate internal pressures or vibrations to correct failed 
sewers. 

 
3. Leakage Testing of Sanitary Sewer Lines 
 
A. Tests: 

1. Pressure test sanitary sewer pipe 24 inches or smaller in diameter using low pressure 
air test. 

B. General: 
1. Conduct tests in presence of Engineer and City of Laredo Utilities Inspector. 
2. Provide piping connections between section of line being tested and air supply, test 

pressure equipment, weirs, meters, certified pressure gauge, and other equipment, 
materials, and facilities necessary to make specified test. 

3. Provide bulkheads, blocking, bracing or other temporary sectionalizing devices that 
may be required. 

4. Remove temporary sectionalizing devices after test complete. 
C. Low Pressure Air Test 

1.  General: 
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a. Conduct required low pressure air test as specified herein. 
b. Plug pipe outlets with test plugs.  Brace each plug securely to prevent blowouts 

during air test. 
c. Add air slowly. 
d. Pressurizing equipment shall include regulator set to avoid over-pressuring and 

damaging line. 
e. Safety pressure test in accordance with OSHA requirements. 

2. Air Test Procedures: 
a. The procedure for the low pressure air test shall conform to the procedures 

described in ASTM C-828, ASTM C-924, ASTM F-1417, or other appropriate 
procedures, except for testing times. 

b. The test times shall be as outlined in this section.  For sections of pipe less than 36 
inch average inside diameter, the pipe shall be pressurized to 3.5 psi greater than 
the pressure exerted by groundwater above the pipe.  Once the pressure is 
stabilized, the minimum time allowable for the pressure to drop from 3.5 pounds 
per square inch gauge to 2.5 pounds per square inch gauge shall be computed from 
the following equation: 

 
T = 0.085 x D x K 

      Q 
 

T= time for pressure to drop 1.0 pound per square inch gauge in seconds; 
K= 0.0049 x D x L, but not less than 1.0; 
D= average inside pipe diameter in inches; 
L= length of line of same pipe size being tested, in feet; 
Q= rate of loss, 0.0015 cubic feet per minute per square feet internal surface shall  
       be used. 

 
Since a K value of less than 1.0 shall not be used, there are minimum testing times for each pipe 
diameter as follows: 
  

Pipe Diameter 
(inches) 

 
Minimum Time 

(seconds) 

 
Length for 

Minimum Time 
(feet) 

 
Time for Longer 

Length  
(seconds) 

 
6 

 
340 

 
398 

 
0.855 (L) 

 
8 

 
454 

 
298 

 
1.520 (L) 

 
10 

 
567 

 
239 

 
2.374 (L) 

 
12 

 
680 

 
199 

 
3.419 (L) 

 
15 

 
850 

 
159 

 
5.342 (L) 

 
18 

 
1,020 

 
133 

 
7.693 (L) 

 
21 

 
1,190 

 
114 

 
10.471 (L) 

 
24 

 
1,360 

 
100 

 
13.676 (L) 
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27 

 
1,530 

 
88 

 
17.309 (L) 

 
30 

 
1,700 

 
80 

 
21.369 (L) 

 
33 

 
1,870 

 
72 

 
25.856 (L) 

 
The test may be stopped if no pressure loss has occurred during the first 25% of the calculated testing 
time.  If any pressure loss or leakage has occurred during the first 25% of the test period, then the test 
shall continue for the entire test duration as outlined in this subparagraph or until failure. 
 

c. Provide calibrated and certified test gauge at remote test plug. 
 

1.  G auge air pressure within test section and attach to test plug by sufficient               
       length of hose to place gauge at ground surface.  In case of test frames for            
       individual joint testing, gauge to be remote from air supply. 

 
d. Proceed with test after sewer and lateral installation, including backfilling, is 

complete and lines cleaned.  Proceed as follows: 
 

1. Flush and clean prior to conducting low pressure air test. 
 

2. Isolate section of sewer line to be tested by means of inflatable stoppers of 
other suitable test plugs.  One plug shall have inlet tap, or other provision, for 
connecting hose to portable air control source. 

 
3. If test section is below groundwater level, determine height of groundwater 

above spring line of pipe at each end of test section and compute average. For 
every foot of groundwater above pipe spring line, increase gauge test pressure 
by 0.43 lb/sq. in. 

 
4. Connect air hose to inlet tap and portable air control source.  Air equipment 

shall consist of necessary valves and pressure gauges to control rate at which 
air flows into test section and to enable monitoring of air pressure within test 
section.  Testing apparatus shall also be equipped with pressure relief device to 
prevent possibility of loading test section with full capacity of compressor. 

 
5.  Add air slowly to test section until pressure inside pipe is raised to 4.0 psig 

greater than average back pressure that may be over pipe. 
 

6. After pressure of 4.0 psig obtained, regulate air supply so pressure is 
maintained between 3.5 and 4.0 psig (above average groundwater back 
pressure) for period of 2 min.  This allows air temperature to stabilize in 
equilibrium with temperature of pipe walls.  Pressure will normally drop 
slightly until temperature equilibrium is obtained.  During this period, check 
plugs with soap solution to detect plug leakage. 

 
7. Determine rate of air loss by time pressure drop method.  After 2-min air 
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stabilization period, air supply is disconnected and the test pressure is allowed 
to decrease to 3.5 psig. Time required for test pressure to drop from 3.5 to 2.5 
psig is determined if rate of air loss is within allowable time limit.  If time is 
equal to or greater than times indicated in tables, pipe line shall be deemed 
acceptable. 

 
8. Upon completion of test, open bleeder valve and allow air to escape.  Plugs  

shall not be removed until air pressure in test section is released.  During this  
time, no one shall be allowed in trench or manhole while pipe is being  
decompressed. 

 
e. Repair sewers failing air test by removing and replacing defective pipe 

sections or by other approved methods at contractors cost. 
 

1. Retest until acceptable test results obtained to be paid by contractor. 
 
D-218.04. LEAKAGE TESTING OF SANITARY SEWER MANHOLES 
 
A. After completion of manhole construction, all sealing or rehabilitation, all manholes shall 

be tested for water tightness and leakage separately and independently of wastewater lines 
by hydrostatic exfiltration testing. 

 
B. Plug influent and effluent lines, including services lines, with suitability-sized pneumatic 

or mechanical plugs.  Ensure plugs are properly rated for pressures required for test.  
Follow manufacturer's safety and installation recommendations.  Place plugs a minimum 
of 6 inches outside of manhole walls. Brace inverts to prevent lines from being dislodged 
if lines entering manhole have not been backfilled. 

 
C. Hydrostatic Exfiltration Testing: 
 

1. Hydrostatic exfiltration testing shall be performed as follows: all wastewater lines 
coming into any manhole shall be sealed with an internal pipe plug, and then the 
manhole shall be filled with water and maintained full for at least one hour 

 
a. The maximum leakage for hydrostatic testing shall be 0.025 gallons per foot 

diameter per foot of manhole depth per hour. 
 

2. If water loss exceeds amount tabulated above, locate leaks, complete repairs necessary 
to seal manhole and repeat test procedure until satisfactory results are obtained. 

 
3. For concrete manholes, a wetting period of 24 hours may be used prior to testing in 

order to allow saturation of the concrete. 
 

D.  Repair sewers failing air test by removing and replacing defective pipe 
sections or by other approved methods at contractors cost. 
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SECTION 220 
MICROTUNNELING 

 
 

D-220.01 DESCRIPTION: The trenchless installation of pipes below ground, by jacking the pipe 
behind a remotely-controlled, steerable, guided, articulated microtunnel boring machine (MTBM) 
which is connected to and shoved forward by the pipe being installed, generally precluding man 
entry. A geotechnical baseline report prepared by the engineer shall be made available prior to 
bidding for the project. If geotechnical report is not available, the contractor is responsible for 
contracting a geotechnical laboratory to do a subsurface exploration.  
 
1. PERMITS: Contractor shall obtain a right of way use permit for the work from City of Laredo 

and any other agency. 
 
2. CONTRACTOR QUALIFICATIONS:  
 

2.1. The contractor shall be trained by the respective manufacturer of the microtunneling 
equipment in the use of the machinery. The contractor shall provide certification from the 
manufacturer that the contractor has been trained and is proficient in the use of equipment. 
Only the contractor’s employee trained and certified by the manufacturer shall be allowed to 
operate the equipment during the project. 

2.2. The contractor shall submit job history and reference list of equal or greater size projects 
successfully completed including the owner, engineer, addresses, phone numbers, and dates 
that said projects were completed. 

2.3. All personnel shall be fully trained in their respective duties as part of the  
microtunneling crew and in safety. The Supervisor must have at least two years of 
microtunneling experience. A competent and experienced supervisor representing the 
Drilling Contractor shall be present at all times during the actual drilling operations. A 
responsible representative who is thoroughly familiar with the equipment and type work to 
be performed must be in direct charge and control of the operation at all times.  

 
 
D-220.02 MATERIALS:  
 
Pipe:  
 

(a) Pipe shall be specifically designed and certified for microtunneling by the pipe manufacturer 
and shall comply with ASTM and ASCE (ASCE Standard Construction Guidelines for 
Microtunneling) Specifications for use in Microtunneling.  
(b) All joints shall consist of an elastomeric sealing element, sleeve, and a compression cushion 
ring as required by applicable ASTM and ASCE standards.    

 

Allowable forces: The allowable jacking strength capacity of pipe shall be capable of withstanding 
the maximum jacking forces imposed by the operation.   
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Pipe Characteristics   

(a) Steel pipe shall have a minimum wall thickness of 
1
/4 inch or as specified in section 126, 

whichever is larger.  Likewise, concrete pipe shall have a minimum wall thickness as specified in 
section 304.   
(b) Pipe shall be round. Steel pipe shall have a roundness tolerance, so that the difference 
between the major and minor outside diameters shall not exceed 1% of the specified nominal 
outside diameter, or 0.25 inch, whichever is less.  Likewise, concrete and other types of pipes 
shall have similar roundness tolerances.  
(c) Pipe shall have square and machine beveled ends.  The pipe end maximum out-of-square 
tolerance shall be 0.04 inch, (measured across the diameter).  
(d) Pipe shall be straight. The maximum allowable straightness deviation over any 10 foot length 
of steel pipe is 1/8 inch.  
(e) Pipe shall be without any significant dimensional or surface deformities.  All pipes shall be 
free of visible cracks, holes, foreign material, foreign inclusions, blisters, or other deleterious or 
injurious faults or defects. Any section of the pipe with a gash, blister, abrasion, nick, scar, or 
other deleterious fault greater in depth than ten percent (10%) of the wall thickness, shall not be 
used.  

 
Protective Coatings (Steel Pipe)  

A coating to provide a corrosion barrier as well as an abrasion barrier is required.  The coating shall 
be bonded well to the pipe and have a hard smooth surface to resist soil stresses and reduce friction. 
A mill-applied fusion bonded epoxy coating is required for steel pipes (ASTM 972/972M).  

SUBMITTALS:  

1. Prior to beginning work, the Contractor shall submit to the Engineer a work plan detailing 
the procedure and schedule to be used to execute the project. The work plan shall include a 
description of all equipment to be used, down-hole tools, a list of personnel and their 
qualifications and experience (including back-up personnel in the event that an individual is 
unavailable), list of subcontractors, a schedule of work activity, a safety plan (including 
MSDS of any potentially hazardous substances to be used), traffic control plan (if 
applicable), an environmental protection plan and contingency plans for possible problems. 
Work plan shall be comprehensive, realistic and based on actual working conditions for the 
particular project. Plan shall document the thoughtful planning required to successfully 
complete the project. 

2. Specifications on material to be used shall be submitted to Engineer and material  
shall include the pipe, fittings, drilling mud, drilling additives and any other item,  
which is to be an installed component of the project or used during construction. 

 
D-220.03 CONSTRUCTION: For street crossings, the crossing shall be as close to 90 degrees as 
practical. 
 
1. Minimum Allowable Depths: Minimum allowable depth of cover shall be as specified in the 
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approved plans 
 
 
2. Method 
 

(a) At completion of the MT operation, the installed pipe shall be inspected by means of a Closed 
Circuit Television (CCTV) camera and/or a pressure test. Damaged pipe shall be jacked through 
to the receiving shaft and be removed. Other methods of repairing the damaged conduit may be 
used, as recommended by the manufacturer and approved by the Engineer/ Inspector.  
(b) Perform shaft and tunnel excavation in a manner that will minimize the movement of the 
ground in front of and surrounding the excavation and minimize subsidence of the surface, 
structures, and utilities above and in the vicinity of the excavation. Support the ground in a 
manner to prevent loss of ground and keep shafts stable. Support pit excavation by positive 
means and as necessary during all shutdown periods.  
(c) The contractor shall continuously monitor and compare the actual volume of spoil recovered 
to the theoretical volume.  
(d) If any damage is observed to any property, the work shall cease immediately until a plan of 
action to minimize further damage and restore the damaged property is submitted and approved 
by the Engineer/ Inspector.  
(e) Pipe ends shall be temporarily sealed until the drive and receiving shafts are made permanent, 
or other manholes are installed, to prevent water or earth infiltration.  
(f) The control equipment shall integrate the method of excavation, removal of soil, and 
simultaneous placement of pipe. Line and grade shall be controlled by a guidance system that 
relates the actual position of the MTBM to a design reference (e.g. by a laser beam transmitted 
from the drive shaft along the center line of the pipe to a target mounted in the shield). As each 
pipe section is jacked forward, the control system shall synchronize spoils removal, excavation, 
and jacking speeds. The MTBM display equipment shall continuously show and automatically 
record the position of the shield with respect to the project design line and grade.  
 

3. Equipment 
 

(a) The Microtunneling Boring Machine (MTBM) shall be mechanically articulated to enable 
steering of the shield and shall be capable of incremental adjustments to maintain face stability 
for the soil conditions encountered. A remotely controlled steering mechanism shall be provided 
that allows for the operation of the system without the need for personnel to enter the tunnel.  
(b) The measuring and balancing of earth and groundwater pressure shall be achieved by use of a 
slurry system. The MTBM cutter face shall at all times be capable of supporting the full 
excavated area without the use of ground stabilization and have the capability of measuring the 
earth pressure at the face and setting a calculated earth balancing pressure.  
(c) The MTBM shall be advanced by jacks mounted in a jacking frame and located in the drive 
shaft. The MTBM shall be moved forward by the jacks advancing a successive string of 
connected pipes toward a receiving shaft.  
(d) The MTBM shall meet the following minimum performance requirements:  

• Capable of providing positive face support regardless of the MTBM type.  
• Articulated to enable controlled steering in both the vertical and horizontal direction to a 

tolerance of plus or minus 1 inch from design alignment.  
• All functions are controlled remotely from a surface control unit.  
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• Capable of controlling rotation, using a bi-directional drive on the cutter head or by using 
anti-roll fins or grippers.  

• Capable of injecting lubricant around the exterior of the pipe being jacked.  
• Indication of steering direction.  
• For slurry type MTBM, the following is also required:  
• Measurement of the volume of slurry flow in both the supply and return side of the slurry 

loop.  
• Indications of slurry bypass valve position.  
• Indication of pressure of the slurry in the slurry chamber.  

 
4. Drive and Receiving Shafts 
 

(a) Location - A minimum distance, from the edge of the paved shoulder or curb, to the face of 
any access pit, equipment, and supplies, shall be a minimum of 10 feet along arterials and a 
minimum of 5 feet along local streets. Any deviation from these distances shall require prior 
approval from the Engineer/Inspector.  
(b) Sheeting and Bracing -Sheeting and bracing shall be required whenever any part of the access 
pit excavation is located within the roadbed influence area.  Steel sheet piling shall be furnished 
and installed as indicated. An additional earth retention structure shall be required above and 
below the bore hole on the drilling face of all access pits to prevent loss of material during 
construction.  
(c) Protection - Fencing barriers shall be installed adjacent to access pits, open excavations, 
equipment and supplies with suitable fencing and plastic drums to prohibit pedestrian access to 
the work site. Equipment shall not be used as fencing to protect access pits.    
(d) Miscellaneous Items  

• Thrust blocks should be designed to distribute loads into the ground in a uniform manner 
such that any deflection of the thrust block is uniform and does not impart excessive 
loads on the shaft itself or cause the jacking frame to become misaligned.  

• Entry and exit seals should be provided at shaft walls if needed to prevent inflows of 
groundwater and slurry.  

 
5. Over Cut Allowance- Overcut is the annular space between the excavated bore and the outside 

diameter of the pipe.  When using this method, the allowable overcut shall not exceed the outside 
pipe radius by more than one inch. 

 
6. Water Tight joints-Water tight pipe joints are required to ensure the integrity of the roadbed.  

Pipe shall be constructed to prevent water leakage or earth infiltration throughout its entire 
length.   

 
7. Lubrication and Slurry Fluids 
 

(a) Lubrication shall be used to reduce necessary jacking forces in cohesive soil. The most 
common lubrication is bentonite.  
(b) The pumping rate, pressures, viscosity and density of the slurry shall be monitored to ensure 
adequate removal of spoil.  The excess slurry at entry and exit points in pits shall be contained 
until they are recycled or removed from the site. All slurry fluids shall be disposed of or recycled 
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in a manner acceptable to the appropriate local, state or federal regulatory agencies.  
 
 
8. Settlement/Heaving Monitoring 
 

(a) This method shall be performed in a manner that will minimize the movement of the ground 
in front of, above, and surrounding the boring operation; and will minimize subsidence of the 
surface above and in the vicinity of the boring.  
(b) Potential heave or settlement shall be monitored at each shoulder point, edge of pavement, 
the edge of each lane (or centerline for two lane roads), and otherwise at 50 foot intervals along 
the pipe centerline.  
(c) A survey shall be performed prior to initiating this operation at each required monitoring 
location. A similar survey shall then be performed at each location, on a daily basis, until the 
permitted activity has been completed.  All survey readings shall be recorded to the nearest one-
hundredth (0.01) of a foot. Digital photographs of the pavement conditions shall also be taken 
prior and after the pipe installation.  
(d) All operations shall stop immediately whenever monitored points indicate a vertical change 
in elevation of 1/2 inch or more, or any surface disruption is observed.  The Contractor shall then 
immediately report the amount of settlement to the Engineer/ Inspector.  

 
9. Ground Water Control 

 
(a) Dewatering shall be conducted whenever there is a high ground water table level to prevent 
flooding and facilitate the operation. The water table elevation shall be maintained at least 2 feet 
below the bottom of the casing at all times.  When needed, dewatering may be initiated prior to 
any excavation.  
(b) Minor water seepage or pockets of saturated soil may be effectively controlled through 
bailing or pumping. This control shall be accomplished without removing any adjacent soil that 
could weaken or undermine any access pit, its supports, or other nearby structure.  
(c) Larger volumes of ground water shall be controlled with one or more well points or with 
staged deep wells.  Well points and staged deep well pumping systems shall be installed and 
operated without damage to property or structures, and without interference with the rights of the 
public, owners of private property, pedestrians, vehicular traffic, or the work of other contractors. 
Any pumping methods used for de-watering and control of ground water and seepage shall have 
properly designated filters to ensure that the adjacent soil is not pumped along with the water. 
Well diameter, well spacing and the pump’s pumping rate, shall provide adequate draw down of 
the water level. Wells shall be located to intercept ground water that otherwise would enter the 
access pit excavation and interfere with the work. Upon removal of a well, the hole shall be filled 
and grouted according to the specifications identified in as flowable fill, and Plugging Drill 
Holes as directed by the Engineer.  
(d) Existing storm sewers shall only be used to discharge water from the dewatering operation in 
accordance with a permit obtained from the appropriate storm sewer owner. Filters or sediment 
control devices shall be required to ensure that the existing system is not adversely affected by 
construction debris or sediment. 
(e)  If grouting is used to prevent ground water from entering the area of the access pit, the 
grouting shall be installed without damage to property or structures and without interference with 
the rights of the public, owners of private property, pedestrians, vehicular traffic, or the work of 
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other contractors. The material properties of the grout shall conform to the specifications 
identified in as flowable fill. 

 
10. Failure 
 

(a) Should anything prevent completion of this operation, the remainder of the pipe shall be 
constructed and/or abandoned by methods approved by the Engineer/Inspector and accepted by 
the city.  
(b) Abandonment of any component of the installation shall only be allowed as approved by the 
Engineer/Inspector and accepted by the city.  
 

 
D-220.04 CONTAMINATION: When an area of contaminated ground is encountered, all 
operations shall stop immediately, and shall not proceed until approved by the 
Engineer/Inspector.  Any slurry shall be tested for contamination and disposed of in a 
manner, which meets Local, State and/or Federal requirements.  

 
D-220.05 WORK SITE RESTORATION:  
 

(a) Access pits and excavations shall be backfilled with suitable material, and in a method 
approved by the Engineer/Inspector.  
(b) The disturbed grass-surface area shall be top soiled, seeded, fertilized, mulched, and 
anchored.  
(c) Upon completion of the work, the contractor shall remove and properly dispose of all excess 
materials and equipment from the work site.  

 
D-220.06 TELEVISING PIPE: In accordance to Section 226 

 
D-220.07 MEASUREMENT: This Item will be measured by the linear foot. Such measurements 
will be made between the ends of the barrel along its flow line.  
 
D-220.08 PAYMENT: 
Payment for the work in this section will be as per linear foot or as stipulated in the contract 
documents. The price for installing the pipe lines shall be full compensation for all materials, labor, 
equipment, cost of insertions and retrieval, pavement removal and replacement, testing, and 
incidentals required to complete the replacement process. 
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SECTION 222 
HORIZONTAL DIRECTIONAL DRILLING 

 
D-222.01 GENERAL: This Item shall govern the furnishing and installing pipe for constructing 
pipe culverts, storm sewer mains and water lines. The pipes shall be of the sizes, types, design and 
dimensions shown on the plans and shall include all connections and joints to new or existing pipes, 
sewer, manholes, inlets, headwalls and other appurtenances as may be required to complete the work. 
A geotechnical baseline report prepared by the engineer shall be made available prior to bidding for 
the project. If geotechnical report is not available, the contractor is responsible for contracting a 
geotechnical laboratory to do a subsurface exploration.  
 
1. PERMITS: Contractor shall obtain a right of way use permit for the work from City of Laredo. 
 
2. CONTRACTOR QUALIFICATIONS:  

2.1. The contractor shall be trained by the respective manufacturer of the equipment in the use of 
the machinery. The contractor shall provide certification from the manufacturer that the 
contractor has been trained and is proficient in the use of equipment. Only the contractor’s 
employee trained and certified by the manufacturer shall be allowed to operate the 
equipment during the project. 

2.2. The contractor shall submit job history and reference list of equal or greater size projects 
successfully completed including the owner, engineer, addresses, phone numbers, and dates 
that said projects were completed. 

2.3. All personnel shall be fully trained in their respective duties as part of the  
directional drilling crew and in safety. The Supervisor must have at least two years 
directional drilling experience. A competent and experienced supervisor representing the 
Drilling Contractor shall be present at all times during the actual drilling operations. A 
responsible representative who is thoroughly familiar with the equipment and type work to 
be performed must be in direct charge and control of the operation at all times.  

 
D-222.02 MATERIALS: Approved materials for HDD include: high-density polyethylene (HDPE), 
steel, fusible PVC, restrained joint PVC, and ductile iron pipe.   Alternate materials will require prior 
approval:  
 
Pipe: HDPE pipes shall conform to the current ASTM D1248, ASTM D3350, and ASTM F714. 
Steel pipe shall conform to the current ASTM A 53-97 and ASTM 139-96. Ductile iron pipe shall 
conform to the current ASTM 716-95 and ASTM 746-95. PVC pipe shall conform to the current 
ASTM F1962-99 and ASTM D2321-00.  

Allowable forces: The pulling force shall not exceed the pipe manufactures recommendation.  When 
using HDPE pipe, an extra six foot section of the pipe shall be pulled out of the borehole to check for 
any sign of stress or damage.  

Pipe Characteristics   

(a) HDPE pipe shall have a minimum SDR value of 11. 
(b) Pipe shall be without any significant dimensional or surface deformities.  All pipes shall 
be free of visible cracks, holes, foreign material, foreign inclusions, blisters, or other 
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deleterious or injurious faults or defects. Any section of the pipe with a gash, blister, 
abrasion, nick, scar, or other deleterious fault greater in depth than ten percent (10%) of the 
wall thickness, shall not be used.  

 
Protective Coatings (Steel Pipe)  

A coating to provide a corrosion barrier as well as an abrasion barrier is required.  The coating shall 
be bonded well to the pipe and have a hard smooth surface to resist soil stresses and reduce friction. 
A mill-applied fusion bonded epoxy coating is required for steel pipes. Pipe joints shall be coated in 
the field with an approved coating. 

SUBMITTALS:  

1. Prior to beginning work, the Contractor shall submit to the Engineer a work plan detailing 
the procedure and schedule to be used to execute the project. The work plan shall include a 
description of all equipment to be used, down-hole tools, a list of personnel and their 
qualifications and experience (including back-up personnel in the event that an individual is 
unavailable), list of subcontractors, a schedule of work activity, a safety plan (including 
MSDS of any potentially hazardous substances to be used), traffic control plan (if 
applicable), an environmental protection plan and contingency plans for possible problems. 
Work plan shall be comprehensive, realistic and based on actual working conditions for this 
particular project. Plan shall document the thoughtful planning required to successfully 
complete the project. 

2. Specifications on material to be used shall be submitted to Engineer and material  
shall include the pipe, fittings, drilling mud, drilling additives and any other item,  
which is to be an installed component of the project or used during construction. 

D-222.03 CONSTRUCTION: For street crossings, the crossing shall be as close to 90 degrees as 
practical. 
 
1.   Minimum Allowable Depths 

 
The minimum allowable installation depth of cover of a HDD installed pipe under the road and 
shoulder surface is correlated to the pipe diameter (if subsurface utility engineering discovers a 
conflict with existing utilities, the depth of cover will be adjusted accordingly).  T able 2 
summarizes the minimum allowable depths:  

Table 2 -- Minimum Allowable Depth 

Pipe Diam. Depth of Cover(feet) 

6” or  less 6 
7” – 12” 8 
13”- 24” 10 

24” and greater 12 
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In locations where the road surface is superelevated, the minimum depth of the bore shall be 
measured from the lowest side of the pavement surface.  In addition, a minimum 3 foot depth 
shall be maintained in all other features including ditch bottoms. 
 

1. Method 
 

(a) The ends of each section of HDPE pipe shall be inspected and cleaned as necessary to be free 
of debris immediately prior to joining the pipes by means of thermal butt-fusion. The 
Polyethylene pipe shall be of the same type, grade, and class of the polyethylene compound used 
in the process.  
(b) The handling of the joined pipeline shall be in such a manner that the pipe is not damaged by 
dragging it over sharp or jagged objects. Sections of the pipes with cuts and gouges exceeding 10 
percent of the pipe wall thickness or kinked sections shall be removed and the ends rejoined.  
(c) Pipe rollers, skates or other protective devices shall be used to prevent damage to the pipe, 
eliminate ground drag, reduce pulling force, and reduce the stress on the pipe and joints.  
(d) Sufficient space shall be allocated to fabricate and layout the product pipeline into one 
continuous pipe length, thus enabling the pull back to be conducted during a single operation. If 
space considerations are discovered that make this impossible, the permit applicant shall obtain 
specific alternative instructions from the Engineer/Inspector.  
(e) The required piping shall be assembled in a manner that does not obstruct adjacent roadways 
or public activities.  
(f) The drill path alignment shall be as straight as possible to minimize the frictional resistance 
during pullback and maximize the length of the pipe that can be installed during a single pull.  
(g) The minimum radius of curvature of HDD path should be 1,200 times the nominal diameter 
of the pipe to be installed.  
(h) For large diameters (greater than 20 in), an intermediate pre-reaming is required before 
pulling the utility into place.  
(i) The drilling fluid in the annular region outside of the pipe shall not be removed after 
installation, and remain in place to provide support for the pipe and neighboring soil.  
 

2. Drilling Site 
 

(a) Location - A minimum distance, from the edge of the paved shoulder or curb, to the face of 
any access pit, equipment, and supplies, shall be a minimum of 10 feet along arterials and a 
minimum of 5 feet along local streets. Any deviation from these distances shall require prior 
approval from the Engineer.  
(b) Protection-Fencing barriers shall be installed adjacent to equipment and supplies with 
suitable fencing and plastic drums to prohibit pedestrian access to the work site.  Equipment shall 
not be used as fencing to protect access pits.  
 

3. Over Cut Allowance 
 

The overcut diameter shall not exceed the outside diameter (OD) of the pipe by more than 1.5 
times to ensure excessive voids are not created resulting in post installation settlement.  
 

4. Water Tight joints 
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Water tight pipe joints are required to ensure the integrity of the roadbed.  Pipe shall be 
constructed to prevent water leakage or earth infiltration throughout its entire length.   

5. Drilling Fluids 
 

(a) Drilling fluid shall be used during drilling and back reaming operations.   
(b) Excess drilling fluids shall be contained within a lined pit or containment pond, or trailer-
mounted portable tank, until removed from the site.   
(c) All drilling fluids shall not enter the streets, manholes, sanitary and storm sewers, and other 
drainage systems, including streams and rivers.  
 

6. Pipe Locating and Tracking 
 

 (a) During construction, continuous monitoring and plotting of pilot drill progress shall be 
undertaken to ensure compliance with the proposed installation alignment. The contractor shall 
plot the actual horizontal and vertical alignment of the pilot bore at each edge of pavement and at 
intervals not exceeding 20 feet. This “as built” plan and profile shall be updated as the pilot bore 
is advanced.   
(b) The contractor shall at all times provide and maintain instrumentation that will accurately 
locate the pilot hole and measure drilling fluid quantity. The contractor shall grant the Engineer/ 
Inspector access to all data and readout pertaining to the position of the bore head, the fluid 
pressures, and flows.  
(c) Trace wire is required for all non metallic pipe installation for post construction location 
purposes.  
 

7. Settlement/Heaving Monitoring 
 

(a) This method shall be performed in a manner that will minimize the movement of the ground 
in front of, above, and surrounding the boring operation; and will minimize subsidence of the 
surface above and in the vicinity of the boring.  The ground shall be supported in a manner to 
prevent loss of ground and keep the perimeter and face of the boring stable at all times, including 
during shutdown periods.  
(b) Potential heave or settlement shall be monitored at each shoulder point, each edge of 
pavement, the edge of each lane (or centerline for two lane roads), and otherwise at 50 foot 
intervals along the pipe centerline.  
(c) For pipe sizes larger than 3 inches a survey shall be performed one day prior to initiating this 
operation at each required monitoring location.  A similar survey shall then be performed at each 
location, on a daily basis, until the permitted activity has been completed.  All survey readings 
shall be recorded to the nearest one-hundredth (0.01) of a foot.  Digital photographs of the 
pavement conditions shall also be taken prior and after the pipe installation.  
(d) All operations shall stop immediately whenever monitored points indicate a vertical change 
in elevation of 1/2 inch or more, or any surface disruption is observed.  The Contractor shall then 
immediately report the amount of settlement to the Engineer/ Inspector.  
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8. Failure 
 

(a) Should anything prevent completion of this operation, the remainder of the pipe shall be 
constructed and/or abandoned by methods approved by the Engineer/Inspector.  
(b) Abandonment of any component of the installation shall only be allowed as approved by the 
Engineer/Inspector.  

 
D-222.04 CONTAMINATION: When an area of contaminated ground is encountered, all 
operations shall stop immediately, and shall not proceed until approved by the 
Engineer/Inspector.  A ny slurry shall be tested for contamination and disposed of in a 
manner, which meets Local, State and/or Federal requirements.  

D-222.05 BULKHEAD: Pipe ends shall be temporarily sealed with a cap until the 
connection is made permanent, to prevent water or earth infiltration.   

D-222.06 WORK SITE RESTORATION:  
 

(a) Access pits and excavations shall be backfilled with suitable material, and in a method 
approved by the Engineer/Inspector.  
(b) The disturbed grass-surface area shall be top soiled, seeded, fertilized, mulched, and 
anchored.  
(c) Upon completion of the work, the contractor shall remove and properly dispose of all excess 
materials and equipment from the work site.  

 
D-222.07 TELEVISING PIPE: In accordance to Section 226. 

 D-222.08 MEASUREMENT: This Item will be measured by the linear foot. Such measurements 
will be made between the ends of the barrel along its flow line.  
 
D-222.09 PAYMENT: Payment for the work in this section will be as per linear foot or as 
stipulated in the contract documents. The price for installing the pipe lines by HDD shall be full 
compensation for all materials, labor, equipment, cost of insertions and retrieval, pavement removal 
and replacement, testing, and incidentals required to complete the replacement process. 
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SECTION 224 
PIPE BURSTING 

 
D-224.01 DESCRIPTION: This section addresses the procedures to be employed for pipe bursting 
water/sewer pipelines, as identified on the drawings, and replacing with new pipe as specified. At no 
time shall this method be used when another unprotected underground utility or facility is 
located within 2.5 feet from the bursting head.  
 
D-224.02 GENERAL: This section includes minimum requirements for design, materials and 
equipment used in the pipe bursting process for trenchless construction of pipelines. A geotechnical 
baseline report prepared by the engineer shall be made available prior to bidding for the project. If 
geotechnical report is not available, the contractor is responsible for contracting a geotechnical 
laboratory to do a subsurface exploration.  
 
1. PERMITS: Contractor shall obtain a right of way use permit for the work from City of Laredo 

and any other agency. 
2. CONTRACTOR QUALIFICATIONS:  

2.1. The contractor shall be trained by the respective manufacturer of the pipe bursting 
equipment in the use of the machinery. The contractor shall provide certification from the 
manufacturer that the contractor has been trained and is proficient in the use of equipment. 
Only the contractor’s employee trained and certified by the manufacturer shall be allowed to 
operate the equipment during the project. 

2.2. The contractor shall submit job history and reference list of equal or greater size projects 
successfully completed including the owner, engineer, addresses, phone numbers, and dates 
that said projects were completed. 

2.3. All personnel shall be fully trained in their respective duties as part of the  
directional drilling crew and in safety. The Supervisor must have at least two years 
directional drilling experience. A competent and experienced supervisor representing the 
Drilling Contractor shall be present at all times during the actual drilling operations. A 
responsible representative who is thoroughly familiar with the equipment and type work to 
be performed must be in direct charge and control of the operation at all times.  

 
D-224.03 MATERIALS:  

Pipe - Pipe used in this method includes an existing Host pipe and a Replacement pipe.  

Allowable forces- The pulling force shall not exceed the pipe manufactures recommendation.  
 
Replacement Pipe Characteristics  
 

(a) HDPE pipe shall have a standard dimension ratio (SDR) of 11 or as specified.  
(b) Pipe shall be round. Steel pipe shall have a roundness tolerance, so that the difference 
between the major and minor outside diameters shall not exceed 1% of the specified nominal 
outside diameter, or 0.25 inch, whichever is less.  Likewise, HDPE, ductile iron, and PVC 
pipe shall have similar roundness tolerances.  
(c) Pipe shall have square and machine beveled ends.  The pipe end maximum out-of-square 
tolerance shall be 0.04 inch, (measured across the diameter).  
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(d) The maximum allowable straightness deviation over any 10 foot length of steel pipe is 
1/8 inch. Likewise, ductile iron, and PVC pipe shall have similar straightness tolerances.  
HDPE pipe does not to be straight.  
(e) Pipe shall be without any significant dimensional or surface deformities.  All pipes shall 
be free of visible cracks, holes, foreign material, foreign inclusions, blisters, or other 
deleterious or injurious faults or defects. Any section of the pipe with a gash, blister, 
abrasion, nick, scar, or other deleterious fault greater in depth than ten percent (10%) of the 
wall thickness, shall not be used.  

 
SUBMITTALS:  

1. Prior to beginning work, the Contractor shall submit to the Engineer a work plan detailing 
the procedure and schedule to be used to execute the project. The work plan shall include a 
description of all equipment to be used, down-hole tools, a list of personnel and their 
qualifications and experience (including back-up personnel in the event that an individual is 
unavailable), list of subcontractors, a schedule of work activity, a safety plan (including 
MSDS of any potentially hazardous substances to be used), traffic control plan (if 
applicable), an environmental protection plan and contingency plans for possible problems. 
Work plan shall be comprehensive, realistic and based on actual working conditions for this 
particular project. Plan shall document the thoughtful planning required to successfully 
complete the project. 

2. Specifications on material to be used shall be submitted to Engineer and material  
shall include the pipe, fittings, drilling mud, drilling additives and any other item,  
which is to be an installed component of the project or used during construction. 

D-224.04 CONSTRUCTION:  
 
1. Method: 

(a) The ends of each section of HDPE pipe shall be inspected and cleaned as necessary to be free 
of debris immediately prior to joining the pipes by means of thermal butt-fusion. The 
Polyethylene pipe shall be of the same type, grade, and class of the polyethylene compound used 
in the process.  
(b) The handling of the joined pipeline shall be in such a manner that the pipe is not damaged by 
dragging it over sharp or jagged objects. Sections of the pipes with cuts and gouges exceeding 10 
percent of the pipe wall thickness or kinked sections shall be removed and the ends rejoined.  
(c) Pipe rollers, skates or other protective devices shall be used to prevent damage to the pipe, 
eliminate ground drag, reduce pulling force, and reduce the stress on the pipe and joints.  
(d) Sufficient space shall be allocated to fabricate and layout the product pipeline into one 
continuous pipe length, thus enabling the pull back to be conducted during a single operation. If 
space considerations are discovered that make this impossible, the permit applicant shall obtain 
specific alternative instructions from the Engineer/Inspector.  
(e) The required piping shall be assembled in a manner that does not obstruct adjacent roadways 
or public activities.  
(f) Portions of the manhole shall be removed to ease the pipe installation.  Upon completion, the 
manhole shall be restored appropriately 
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2. Access Pits: 
 

(a) Location - A minimum distance, from the edge of the paved shoulder or curb, to the face of 
any access pit, equipment, and supplies, shall be a minimum of 10 feet along arterials and a 
minimum of 5 feet along local streets. Any deviation from these distances shall require prior 
approval from the Engineer/Inspector. However, for this method, the location and number of 
insertion or launching pits will typically be located near existing or proposed manholes.  
Therefore, access pits shall be placed and located to minimize the total number of pulls and 
maximize the length of pipe replaced per pull, and within the constraints of the maintaining 
service.  Access pits shall be located at points near specific repair locations whenever possible.  

(b) Sheeting and Bracing - Sheeting and bracing shall be required whenever any part of the 
access pit excavation is located within the roadbed influence area. Steel sheet piling shall be 
furnished and installed as indicated in the section 802. An additional earth retention structure 
shall be required above and below the bore hole on the drilling face of all access pits to prevent 
loss of material during construction.  

(c) Protection - Fencing barriers shall be installed adjacent to access pits, open excavations, 
equipment and supplies with suitable fencing and plastic drums to prohibit pedestrian access to 
the work site. Equipment shall not be used as fencing to protect access pits.  
(d) Miscellaneous Items:  
1. The pit or manhole wall must have a thrust block with proper structural capabilities to resist 

the pull/push forces.  
2. Manholes and pipes shall be protected by installing all pulleys, rollers, bumpers, alignment 

control devices and other equipment required to protect existing manholes, and to protect the 
pipe from damage during installation. Under no circumstances shall the new pipe be stressed 
beyond its elastic limit.  

 
3. Oversize Allowance - Oversize is the annular space between the enlarged host pipe and the 

outside diameter of the replacement pipe.  When using this method, the allowable oversize 
diameter is two inches greater than the replacement pipe diameter. 
 

4. Water Tight joints-Water tight joints are required to ensure the integrity of the roadbed.  Pipe 
shall be constructed to prevent water leakage or earth infiltration throughout its entire length.   

 
5. Settlement/Heaving Monitoring 
 

(a) This method shall be performed in a manner that will minimize the movement of the ground 
in front of, above, and surrounding the boring operation; and will minimize subsidence of the 
surface above and in the vicinity of the boring.  
(b) Potential heave or settlement shall be monitored at each edge of right of way, each shoulder 
point, each edge of pavement, the edge of each lane (or centerline for two lane roads), and 
otherwise at 50 foot intervals along the pipe centerline.  
(c) A survey shall be performed one day prior to initiating this operation at each required 
monitoring location.  A similar survey shall then be performed at each location, on a daily basis, 
until the permitted activity has been completed.  All survey readings shall be recorded to the 
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nearest one-hundredth (0.01) of a foot.  Digital photographs of the pavement conditions shall 
also be taken prior and after the pipe installation  
(d) All operations shall stop immediately whenever monitored points indicate a vertical change 
in elevation of 1/2 inch or more, or any surface disruption is observed.  The Contractor shall then 
immediately report the amount of settlement to the Engineer/ Inspector.  

 
6. Ground Water Control:  Pipe bursting below the groundwater table increases the difficulty of 

bursting operations. During the operation, insertion and receiving pits shall be kept dry. 
 

(a) Dewatering shall be conducted whenever there is a high ground water table level to prevent 
flooding and facilitate the operation. The water table elevation shall be maintained at least 2 feet 
below the operation at all times.  
(b) Minor water seepage or pockets of saturated soil may be effectively controlled through 
bailing or pumping. This control shall be accomplished without removing any adjacent soil that 
could weaken or undermine any access pit, its supports, or other nearby structure.  
(c) Larger volumes of ground water shall be controlled with one or more well points or with 
staged deep wells.  Well points and staged deep well pumping systems shall be installed and 
operated without damage to property or structures, and without interference with the rights of the 
public, owners of private property, pedestrians, vehicular traffic, or the work of other contractors. 
Any pumping methods used for de-watering and control of ground water and seepage shall have 
properly designated filters to ensure that the adjacent soil is not pumped along with the water. 
Well diameter, well spacing and the pump’s pumping rate, shall provide adequate draw down of 
the water level. Wells shall be located to intercept ground water that otherwise would enter the 
access pit excavation and interfere with the work. Upon removal of a well, the hole shall be filled 
and grouted according to the specifications identified in as flowable fill, and as directed by the 
Engineer.  
(d) Existing storm sewers shall only be used to discharge water from the dewatering operation in 
accordance with a permit obtained from the appropriate storm sewer owner. Filters or sediment 
control devices shall be required to ensure that the existing system is not adversely affected by 
construction debris or sediment.  
(e) If grouting is used to prevent ground water from entering the area of the access pit, the 
grouting shall be installed without damage to property or structures and without interference with 
the rights of the public, owners of private property, pedestrians, vehicular traffic, or the work of 
other contractors. The material properties of the grout shall conform to the specifications 
identified in as flowable fill.  
 

7. Failure 
 

(a) Should anything prevent completion of this operation, the remainder of the pipe shall be 
constructed and/or abandoned by methods approved by the Engineer/Inspector.  
(b) Abandonment of any component of the installation shall only be allowed as approved by the 
Engineer/Inspector.  
 

D-224.05 CONTAMINATION: When an area of contaminated ground is encountered, all 
operations shall stop immediately, and shall not proceed until approved by the 
Engineer/Inspector.  
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D-224.06 BULKHEAD: Pipe ends shall be temporarily sealed with a cap until the 
connection is made permanent, to prevent water or earth infiltration.   

D-224.07 WORK SITE RESTORATION:  
 

(a) Access pits and excavations shall be backfilled with suitable material, and in a method 
approved by the Engineer/Inspector.  The shafts shall be backfilled and sealed upon completion. 
The shaft and supports shall be removed to 10 feet below the original ground surface. The 
disturbed work site area shall be restored to existing grades and original material condition.  
(b) The disturbed grass-surface area shall be topsoiled, seeded, fertilized, mulched, and anchored, 
etc. Slopes steeper than 1:3, shall be sodded.  
(c) Upon completion of the work, the contractor shall remove and properly dispose of all excess 
materials and equipment from the work site.  

 
D-224.08 TELEVISING PIPE: In accordance to Section 226. 

D-224.09 MEASUREMENT AND PAYMENT: Payment for the work in this section will be as per 
linear foot or as stipulated in the contract documents. The price for replacing the pipe lines by 
bursting shall be full compensation for all materials, labor, equipment, cost of insertions and retrieval 
pits, machine pits, pavement removal and replacement, testing, and incidentals required to complete 
the replacement process. 
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SECTION 226 
PIPE CLEANING AND CCTV INSPECTION 

 
D-226.01 DESCRIPTION:  This Item shall govern the cleaning and Closed Circuit Television 
(CCTV) inspection of sanitary and storm sewer mains before assessment, rehabilitation and final 
acceptance of a system. The Contractor shall do the televising. The City reserves the right to re-
televise any new sanitary sewer/storm drain work after the placement of pavement or permanent 
trench resurfacing, but before acceptance by the Engineer, to determine the existence and extent of 
any foreign material or obstructions such as, but not necessarily limited to, cement grout, wood, 
rocks, sand, concrete, or pieces of pipe, and any structural deficiencies or sags precipitated by the 
permanent resurfacing operations or other Contract Work.  
 
The Contractor shall notify the Engineer and Utility Inspector five (5) working days in advance of the 
anticipated date of the televising. Five (5) working days shall be allowed for the Engineer to review 
each individual video recording of each and every storm drain documented on t hat particular 
recording. In the event that any deficiencies or sags are discovered by the Engineer, either by the 
Contractor’s televising or the City’s re-televising, Five (5) working days shall be allowed for the 
Engineer to determine whether the deficiencies or sags are repairable in place. If the Engineer 
determines that the deficiencies or sags are not repairable in place, the affected portion(s) shall be 
reconstructed in accordance with these Specifications.  
The Contractor shall not be entitled to any additional working days due to delays resulting from 
the correction of any deficiencies or sags, repairable or non- repairable in place, as determined by 
televised inspections and the Engineer.   
 
 
D-226.02 GENERAL: The CCTV inspection work must be completed by a certified National 
Association of Sewer Service Companies (NASSCO) Pipeline Assessment and Certification Program 
(PACP) trained operator(s) using established PACP coding and observations. 
 
1. General Requirements: 

 
a. The video operator must have at least one (1 ) year of experience with a project of a similar 
nature.  
b. Video shall be submitted to the Municipality on DVDs with high quality color in a format 
reviewable by the Municipality.  
C. Video recordings that are out of focus shall be cause for rejection of the recordings and 
Contractor shall re-televise at no additional cost to the Owner.  
d. The Contractor shall notify the Engineer five (5) Municipal working days prior to 
televising.  
e. The Contractor shall turn over the original video recordings to the Engineer immediately 
after recording.  
f. Televising shall be done in one direction for the entire length between manholes; each 
section shall be isolated from the remainder of the pipe as required. Sufficient water shall be 
supplied to cause drainage within the isolated section prior to televising.  
g. Pipe must be clean and free of dirt, rock, gravel, debris, or any other material or 
obstruction that will hinder the CCTV inspection.  
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h. For underground storm drain conduit installations, the maximum operation tolerance for a 
sag shall be one-hundredth foot (0.01’) per inch of pipe diameter. No sag shall be longer than 
sixty feet (60’). When CCTV inspection is used to check for sag, a calibrated readable device 
acceptable to the Engineer shall be used to measure the depth of sag.  
i. The Contractor shall not be entitled to any additional working days due to delays in 
securing the CCTV services of a private vendor.  

 
  
D-226.03 EQUIPMENT:   
 

1. CCTV inspection equipment shall consist of a monitoring unit and self-contained camera 
with pan, tilt and zoom capability. This equipment shall be specifically designed and 
constructed for such inspection purposes. The camera shall be mounted on a crawler or 
adjustable skids and have a height adjust to facilitate the inspection of different sizes of pipe 
and to allow for visual judgment of ovality by centering the camera within the pipe. The 
camera shall be self-operative in one hundred percent (100%) humidity conditions. Focal 
distance shall be adjustable through a range of from one inch (1”) to infinity. The camera 
shall be waterproof and shall have a remote controlled self-contained lighting system capable 
of producing effective illumination for all sizes of pipe. The lighting system shall be capable 
of lighting the entire periphery of the pipe. The remote reading footage counter shall be 
accurate to within one-half percent (0.5%) over measured distance of the particular section 
being inspected and shall be displayed on the television monitor. The equipment shall be 
capable of providing a clear digital recording of the interior of the pipes. An inclinometer 
which gives a profile of the pipeline must be used for all new pipe inspections or on existing 
pipe at the discretion of the Engineer. The camera, television monitor and other components 
of the video system shall be capable of producing a minimum three hundred and fifty (350) 
line resolution color video picture. The equipment shall be capable of televising the entire 
length in one direction. When televising storm drains the camera shall be capable of scanning 
the joints for three hundred and sixty degrees (360°). 

 
2. High velocity pipe cleaning equipment shall be constructed for ease and safety of operation. 

The equipment shall have a selection of nozzles capable of scouring the interior of the size 
range of pipe indicated on the plans. 

 
3. Debris removal equipment shall consist of a vacuum tanker unit capable of removing typical 

sewage debris accumulated by the pipe cleaner at the manholes. 
 

4. Solid debris cutting equipment shall be hydraulically driven by the sewer cleaner. The 
equipment must have circular saw-tooth blades in sizes consistent with the pipe being 
cleaned.  

 
 
 
D-226.04 CCTV INSPECTION REPORTS:   
 

1. Audio and written documentation shall accompany all DVD(s) submitted to the Engineer. 
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DVD(s) shall have printed labels with location information, date format information, and 
other descriptive information. The voice recording of the DVD(s) shall make brief but 
informative comments on data of significance, including, but not limited to, the locations of 
unusual conditions, type and size of connection, collapsed section, the presence of scale and 
corrosion, and other discernible features.  

         
  The DVD(s) shall include the following:  

 
Data  
View  Audio  Written  

Report No. (including DVD number(s))  X   X  

Date of CCTV inspection  X  X  X  

Current weather conditions  X   X  

MQA Storm Drain Grid page number  X   X  

Upstream and downstream manhole structure numbers, 
storm drain access point or station numbers.  X  X  X  

GPS coordinate locations for- upstream and downstream 
manholes and/or any other storm drain access points. GPS 
receivers shall provide sub-meter accuracy  

X   X  

Location, size, type, and length of pipe.  X  X  X  

Direction of flow and measurement (“From”  
manhole/storm drain access point/station number “To” 
manhole/storm drain access point/station number  

  X  

Tape Counter Footage (current distance along reach)  X   
Beginning  
& End  

Sketch showing the street and cross streets where the TV 
inspection was made    X  

Description and location of each defect   X  X  

Description and location of each connection   X  X  
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2. A digital video shall be provided accompanied by an inspection report. This report shall be in 
accordance with the NASSCO defect codes. A sample inspection report and corresponding 
digital data file shall be submitted for review prior to starting the project. The report shall be 
a record of the exact location of each leak or- fault discovered by the inspection - e.g. open 
joints, broken, cracked, deformed or collapsed pipe, and presence of grease, roots, debris, 
accumulation, obstruction, infiltration, water depth variations and other points of 
significance. The reference location for distance measurements shall be the centerline of the 
launch manhole (Station 0+000). If the inspection includes an intermediate manhole, station 
shall be reset to 0+000 in the center of the intermediate manhole.  

3. All videos shall be in digital MPEG format that is compatible with the City of Laredo 
inspection software. Recorded picture quality and definition shall be to the satisfaction of the 
City. 

4. The report shall include the location of all service connections together with a statement of 
opinion as to whether or not the service connections are subject to joint infiltration. Intrusions 
of service connections into the main line shall be noted with reference to the degree of 
intrusion.  

5. Photographs of sewer defects and service connections shall be taken. The photographs shall 
be coordinated with the written report by reference numbers. A minimum of one photograph 
per line or manhole-to-manhole segment shall be taken to show a representative view of the 
workmanship.  

5. Each manhole-to-manhole section of pipe shall be located on the report form in such a way as 
to be readily identifiable. Identify such items as name of subdivision, street names, manhole 
numbers, type of pipe, joint length, direction of flows, pipe diameter, manhole depth, 
inspection date, names of the inspection technician, persons viewing, and video identification 
numbers. Lot and block numbers for all services shall be provided. 

6. Two copies of the final CCTV report with corresponding video shall be provided to the City 
within two weeks after the completion of the inspection. Media submitted shall become the 
property of the City. 

7. All digital media shall be numbered and cross-indexed to the written report. Video footage 
shall indicate the size of the sewer, the manhole-to-manhole segment being inspected, plus 
the street address or location. 

8. To insure photographic quality in reports, color printers shall be used. 
 
 
D-226.05 EXECUTION:   
 
1. Pipe Cleaning  

1.1. Acceptance of pipe and manhole cleaning shall be made upon review of the corresponding 
video inspection. 

1.2. Block debris at downstream manhole to prevent contamination of the downstream mains. 
Sludge, dirt, sand and other debris resulting from the cleaning operations shall be removed 
from the downstream manhole of the section being cleaned. Passing material from the 
section being cleaned to the downstream pipe section shall not be permitted. 
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1.3. The liquid portion of material removed at the manholes shall be decanted back into the pipe. 
The solid and semi-solid material removed at the manholes shall be disposed of at a 
designated site as approved by the City of Laredo. 

 
2. Traffic Control 

2.1. Interference to the normal flow of traffic shall be kept to a minimum. 
2.2. Traffic control equipment shall conform to the TMUTCD Manual for Temporary Traffic 

Control. 
 
3. Closed Circuit Television Inspection Procedures 
 

3.1. The CCTV inspection shall provide a fill record of the condition of the pipes, manholes and 
appurtenances along the designated section of sewer. This shall include all installation and 
material defects. The CCTV inspection shall use inclinometer testing that is compatible to 
the City’s software. 

3.2. For new construction, completely wet the pipe with clean water to fill any sags prior to 
inspection 

3.3. The Contractor shall not attempt a CCTV inspection if water levels in the pipe obstruct the 
cameras view unless instructed by the City. 

3.4. Traveling speed of the camera in the pipeline to be as follows: 
3.4.1. 0.33 ft/s for pipelines less than 8” diameter  
3.4.2. 0.5 ft/s for 8” to 12” diameter 
3.4.3. 0.66 ft/s for over 12” diameter or 
3.4.4. Will not exceed a traverse rate of 30 ft/min. 

 
3.5. Position camera lens centrally in the pipeline with a positioning tolerance of plus or minus 

10% off the vertical centerline axis of the pipeline. 
3.6. During the inspection, the camera operator shall pan the camera to focus on observable 

deficiencies in the pipe that may be located off-center to the direction of camera travel. This 
shall include but not be limited to all services, joints to the top, left or right, cracks and 
fractures or surface deterioration of the pipe walls. Pan and tilt into each service connection. 

3.7. Upon completion the Contractor shall provide inspection reports and digital media as 
detailed in Section 3.0 above. 

3.8. Manual winches, power winches, TV cable and powered rewinds or other devices that do 
not obstruct the camera view or interface with proper documentation of the pipe conditions 
shall be used to move the camera through the pipe. If, during the televising operations, the 
television camera will not pass through an entire manhole section or access point section, the 
Contractor shall reset the equipment in a manner so that the inspection can continue opposite 
the obstruction. If the television camera encounters an obstruction within a section not 
accessible to a manhole or access point, the Contractor shall remove the obstruction by 
excavation or other appropriate means, replace whatever pipe is necessary, and re-televise 
the entire section. 

3.9. Whenever non-remote powered and controlled winches are used to pull the television 
camera through the line, telephones, radios, or other suitable means of communication shall 
be set up between the two manholes or access points of the section being inspected to ensure 
that adequate communications exist between members of the crew.  

3.10. The importance of accurate distance measurements is emphasized. Measurement for 
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location of defects shall be above ground by means of a meter device Marking on the cable, 
or the like, which would require interpolation for depth of manhole or storm access points, is 
not acceptable. The accuracy of the measurement shall be checked daily by use of a walking 
meter, roll-a-tape, or other suitable device. Measurements shall be from center to center of 
each manhole or access point. Unless permission is given by the Engineer to do otherwise. 
Distance shall be shown on the video data view at all times.  

 
3.11. The City, or a City approved contractor, can excavate a pipe in order to free lodged camera 

equipment at the expense of the Contractor 
 
 
 
D-226.06 MEASUREMENT:   
 
Measurement for all sizes of pipe shall be based on the horizontal distances and shall be from center 
to center of manholes, from the center of manholes to center of catch basins, from center of manholes 
to center of cleanout “wye”, and from center of manhole to end of pipe including flared end sections. 
Televising pipe is considered incidental to the pay item and no separate payment shall be made.  
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SECTION 302 
STRUCTURAL EXCAVATION AND BACKFILL 

 
D-302.01 DESCRIPTION:  This item shall consist of doing the excavation for the placing of 
structures; for the disposal of all material obtained from such excavation; for the backfilling around 
completed structures to the finished grade as called for on the plans.  Work to be done shall include 
all the necessary pumping or bailing, sheeting, drainage, and the construction and removal of any 
required cofferdams.  Unless otherwise provided, the work included herein shall provide for the 
removal of old structures or portions thereof, trees, and other obstructions necessary to the proposed 
construction. 
 
D-302.02 DEFINITIONS:  "Common Structural Excavation" shall include the removal of all 
materials regardless of its nature. 
 
D-302.03 USE OF EXPLOSIVES:  When the use of explosives is necessary for the prosecution of 
the work, the Contractor shall use the utmost care not to endanger life or property.  All explosives 
shall be stored in a secure manner, and all storage places shall be marked clearly "DANGEROUS 
EXPLOSIVES".  The method of storing and handling explosives and highly flammable materials 
shall conform to Federal and State laws and regulations. Contractor shall provide permit from the 
appropriate agency. The Contractor shall not use explosives until he has taken the necessary legal 
precautions to save the Owner against any claims arising from such use of explosives. 
 

CONSTRUCTION METHODS 
 
D-302.04 EQUIPMENT:  All equipment necessary and required for the proper construction of 
structures and appurtenances shall be on project site in first class working condition and shall be 
approved by the Engineer before construction is permitted to start. 
 
The Contractor shall provide hand tamping devices and pneumatic tampers as may be necessary to 
obtain the proper compaction for the bed and backfill as specified.  
 
D-302.05 COMMON EXCAVATION:  Common excavation shall be done in accordance with the 
lines and depths indicated on the plans or as established by the Engineer.  Unless written permission 
to the contrary is given by the Engineer, no excavation shall be made outside a vertical plan three 
feet from the footing lines and parallel thereto. 
 
In order that the Engineer may judge the adequacy of a proposed foundation, the Contractor, if 
requested, shall make soundings to determine the character of the subgrade materials.  The maximum 
depth of such soundings will not be required to exceed five (5) feet below the proposed footing 
grade; it is the intent of this provision that soundings shall be made at the time the excavation in each 
foundation is approximately complete. 
 
The final elevation to which a foundation is to be constructed shall be as shown on the plans or as 
raised or lowered by written order of the Engineer when such alterations are judged proper to 
satisfactorily comply with the design requirements for the structure.  Should it be found necessary in 
the judgment of the plans, the necessary alterations in the details of the structure shall be 
accomplished in a manner as directed by the Engineer. 
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When a structure is to rest on an excavated surface other than rock, special care shall be taken not to 
disturb the bottom of the excavation and the final removal of the foundation material to grade shall 
not be performed until just before the footing is placed. 
 
D-302.06 ROCK EXCAVATION:  All material encountered, regardless of its nature, shall be 
included as common structural excavation. 
 
Unless written permission to the contrary is given by the Engineer, no excavation shall be made 
outside a vertical plane 3 (three) feet from the footing lines and parallel thereto. 
 
Rock foundation material shall be freed from all loose material, cleaned and cut to a firm surface 
either level, stepped, or serrated as directed by the Engineer.  All seams shall be cleaned out and 
filled out with concrete at the time the footing is placed. 
 
D-302.07 EXCAVATED MATERIAL:  Excavated material required to be used for backfill may be 
deposited by the Contractor in storage piles at points convenient for rehandling.  The location of 
storage piles shall be subjected to the approval of the Engineer who may require that survey points or 
lines be kept free from any obstruction. 
 
Excavated material not required for backfill shall be disposed of by the Contractor as directed by the 
Engineer or as specified herein.  If, in the opinion of the Engineer, the bottom of the ditch consists of 
unstable soil, this soil shall be removed from the full width of the trench and replaced with a pit-run 
gravel.  Pit-run gravel shall vary in size from 3/4" to 3 1/2".  The material shall be free from large 
amounts of organic material such as grass, roots, etc.  The Engineer shall determine the depth of 
removal or unstable soil and the amount of backfill necessary.  The cost of removing this unstable 
soil and replacing it with approved material shall be covered by a supplemental agreement.  The 
sides of the trench shall be vertical unless otherwise approved by the Engineer.  The Contractor shall 
install such trench bracing and sheeting as is necessary to protect the excavation also as required for 
the safety and to conform with governing laws. 
 
Unless otherwise provided, the bracing and sheeting shall be removed by the Contractor after the 
backfilling has been replaced to a point at lease 12 (twelve) inches above the top of the structure.  In 
no case shall any sheeting or bracing be removed until the backfilling conditions have been met.  The 
cost of bracing and sheeting shall be included in the unit price per linear foot for the structures. 
 
The Contractor shall take adequate precautions to prevent damage to all existing utilities.  Any utility 
lines cut or damaged shall be repaired or restored to their former condition. 
 
D-302.08 DEWATERING TRENCH:  Removal of water may be accomplished by bailing, 
pumping, or by a well-point installation as conditions warrant.  Pumping or bailing from any 
excavation shall be done through or alongside any concrete being placed.  No pumping or bailing 
will be permitted during the placing of concrete or for a period of at least 24 hours thereafter, unless 
it is done from a suitable sump separated from the concrete work by a watertight wall. 
 

1. Minor water seepage or pockets of saturated soil may be effectively controlled through 
bailing or pumping. This control shall be accomplished without removing any adjacent 
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soil that could weaken or undermine any access pit, its supports, or other nearby 
structure.  

2. Larger volumes of ground water shall be controlled with one or more well points or with 
staged deep wells.  Well points and staged deep well pumping systems shall be installed 
and operated without damage to property or structures, and without interference with the 
rights of the public, owners of private property, pedestrians, vehicular traffic, or the work 
of other contractors. Any pumping methods used for de-watering and control of ground 
water and seepage shall have properly designated filters to ensure that the adjacent soil is 
not pumped along with the water. Well diameter, well spacing and the pump’s pumping 
rate, shall provide adequate draw down of the water level. Wells shall be located to 
intercept ground water that otherwise would enter the access pit excavation and interfere 
with the work. Upon removal of a well, the hole shall be filled and grouted according to 
the specifications identified as flowable fill, and plug drill holes as directed by the 
Engineer.  

3. Existing storm sewers shall only be used to discharge water from the dewatering 
operation in accordance with a permit obtained from the appropriate storm sewer owner. 
Filters or sediment control devices shall be required to ensure that the existing system is 
not adversely affected by construction debris or sediment.  

4. If grouting is used to prevent ground water from entering the area of the access pit, the 
grouting shall be installed without damage to property or structures and without 
interference with the rights of the public, owners of private property, pedestrians, 
vehicular traffic, or the work of other contractors. The material properties of the grout 
shall conform to the specifications identified as flowable fill.  

 
 
D-302.09 BEDDING:  The structure shall be bedded as shown on plans on fine granular materials 
over an earth foundation accurately shaped to fit the lower part of the structure exterior for at least 
15% of its overall height.  Selected material from excavation or borrow shall then be placed along 
both sides of the structure equally in layers not more than six (6) inches thick and compacted by 
mechanical tamps or rammers for the remainder of the lower 30% of the overall height of the 
structure. 
 
D-302.10 BACKFILLING:  As soon as practicable, all portions of excavation not occupied by the 
permanent structure shall be backfilled.  Backfill material shall be free from large or frozen lumps, 
wood or other extraneous material, placed in successive layers of not more than 6" in depth (loose 
measurement) for the full width of the cross section.  The material and the layers shall have the 
proper moisture content before tamping or rolling.  W etting or drying of the material and 
manipulations to secure a uniform moisture content throughout the layer will be required.  Should 
the material be too wet to permit proper compaction or rolling, all work on all positions of the fill 
thus affected shall be corrected. Unless otherwise provided by the plans or special provisions, hand 
tamping will not be accepted as an alternate for mechanical compaction. 
 
As a general rule, material used in filling or backfilling the portions described in this paragraph shall 
be an earth free of any appreciable amount of gravel or stone particles more than 4 (four) inches in 
greatest dimension and of a gradation that permits thorough compaction.  When, in the opinion of the 
Engineer, such material is not readily available, the use of rock or gravel mixed with earth will be 
permitted provided no particles larger than 12 (twelve) inches in the greatest and 6 (six) inches in the 
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least dimensions may be used.  The percentage of fines shall be sufficient to fill all voids and insure a 
uniform and thoroughly compacted mass of proper density.  No backfill shall be placed adjacent to 
or over single and multiple boxes until the top slab has attained 500 psi flexural strength. 
 
All backfill as specified above shall be compacted to not less than 95% of the maximum density at 
optimum moisture content as determined by procedures set out under Tex-113-E or Tex-114-E. The 
compaction shall extend to the entire depth of each layer as specified or shown on the plans and the 
backfill, when completed, shall be a homogenous and uniformly compacted mass.  Water jetting in 
backfill operations will not be permitted. 
 
D-302.11 CLEANING AND RESTORATION OF SITE:  After the backfill is completed, the 
Contractor shall notify the Environmental Services Department  before the disposal of all surplus 
material, dirt, and rubbish from the site and shall restore all disturbed areas to their original 
condition.  After all work is completed, the Contractor shall remove all tools and other equipment 
used by him, leaving the entire site free, clear, and in good condition. 
 
D-302.12 MEASUREMENT AND PAYMENT No separate measurement or payment will be made 
under this item, but all such work done shall be deemed a subsidiary obligation of the Contractor, 
and as having been taken into account and included in the price bid for the complete job. 
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SECTION 304 
REINFORCED CONCRETE STORM DRAIN PIPE  

 
D-304.01 DESCRIPTION:  This item shall consist of reinforced concrete storm drain pipe of 
types, sizes, and classes shown on the plans furnished and existing in the field.  This specification 
also deals with existing, conflicting pipelines discovered during construction requiring replacement. 
 

MATERIALS 
 
D-304.02 REINFORCED CONCRETE STORM DRAIN PIPE:  Reinforced concrete storm drain 
pipe shall be tongue and groove pipe and shall meet the requirements of ASTM Designation 
C76-59T, Class 3, with either Type A or Type B Wall, and 24” diameter minimum.   Extra strength 
pipe shall meet the requirements of ASTM Designation C76-59T, Class 4, with either Type A or 
Type B Wall or latest ASTM Standards.  Where pipe is installed with a cover of 12” or less, it shall 
be Class 4 with Type "A" Wall. 
 
Causes for Rejection: Pipe shall be subject to rejection for failure to conform to any of the 
specification requirements.  Individual sections of pipe may be rejected because of any of the 
following: 

 
(a) Fractures or cracks passing through the shell, except for a single end crack that does 

not exceed the depth of the joint. 
 
(b) Defects that indicate imperfect proportioning, mixing and molding. 
 
(c) Surface defects indicating honeycombed or opened texture. 
 
(d) Damaged ends, where such damage would prevent making a satisfactory joint. 

 
(e) Pipe sections not installed in accordance to the lines and grades shown on the plans. 

 
Repairs:  Pipe may be repaired if necessary, because of occasional imperfections in manufacture or 
accidental injury during handling and will be acceptable if, in the opinion of the Engineer, the repairs 
are sound and properly finished and cured and the repaired pipe conforms to the requirements of the 
specifications. 
 
Rejections:  All rejected pipe shall be plainly marked by the Engineer/Inspector and shall be 
replaced by the Contractor with pipe which meets the requirements of these specifications.  Such 
rejected pipe shall be removed immediately from the site of work. 
 
 
D-304.03 JOINTS MATERIAL:  Reinforced concrete drain pipe joints shall be constructed to 
Ram-Nek, rubber O-rings, or approved equal. 
 
D-304.04 CONCRETE:  Concrete used for pipe cradles shall meet the requirements of Class "C" 
concrete (3600 psi), as set out in the section titled "CONCRETE" of these specifications.  This 
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concrete shall be furnished by an approved transit mix concrete company and/or mixed on jobsite to 
specifications herein established. 

CONSTRUCTION METHODS 
 
D-304.05 EQUIPMENT:  All equipment necessary and required for the proper construction of 
sewers and appurtenances shall be on project site in first class working condition and shall be 
approved by the Engineer before construction is permitted to start. 
 
The Contractor shall provide such hand tamping devices and pneumatic tampers as may be necessary 
to obtain the proper compaction for the pipe and backfill as specified. 
 
D-304.06 EXCAVATION:  
 
 (a) Common:  Common excavation shall consist of all excavation and shall be carried out to neat 
lines as specified and shown on the plans.  If the excavation is carried out to a point below the 
required depth, this portion of the trench shall be filled at the Contractor's expense with selected 
material approved by the Engineer and thoroughly compacted to the specified elevation of the pipe 
bed. 
 
(b)  Rock:  Rock excavation shall consist of the removal of boulders and detached rock 1/2 cubic 
yards in volume or greater, and all rock in ledges or masses which can be removed only by the use of 
bars, sledges, mechanical hammers, or by blasting. 
 
The sides of the trenches shall be excavated to neat lines of the required width and no rock masses 
shall be allowed to extend into these lines.  The bottom of the trench shall be excavated horizontally 
to a depth of at least one-half the diameter of the pipe, or a minimum of 6 (six) inches greater than 
the finished grade of the pipe bed.  After removal of all broken material from the trench, this portion 
of the trench shall be filled with clean, dry sand, or an equivalent granular material to the elevation of 
the pipe bed.   
 
When the use of explosives is necessary for the prosecution of the work, the Contractor shall use the 
utmost care not to endanger life or property.  All explosives shall be stored in a secure manner and 
all storage places shall be clearly marked "DANGEROUS EXPLOSIVES".  The method of storing 
and handling explosives and highly flammable materials shall conform to Federal, State, and local 
laws and regulations.  T he Contractor shall not store or use explosives until he has taken the 
necessary legal precautions to save the Owner against any claims arising from such possession or use 
of explosives, with permission secured from the Engineer. 
 
(c)  General:  Excavated material not required or acceptable for backfill shall be disposed of by the 
Contractor as directed by the Engineer, or as specified herein.  If, in the opinion of the Engineer, the 
bottom of the ditch consists of unstable soil, this soil shall be removed from the full width of the 
trench and replaced with a pit run gravel or pipe cradles.  P ipe cradles shall be constructed in 
accordance with Division D, Section 304, Paragraph D-304.11, "CRADLES", of these specifications. 
 Pit run gravel shall vary in size from 3/4" to 3-1/2".  The material shall be free from large amounts 
of organic material such as grass, roots, etc.  The Engineer shall determine the depth of removal of 
unstable soil and the amount of backfill necessary.  The cost of removing this unstable soil and 
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replacing it with approved material shall be covered by supplemental agreement. 
 
The sides of the trench shall be vertical unless otherwise approved by the Engineer.  Spaces for the 
construction of pipe joints shall be excavated accurately to size so that the barrel supports the entire 
weight of the pipe and so that no less than 3/4 of the length of the barrel is in continuous contact with 
the bed.  Joint holes shall be large enough to permit easy working under the bottom of the pipe.  The 
bottom of the ditch shall be shaped as shown on the plans. 
 
The Contractor shall install such trench bracing and sheeting as is necessary to protect the 
excavation, and as required for safety and to conform with governing laws.  Such installations shall 
be governed by the requirements set forth under Division D, Section 802, "SHEETING AND 
BRACING", and pursuant to the Trench Safety Law of the State of Texas. 
 
Unless otherwise provided, the bracing and sheeting shall be removed by the Contractor after the 
backfilling has been replaced to a point at least 12 (twelve) inches above the top of the pipe.  In no 
case shall any sheeting or bracing be removed until the backfilling conditions have been met.  The 
cost of bracing and sheeting shall be included in the lump sum price per foot of pipe in the Trench 
Safety bid item. 
 
The Contractor shall take adequate precautions to prevent damage to all existing utilities.  Any 
utility lines cut or damaged shall be repaired and restored to their former condition as 
specified by the respective utility. 
 
D-304.07 TUNNELING:  If approved by City Engineer, refer to Division D, Section 220 
 
D-304.08 EXCAVATION IN STREETS:  Excavation in streets, together with the implementation 
and maintenance of the traffic control plan where specified and the restoration of the pavement 
riding surface shall be in accordance with plan details or as required by other specifications included 
in the contract. 
 
Pavement shall be restored as per Division D, Section 522 and 534. 
 
D-304.09 REMOVING OLD STRUCTURES:  When old inlets or manholes are encountered and 
no plan provision is made for adjustments or connection to the new sewers, such manholes and inlets 
shall be removed completely to a depth one (1) foot below the bottom of the trench.  In each 
instance, the bottom of the trench shall be restored to grade by backfilling and compacting by the 
methods provided hereinafter for backfill.  Where the trench cuts through storm or sanitary sewers 
which are known to be abandoned, these sewers shall be cut flush with the side of the trench and 
blocked with a concrete plug in a manner satisfactory to the Engineer. 
 
D-304.10 DEWATERING TRENCH:  Sewers shall not be constructed or laid in a trench in the 
presence of water.  All water shall be removed from the trench sufficiently prior to the sewer placing 
operation to insure a dry, firm bed on which to place the sewer, and the trench shall be maintained in 
such unwatered condition until all concrete and mortar is set.  R emoval of water may be 
accomplished by bailing, pumping, or by a well-point installation as conditions warrant. 
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In the event that a trench cannot be dewatered to the point where the pipe subgrade is free from mud, 
or it is difficult to keep the reinforcing steel clean in cast-in-place monolithic sewers, a seal shall be 
used in the bottom of the trench.  Such seal shall consist of a lean concrete mixture (not less than 
three (3) sacks of cement per cubic yard), with a minimum depth of three (3) inches. 
 
D-304.11 CRADLES:  When, in the opinion of the Engineer, the natural fill material forming the 
bottom of the trench does not offer a suitable foundation for the pipe, he shall determine the location 
and dimensions of the necessary supporting cradles which must be added.  These design details shall 
be shown on plans furnished to the Contractor, who will carry out the required work under the 
Engineer's direction.  Payment for any additional work incurred in this operation shall be covered by 
Supplemental Agreement. 
 
D-304.12 CONNECTIONS:  When a pipe to pipe connection is proposed, the connecting pipe 
outside diameter in no case shall exceed one half the inside diameter of the main storm drain. All 
connections shall  provide a suitable concrete collar as per details 304-1 thru 304-3. Connections  
that lay on a pipe joint will not be allowed. 
 
D-304.13 INSTALLATION AND BACKFILL:   
 
1. Bedding material shall consist on granular material such as gravel, pea gravel and any other 

material approved by the engineer. Place bedding to the depths shown on the Standard details or 
project plans. The bedding shall be spread manually around the pipe to provide uniform bearing. 

 
2. Pipe installation shall start at the outlet end unless otherwise authorized, with the spigot or 

tongue end pointing downstream, and precede towards the inlet end with the abutting sections 
properly matched, true to the established lines and grades. Lower sections of pipe into the trench 
without damaging the pipe or disturbing the bedding and sides of trench. Prevent the bedding 
material from entering the pipe as is laid. Carefully clean the ends of the pipe before the joint 
material is applied. Once the pipe is in place, fill the lift holes with the precast concrete plugs. 
 
Lay multiple lines of reinforced concrete pipe with the center lines of individual barrels parallel. 
Unless otherwise shown on the plans, use the clear distances between outer surfaces of adjacent 
pipes shown on the table. 
     
           Minimun Clearence Distance between Pipes 
 

Equivalent Diameter  Min. Clear Distance 
24 in. 11 in. 
30 in. 1 ft. 1 in. 
36 in. 1ft. 3in. 
42 in. 1ft. 5 in. 
48 in. 1 ft. 7 in. 
54 in. 1 ft. 11 in. 

60 to 84 in. 2 ft.  
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3. Backfill: 
3.1.  Trench shall not be backfilled until the installed pipe conforms to the requirements 

specified. Any trench improperly backfilled, or where settlements occurs, shall be 
reopened to the depth required for proper compaction, then refilled and compacted with 
the surface restored to the required grade and compaction. No trench more than 300 feet 
shall be kept open without backfill. 

 
3.2. Initial (primary) backfill to a point of 12 inches above the top of pipe shall be done as 

follows: 
 

3.2.1. Suitable excavated material placed in uniform lifts not more than 6 inches in depth 
and shall be compacted to the density specified herein. The maximum dry density 
and optimum moisture shall be determined as per TxDot  Tex-114-E. Test for in 
place density shall be in accordance with TxDOT Tex-115-E within 24 hours after 
compaction. Each lift shall be compacted to the required density and moisture as 
shown bellow, 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 

 
 

3.2.2. Cement stabilized Sand. When shown on the plans, backfilled the excavation with 
cement stabilized sand backfill as per Division D Section 134. Prevent the pipe from 
being displaced during the placement and prevent the backfill from entering the 
pipes. There is no separate item for cement stabilized sand, unless shown on the 
plans as a separate pay item.  

3.2.3. Flowable Backfill. When shown on the plans, conform with Division D Section 
136. There is no separate item for cement stabilized sand, unless shown on the plans 
as a separate pay item. 

3.2.4. Select Fill or Flexible Base (gravel, caliche, crushed limestone).  
 

Clean gravel approved by the engineer may be used for backfill from the bottom of 
the trench to the top of the pipe. The gravel shall be placed no to exceed 10 inches 
in depth and lightly tamped to consolidate the mass against pipe and earth surfaces.  

 
Flexible base material (caliche, crushed limestone) may be used from the bottom of 
the trench to 12 inches above the top of the pipe or to the bottom of the street base 
in lifts no to exceed 8 inches. Material shall contain the required moisture to obtain 
the density for each layer to no less of 95% of the maximum dry density. 

 
3.3. Secondary Backfill. After the initial backfill has been completed at a point of 12 inches 

above the top of pipe, the material for secondary backfill shall be placed in uniform 
layers no more than 10 inches in depth (loose measurement) and shall be compacted to 
the required density specified herein. Excavation material used for secondary backfill 



Reinforced Concrete Storm Drain Pipe                                                                                                         Page 6 of 6  
 

  
 Division D - Technical Provisions 
 

shall comply with the following unless shown on the plans: 
 

 
      Secondary Backfill 
 

                                   Under Pavement 
     
Subgrade Mat. PI≤ 20 PI > 20 
Density ≥ 95% Max Dry Dens. ≥ 95% Max Dry Dens. 
Moisture Cont. ± 2% of Opt. or greater ≥ Opt. Moisture 
      

 
 

                            Within the R.O.W. or Easement 
     
Subgrade Mat. PI≤ 20 PI > 20 
Density ≥ 90% Max Dry Dens. ≥ 90% Max Dry Dens. 
Moisture Cont. ± 2% of Opt. or greater ≥ Opt. Moisture 
      

 
3.4. Water jetting in this backfill operation will not be permitted. 

 
 
D-304.14 BACKFILL-UTILITIES: Cover between the top of a sanitary sewer pipe and the 
concrete pipe bottom shall be at least 2 feet unless otherwise shown on the plans. 
 
D-304.15 TELEVISING PIPE : New storm drains up to 48” in diameter shall be inspected by 
closed circuit television (CCTV) after completion of trench backfill, all apurtances, conections, 
and structures installed as well as finish grading, but prior to the placement of pavement or 
permanent trench resurfacing, to determine the existence and extent of any obstructions, 
structural deficiencies, joint installation or sags as per Division D Section 226.  

 
D-304.16  MEASUREMENT:  The footage of pipe shall be paid for on a unit price basis and shall 
be the number of linear feet of pipe in place measured along the centerline of the pipe between the 
ends of the pipe or between the interior wall of manholes or junction boxes. The several sizes of pipe 
shall be measured separately.  N o separate measurement or payment shall be made for "rock 
excavation".   
 
D-304.17 PAYMENT The number of linear feet of pipe determined as provided in above paragraph 
shall be paid at the contract unit price for each linear foot of the various sizes. The price bid shall be 
considered to include all labor, materials, and equipment rentals necessary to complete the work as 
specified, as well as for excavation, hauling, backfill, testing, all barricades, lights, and other 
protective devices necessary to adequately preserve the safety of limb, life, and property, and 
incidentals necessary to complete the unit, as shown on t he plans and as described in the 
specifications. 
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SECTION 306 
CORRUGATED STEEL STORM SEWER PIPE 

 
D-306.01 GENERAL:   This item shall govern the furnishing of corrugated steel pipe and pipe-arch 
for culverts and storm sewers for the types, sizes and designations as shown on the plans and further 
specified in these specifications. 
 
D-306.02 MATERIALS:   The pipe shall be fabricated from sheet conforming to the current 
AASHTO M-274 (ASTM 929) specification for ALUMINIZED STEEL Type 2 material. 
 
Sampling, testing and inspection of metal sheets and coils used for corrugated steel pipe shall be in 
accordance with Test Method Tex-708-I. 
 
D-306.03 MANUFACTURE:   The pipe shall meet the requirements of AASHTO M-36 (ASTM 
A760) for corrugated steel pipe and AASHTO M-274 
 
D-306.04 CLASSIFICATION (TYPE):   The pipe shall be manufactured to conform to the current 
AASHTO M-36 (ASTM A760) specification and shall have an external helical corrugation pattern of 
¾” x ¾” x 7½” as described in AASHTO M-36 (ASTM A760). 
 
All round pipe shall conform to the Type IR pipe classification.  All pipe arches shall conform to the 
Type II R classification. 
 
 
D-306.05 GAGE:   Unless otherwise shown on the plans or specifications, gages shall be minimum 
as required by the Texas Department of Transportation, Height of Cover Tables, latest edition. 
 
D-306.06 COUPLING BANDS:   Coupling bands shall be of the same base material and coating 
as the pipe. Coupling bands shall lap evenly on each of the pipes being connected and shall fit 
securely into at least one full circumferential corrugation to form a tightly closed joint. 
 
All pipe shall be field jointed with corrugated locking bands.  Connecting bands shall be drawn 
together by means of not less than two bolts not less than ½ in.  (13 mm) diameter through angles or 
bar and strap device suitably welded or riveted.  Coupling bands shall be no more than three nominal 
sheet thicknesses lighter than the pipe to be connected and in no case thinner than 0.052 in. (1.32 
mm). 
 
D-306.07 INSTALLATION:   Corrugated steel pipe shall be installed as outlined in AASHTO 
Standard Specification for Highway Bridges and ASTM A798. 
 
D-306.08 BACKFILL: Trench shall not be backfilled until the installed pipe conforms to the 
requirements specified. Any trench improperly backfilled, or where settlements occurs, shall be 
reopened to the depth required for proper compaction, then refilled and compacted with the surface 
restored to the required grade and compaction. No trench more than 300 feet shall be kept open 
without backfill. 
1. Primary backfill in any condition shall be cement stabilized sand as per Division D Section 136  

at least 12 inches on the sides and above of top of pipe.  Prevent the pipe from being displaced 
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during the placement and prevent the backfill from entering the pipes. There is no separate item 
for cement stabilized sand, unless shown on the plans as a separate pay item. 

 
2. Secondary backfill shall be in accordance with Division D Section 304.13.3.3 
 
 
D-306.09 TELEVISING PIPE : New storm drains up to 48” in diameter shall be inspected by 
closed circuit television (CCTV) after completion of trench backfill, all apurtances, conections, and 
structures installed as well as finish grading, but prior to the placement of pavement or permanent 
trench resurfacing, to determine the existence and extent of any obstructions, structural deficiencies, 
or sags as per Division D Section 226. 
 
D-306.10 MEASUREMENT:   Corrugated steel pipe will be measured by the linear foot.  Such 
measurements shall be made between the ends of the barrel along its central axis.  Where spurs or 
branches, or connections to existing pipe lines are involved, measurement of the spur or new 
connecting pipe will be made from the intersection of the  central axis with the outside surface of the 
pipe into which it connects.  Where inlets, headwalls, catch basins, manholes, junction chambers, or 
other structures are included in lines of pipe, that length of pipe tying into the other structure wall 
will be included for measurement but not other portion of the structure length or width will be 
included. 
 
For multiple pipes, the measure length will be the sum of the lengths of the barrels, measured as 
prescribed above. 
 
In event of a change in design which either increases or decreases the quantity of pipe, the variation 
in quantity will be measured as prescribed above and the quantity shown on the plans and in the 
proposal will be increase or decreased as the case may be. 
 
D-306.11 PAYMENT:   Payment for corrugated steel pipe, measured as prescribed above will be 
made at the contract unit price bid per linear foot for various sizes, of corrugated steel pipe. The price 
bid shall be considered to include all labor, materials, and equipment rentals necessary to complete 
the work as specified, as well as for excavation, hauling, backfill, testing, all barricades, lights, and 
other protective devices necessary to adequately preserve the safety of limb, life, and property, and 
incidentals necessary to complete the unit, as shown on t he plans and as described in the 
specifications. 
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SECTION 308 
HIGH DENSITY POLYETHYLENE STORM DRAIN PIPE 

 
 
 

D-308.01 GENERAL: This Item shall govern for the furnishing and installing of all thermoplastic 
pipe for constructing thermoplastic pipe culverts or thermoplastic storm sewer mains, laterals, and 
stubs. The pipes shall be of the sizes, types, design and dimensions shown on the plans and shall 
include all connections and joints to new or existing pipes, sewer, manholes, inlets, headwalls and 
other appurtenances as may be required to complete the work.  
 
A private system using HDPE pipe up to the property  line, may enter the public right of way 
to connect with a public storm sewer at a structure. However, HDPE pipe is not allowed to be 
installed underneath public streets. Do not utilized HDPE pipe in closed storm sewers. 
 
D-308.02 MATERIALS: Pipes within the R.O.W. shall be Type “S” with watertight  joint and not 
to exceed 36” diam. Unless otherwise specified on the plans or herein, thermoplastic pipe and joint 
fittings shall conform to the following:  
 
(a) High density polyethylene pipe and fittings shall meet the requirements as in  AASHTO M 294.  
 
(b) Raw Materials. The pipes and the fittings shall be manufactured from virgin PE  compounds, 
which conform to the requirements of cell class 335400C as defined and described in ASTM D 3350, 
except that carbon black content shall not exceed 5%. PE compounds shall meet the Environmental 
Stress Crack Resistance according to the SP-NCTL test set forth in AASHTO M 294.  
 
(c) Designation of Type. The HDPE pipes used for gravity flow drainage applications shall be of 
Type S (outer corrugated wall with smooth inner liner) or Type D (inner and outer smooth walls 
braced circumferentially or spirally with projections or ribs).  
 
(d) Section Properties. Minimum wall thickness of the inner walls of Type S pipe and  
inner and outer walls of Type D pipe shall be as specified in Section 7.2.2 of AASHTO M 294. The 
pipe stiffness at 5% deflection, when determined in accordance with ASTM designation D 2412, 
shall be as specified in Section 7.4 of AASHTO M 294. 
 
 
D-308.04 JOINTS: Joints shall be installed such that the connection of pipe sections will form a 
continuous line free from irregularities in the flow line. Joints shall conform to one of the following:  
 
 
• Watertight Joints — Joints meeting the requirements of ASTM 3212.  
 
 
D-308.05 END SECTIONS: Provide non flammable end sections of the minimum length shown 
in the table I for each exposed pipe end. Minimum length shown in the table refers to the portion of 
pipe completely embedded into the embankment or natural ground. All exposed and mitered pipe 
sections shall consist of the same non-flammable material. 
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Unless otherwise specified on the plans, non- flammable  end sections shall be corrugated metal as 
described in Section 306, reinforced concrete as described in Section 304, or other non-flammable 
material deem acceptable by the City. 
 
 

Table I 
Minimum length of Non-flammable End Section 

 
Normal Pipe Diameter Minimum length of End Section 

(in.) (ft.) 
24 4 
30 5 
36 6 

 
 
 
D-308.06 APRONS: Provide non-flammable aprons consisting of concrete rip-rap or other 
approved material at each exposed pipe end. Limits of apron shall be as Drawing No.  
 
D-308.07 CONSTRUCTION METHODS: The location of private driveway and side road pipe 
shall be constructed at locations shown on the plans or as directed by the Engineer.  
 
Only trench installation of thermoplastic pipe will be permitted. No portion of the pipe shall project 
above the existing ground level. 
 
(1) Excavation. All excavation shall be in accordance with the requirements of “Excavation and 
Backfill for Structures’. The width of the trench for pipe installation shall be sufficient, but no 
greater than necessary, to ensure working room to properly and safely place and compact haunching 
and other embedment materials. The space between the pipe and trench wall must be wider than the 
compaction equipment used in the pipe zone.  
 
When Type I backfill is used, the minimum trench width is the pipe outside diameter plus 12 inches.  
 
When Type II or Type III backfill is used, the minimum trench width shall be as specified in Table II.  
 
 

Table II 
Minimum Trench Width 

 
Normal Pipe Diameter Minimum Trench Width 

Inches Inches 
24 54 
30 66 
36 78 
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(2) Installation in Embankment. If any portion of the pipe projects above the existing  ground 
level, an embankment shall be constructed as shown in the plans or as directed by the Engineer for a 
distance outside each side of the pipe location of not less than five times the diameter and to a 
minimum elevation of 2 feet above the top of the pipe. The trench shall then be excavated to a width 
as specified above.  
 
(3) Shaping and Bedding. The pipe shall be bedded in a foundation of compacted cohesionless 
material, such as crushed stone, or pea gravel, with a maximum size not exceeding 3/8”. This 
material shall extend a minimum of 6 inches below the outermost corrugations or ribs, and shall be 
carefully and accurately shaped to fit the lowest part of the pipe exterior for a least 10 percent of the 
overall height. When requested by the Engineer, the Contractor shall furnish a template for each size 
and shape of pipe to be placed for use in checking the shaping of the bedding. The template shall 
consist of a thin plate or board cut to match the lower half of the cross section of the pipe.  
 
(4) Handling and Storage. Store pipe above ground on adequate blocking, keep pipe clean and fully 
drained at all times during storage. Handling and storage of thermoplastic pipe shall be in accordance 
with the pipe manufacturer’s instructions. Proper facilities shall be provided for hoisting and 
lowering pipe into the trench without damaging the pipe or disturbing the bedding or the walls of the 
trench.  
 
 
(5) Laying Pipe. Unless otherwise authorized by the Engineer, the laying of pipes on the bedding 
shall be started at the outlet end with the separate sections firmly joined together. Proper facilities 
shall be provided for hoisting and lowering the section of pipe into the trench without damaging the 
pipe or disturbing the bedding and the sides of the trench. Any pipe which is not in alignment or 
which shows any undue settlement after laying shall be removed and relayed at the Contractor’s 
expense.  
 
Multiple installation of thermoplastic pipe shall be laid with the center lines of individual barrels 
parallel. Unless otherwise indicated on the plans, the following clear distances between outer 
surfaces of adjacent pipes shall be maintained:  
 
 
 
 

Table III 
Nominal Pipe Diameter Min. Clear Distance Between Pipes 

24” 17” 
30” 20” 
36” 23” 

 
 
(6) Reuse of Existing Appurtenance. When existing appurtenances are specified on the plans for 
reuse, the portion to be reused shall be severed from the existing culvert and moved to the new 
position previously prepared, by approved methods. Connections shall conform to the requirements 
for joining sections of pipes as indicated herein or as shown on the plans. Any headwalls and any 
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aprons or pipe attached to the headwall that are damaged during moving operations shall be restored 
to their original condition at the Contractor’s expense. The Contractor, if he so desires, may remove 
and dispose of the existing headwalls and aprons and construct new headwalls at his own expense, in 
accordance with the pertinent specifications and design indicated on the plans or as furnished by the 
Engineer.  
 
(7) Connections and Stub Ends.  Connections of pipe sewer to existing sewers or sewer 
appurtenance shall be as shown on the plans or as directed by the Engineer. The bottom of the 
existing structure shall be mortared or concreted if necessary, to eliminate any drainage pockets 
created by the new connection. Where the sewer is connected into existing structures, which are to 
remain in service, any damage to the existing structure resulting from making the connection shall be 
restored by the Contractor to the satisfaction of the Engineer. Stub ends, for connections to future 
work not shown on the plans, shall be sealed by installing watertight plugs into the free end of the 
pipe.  
 
D-308.08 BACKFILLING: Backfill from the pipe bedding up to 1 foot above the top of the pipe is 
critical for the successful performance of the pipe. Pipe backfill provides necessary structural support 
to the pipe and controls pipe deflection. Special emphasis is to be placed upon the need for obtaining 
uniform backfill material and uniform compacted density throughout the length of the pipe, so that 
unequal pressure will be avoided. Care should be taken to insure proper backfill under the pipe in the 
haunch zone.  
 
1. Primary backfill material shall meet the following specifications:  
 
• Type I - Backfill shall consist of flowable fill in accordance with Division D Section 134, 
“Flowable Backfill”. The flowable backfill shall be placed across the entire width of the trench and 
shall maintain a minimum depth of 12 inches above the pipe. A minimum of 24 hours shall elapse 
prior to backfilling the remaining portion of the trench with other backfill material. 
 
• Type II - Backfill shall consist of cement stabilized backfill in accordance with Division D Section 
136. Cement stabilized backfill shall be placed and compacted to ensure that all voids are filled 
completely. 
 
• Type III - Backfill shall consist of hard, durable, clean granular material that is free of organic 
matter, clay lumps, and other deleterious matter. Such backfill shall meet the gradation requirements 
shown in Table II. The backfill material shall be placed along both sides of the completed 
structure(s) to a depth of 12 inches above the pipe. The backfill shall be placed in uniform layers not 
exceeding 6 inches in depth (loose measurement), wetted if required, and thoroughly compacted 
between adjacent structures and between the structure and the sides of the trench. Until a minimum 
cover of 12 inches is obtained, only hand operated tamping equipment will be allowed within vertical 
planes 2 feet beyond the horizontal projection of the outside surfaces of the structure.  
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Table IV 
Gradation Requirements for Type III Backfill Material 

 
Sieve Number Percent Retained (cumulative) 
1 inch 0 - 5 
7/8 inch 0 - 35 
1/2 inch 0 - 75 
3/8 inch 0 - 95 
No.4 35 - 100 
No. 10 50 - 100 
No. 200 90 - 100 

 
 
If Type III backfill is utilized, filter fabric shall be placed between the native soil and the backfill. 
Filter fabric shall conform to the requirements of DMS-6200, Type 1.  
 
2. Secondary backfill shall be in accordance with Division D Section 304.13.3.3 

 
 
D-308.09 PROTECTION OF PIPE: Unless otherwise shown on the plans or permitted in writing 
by the Engineer, no heavy earth moving equipment will be permitted over the structure until a 
minimum of 4 feet of compacted fill (permanent or temporary) has been placed over the top of the 
structure. Prior to adding each new layer of loose backfill material, until a minimum of 12 inches of 
cover is obtained, an inspection will be made of the inside periphery of the  
structure for local or unequal deformation caused by improper construction methods. Evidence of 
such will be reason for such corrective measures as may be directed by the Engineer.  
 
Pipe damaged by the Contractor shall be removed and replaced by the Contractor at no additional 
cost.  
Maximum deflection (reduction of the barrel base inside diameter) is 5%. Time  of 
measurement shall be not less than 30 days following completion of  installation and backfill. 
Contractor shall notify the engineer for testing. 
 
D-308.10 REINSTALLATION: Deflections in excess of 5% may require the pipe to be removed 
and new pipe installed. 
 
D-308.11 FIELD QUALITY CONTROL & TESTING:  
 

a) All storm sewer shall be inspected by City inspectors prior to backfilling the pipe. 
b) Mandrel testing (or other approved method) shall be required when visual inspection reveals 

excessive deflection as determined by the City. Testing shall be at the expense of the 
contractor. 

 
D-306.12 TELEVISING PIPE : New storm drains up to 36” in diameter shall be inspected by 
closed circuit television (CCTV) after completion of trench backfill, all apurtances, conections, and 
structures installed as well as finish grading, but prior to the placement of pavement or permanent 
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trench resurfacing, to determine the existence and extent of any obstructions, structural deficiencies, 
or sags as per Division D Section 226. 
 
 
D-308.13 MEASUREMENT: This Item will be measured by the linear foot. Such measurements 
will be made between the ends of the barrel along its flow line, exclusive of safety end treatments. 
For multiple pipes, the measured length will be the sum of the lengths of the barrels, measured as 
prescribed above.  
 
 
D-308.14 PAYMENT: The work performed and materials furnished in accordance with this Item 
and measured as provided under “Measurement” will be paid for at the unit price bid for 
“Thermoplastic Pipe” of the size, joint type and backfill type specified. This price shall be full 
compensation for furnishing, hauling, placing and joining of pipes; for all connections to new or 
existing structures; for moving and reusing headwalls where required; for removing and disposing of 
portions of existing structures as required; for cuffing of pipe ends on skew; and for all labor, tools, 
equipment and incidentals necessary to complete the work.  
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SECTION 310 
CONCRETE BOX CULVERTS 

 
D-310.01 DESCRIPTION This Item shall govern for the materials furnished, and for constructing, 
furnishing, and placing concrete box culverts, at the locations shown, and in accordance with the 
details on the plans of this Item.  Unless otherwise shown on the plans, The Contractor shall have the 
option of furnishing cast-in-place, pre-cast (formed) or precast (machine made) box culverts. 
 
D-310.02 MATERIALS All materials shall conform to the pertinent requirement of the following 
items: 
 

Section D-406, "Concrete Structures" 
Section D-504, "Concrete" 
Section D-410, "Reinforcing Steel" 
Section D-304, "Reinforced Concrete Storm Drain Pipe" 

 
Concrete for precast (machine-made) concrete boxes shall conform to ASTM C1433 
 
When precast (machine-made) boxes are furnished and portland cement is partially replaced, 
blended, or otherwise modified by pozzolan, the pozzolan shall be fly ash conforming to the 
Departmental Materials Specification D-9-8900, "Fly Ash".  Copies of Departmental Materials 
Specifications are available form the Texas Department of Transportation, Division of Materials and 
Tests, 125 East 11th Street, Austin, Texas 78701-2483. 
 
For  culverts with overlay or 1 to 2 course surface treatment or if the top slab is the final riding 
surface, use class “S” concrete for top slabs of “cast-in-place” concrete culverts unless otherwise 
shown on the plans. Use class ”C” for the rest of the culvert and for other cast-in-place boxes. 
 
 
D-310.03  TYPES  Cast-in-place concrete boxes shall conform to the details shown on the plans 
and to the requirements of Section 504 "Concrete" and Section 406 "Concrete Structures". 
 
Precast (formed) concrete boxes shall conform to the details shown of the plans and the requirement 
of (TxDOT Standard Specification 2004 or latest Edition) Item 424, "Precast Concrete Structures 
(Fabrication)". 
 
Precast (machine-made) concrete boxes shall conform to the requirements of ASTM C1433. 
 
D-310.04 FABRICATION  
(1) General.  All fabrication of concrete boxes including forming, casting, and curing shall conform 
to the following requirements. 

(a)  Cast-in-place concrete boxes shall be produced in accordance with Section 406, Concrete 
                Structures". 
(b)  Precast (formed) concrete boxes shall be produced in accordance with Item 424, "Precast 

                           Concrete Structure (Fabrication)”. (TxDOT Standard Specification 2004 Edition) 
                   Contractor shall provide shop drawings signed and sealed by a Registered  
                   Professional Engineer in Texas. 
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(c)  P recast (machine-made) concrete boxes shall be produced by a process which will 
provide for uniform placement of the concrete in the forms and compaction by mechanical 
devices which will assure dense concrete.  Concrete shall be mixed in a central batch plant or 
other approved batching facility form which the quality and uniformity of the concrete can be 
assured.  R eady-mix concrete will not be acceptable for use in precast (machine-made) 
concrete boxes. Testing and Curing shall be in accordance with TxDot Test Procedures Tex-
704-I.          .  

 
(2)  T esting. Test specimens for testing of cast-in-place concrete boxes sections shall be in 
accordance with Section 504, "Concrete".  Test specimens for precast (formed) concrete box sections 
shall be in accordance with TxDot Test Procedures Tex-704-I.  Test specimens for precast (machine 
made) shall be test cylinders made at the same time and in the same manner as the box sections they 
represent. 
 
For precast concrete boxes (machine-made), a minimum of four (4) test cylinders shall be made for 
each day's production run of each size and class of box section.  Test cylinders for machine-made 
concrete boxes shall be cured in the same manner and for the same time as the boxes they represent. 
 
Equipment required for testing concrete boxes produced in a precasting plant shall be furnished by 
the producer. 
 
(3)  Marking.  Precast concrete boxes produced in a precasting plant shall bear the following 
markings: 

(a)  The name or trademark of the producer. 
(b)  The date of manufacture. 
(c)  The box size and height of fill. 
(d)  When lifting holes are not provided, one end of each box section shall be clearly marked 
      on the inside and outside walls to indicated the top or bottom as it will be installed. 
(e)  When required under "Fabricating Tolerances", matchmarks shall be use for proper       

installation. 
Markings shall be indented into the box section or may be painted thereon with waterproof paint. 
 
(4)  Fabricating Tolerances.  Tolerances for precast sections of either type shall conform to the 
following. 
 
The inside vertical and horizontal dimensions shall not vary from plan requirement by more than 1/2 
inch. 
 
The horizontal or vertical plane at each end of the box section shall not vary from perpendicular by 
more than 1/2 inch, measured on the inside faces of the section. 
 
The sides of a section at each end shall not vary from being perpendicular to the top and bottom by 
more than 1/2 inch, measured on the inside faces of the section. 
 
The thickness of walls and slabs shall not be less than that shown on the plans, except than an 
occasional deficiency not greater than 1/4 inch will be acceptable.  If proper jointing is not affected, 
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thicknesses in excess of plan requirements are acceptable. 
 
The straightness of the tongue and groove, at the mating surface shall not vary by more than 1/4 inch. 
 
Deviations from the above tolerances will be acceptable if the sections can be fitted at the plant or 
job site and it is demonstrated that an acceptable joint can be made.  For this condition an acceptable 
joint is: 
 
When two sections are fitted together on a flat surface, in proper alignment and in the position the 
sections will be installed, the joint opening at any point shall not exceed one (1) inch.  Sections fitted 
together at the plant and accepted in this manner shall be matchmarked for installation. 
 
(5) Defects and Repair.  Fine cracks on the surface of the member which do not extend to the plane 
of the nearest reinforcement will not be cause for rejection unless the cracks are numerous and 
extensive.  C racks which extend into the plane of the reinforcing steel shall be repaired in an 
approved manner. 
 
Small damaged or honeycombed areas which are purely surface in nature shall be repaired to the 
satisfaction of the Engineer.  Excessive damage, honeycomb or cracking will be subject to structural 
review.  When fine cracks on the surface indicate poop curing practices, further production of precast 
sections shall be discontinued until corrections are made and proper curing provided. 
 
(6) Storage and Shipment.  Precast sections shall be stored on level blocking in a manner acceptable 
to the Engineer.  No load shall be placed upon the section until design strength is reached and curing 
completed.  Shipment of sections may be made when the design strength is reached and curing 
requirements have been met. 
 
D-310.05  CONSTRUCTION METHODS  Excavation, bedding and backfill shall be in 
accordance with the requirements of Division D 302  “Structural Excavation and Backfill” except 
where tunneling or jacking methods are required or permitted by the plans. 
Coarse aggregate material ganging for 2” to 6” (inches) and capped with 5/8” material may be use for 
bedding. 
 
Unless otherwise shown on t he plans, the Contractor may use any of the jointing material in 
accordance with the jointing requirements specified in Section 312, "Laying Procedure-Storm 
Sewer". 
 
When precast box culverts are used to form multiple barrel structures, the box sections shall be 
placed in conformance with the details shown on the plans. 
 
Connections of precast sections to cast-in-place culverts or to any required headwalls, wingwall, 
riprap, or other structure shall conform to the details on the plans.  Lifting holes shall be filled with 
mortar or concrete and cured to the satisfaction of the Engineer.  Precast concrete or mortar plugs 
may be used when approved by the Engineer. 
 
Cover between the top of a sanitary sewer pipe and the culvert box bottom shall be at least 2 feet  
unless otherwise shown on the plans. 
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D-310.06 MEASUREMENT This Item will be measured by the linear foot.  Such measurement 
will be made between the ends of the culvert or sewer along the flow line.  Where spurs or branches, 
or connections to existing structures are involved, measurement of the intersection of the flow line 
with the outside surface of the structure into which it connects.  Where inlets, headwalls, catch 
basins, manholes, junction chambers, or other structures are included in lines of culverts or sewers 
that length of box section tying into the structure wall will be included for measurement but no other 
portion of the structure length or width will be so included. 
 
For multiple barrel structures, the measured length will be the sum of the lengths of the barrels 
measured as prescribed above. 
 
This is a plans quantity measurement Item and the quantity to be paid for will be that quantity shown 
in the proposal and on the "Basis of Estimate" sheet of the contract plans, except as may be modified 
by the Engineer.  If no adjustment of quantities is required, additional measurements or calculations 
will not be required. 
 
D-310.07 PAYMENT The work performed and materials furnished in accordance with this Item 
and measured as provided under "Measurement" will be paid for at the unit price bid for "Concrete 
Box Culvert" of the size and type specified.  This price shall be full compensation for constructing, 
furnishing, and transporting sections; for cutting of section of skew or slope; for connections to 
existing structures; for concrete, reinforcing steel and mall material, labor and equipment, tools, 
backfill and incidentals necessary to complete the work. 
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SECTION 312 
MANHOLES AND INLETS 

 
D-312.01 DESCRIPTION:  This item shall consist of manholes and inlets, complete in place 
constructed of required materials in accordance with these specifications and at the locations and on 
conformity with the lines, grades, and dimensions shown on the plans or as required by the Engineer. 
Drainage junction boxes are classified as manholes. 
 

MATERIALS 
 
D-312.02 PRECAST RINGS, THROAT SECTIONS, AND THROAT RINGS:  Precast 
manhole rings shall be a minimum of four feet in diameter and five inches thick and a maximum of 
six feet in diameter. Throat sections shall be five inches thick and 2.5 feet in length.  Throat rings 
shall be two feet in diameter and five inches thick. Alternate designs other than precast  are to be 
designed and sealed by a Texas licensed professional engineer. 
 
D-312.03 MORTAR:  The mortar for precast rings shall be composed of one part of Portland 
Cement and two parts mortar sand by volume.  Portland cement shall conform to the requirements of 
ASTM Designation C-150, Type I.  Sand shall conform to the requirements of AASHTO 
Specification M-45.  The water shall be clean and free from injurious amounts of sewage, oil, acid, 
strong alkalis and other vegetable matter. 
 
D-312.04 CONCRETE:  Reinforced concrete used in manholes shall conform to the requirements 
of Class "A" Concrete, under the specification contained herein Division D Section 504 for 
"CONCRETE".  Manholes may be either pre-cast or cast-in-place depending on the design, same 
requiring the approval of the City Engineer prior to installation. 
 
 
D-312.05 CAST IRON FRAMES AND COVERS:   All castings shall be true to form and 
dimensions and shall be free from inclusions of foreign matter, casting faults, injurious blow holes, 
cracks, sponginess, and other defects rendering them unsuitable. 
 
Finished frames and covers shall have the bearing surfaces machined or ground so that there will be 
no variation that will permit rocking or rattling and the diameter of the cover will be such as to fit the 
frame without wedging.  The machined sets of frames and covers shall be marked in such a way that 
they can be properly matched for assembly in the field. 
 
Castings shall conform to AASHTO Designation M 306-89 (2000). Castings shall include labeling of 
manhole type on manhole covers, such as “STORM DRAIN”. Manhole covers shall bear the ‘CITY 
OF LAREDO” name for all storm drain for proper identification. Casting covers and rings shall be as 
manufactured by East Jordan Iron Works or approved equal. 
 
D-312.06 INLET UNITS:  Inlet units shall be installed in conjunction with the construction or 
concrete curb and gutter.  Prior to placing concrete for curb and gutter, the inlet units shall be set 
securely in position.  Openings for the inlets and recesses in curb and gutter, as indicated on the 
plans, shall be formed in conjunction with the curb and gutter forms.  Concrete for curb and gutter 
adjacent to the inlet shall be placed using care to secure thoroughly compacted concrete around the 
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inlet and formed openings and recesses without displacement of the inlet units in the forms. 
 

CONSTRUCTION METHODS 
 
D-312.07 GENERAL:  Construct manholes and inlets as soon as is practicable after pipe lines into 
or through the manhole or inlet locations are completed. All concrete work shall be performed in 
accordance with the requirements of the item, "Concrete Structures", unless otherwise specified.  
Forms will be required for all concrete walls except where the nature of the surrounding material 
may be trimmed to a smooth, vertical face (the outside form for concrete bases supporting brick 
walls may be omitted with the approval of the Engineer). 
 
 
Care shall be taken when connecting to the manhole several pipes with an angle less than 90 degrees 
between them. Minimum clear distance between two wall penetrations shall be 12 i n. or half 
diameter of the smaller penetration, whichever is greater. See Detail No. 
 
 
D-312.08 EXCAVATION:  
 
(a) Excavation shall conform to Division D Section 302.The Contractor shall do all excavation for 
structures to the lines, grades, and elevations shown on the plans or staked by the Engineer.  The 
excavation shall be sufficient size to permit the placing of a full width and length of the structure 
shown, plus such additional sizes to allow for forms.  
 
(b) The Contractor shall do all bracing, sheeting, or shoring necessary to perform and protect the 
excavation in the structure or as required for safety to conform with governing laws.  The cost of 
bracing, sheeting, and shoring shall be included in the unit price bid for this structure. 
 
(c) Unless otherwise provided, bracing, sheeting, or shoring involved in the construction of this  item 
shall be removed by the Contractor after completion of the structure.  T he removal shall be 
performed in such a manner as not to disturb or mar finish or masonry.  The cost of removal shall be 
included in the unit price bid for the structure. 
 
(d) After each excavation is completed, the Contractor shall notify the Engineer to that effect, and 
concrete and reinforcing steel shall be placed after the Engineer has approved the depth of excavation 
and the character of the foundation material. 
 
D-312.9 CONCRETE STRUCTURES:  Shall be in accordance with Division D Section 406  
 
All invert channels shall be constructed and shaped accurately so as to be smooth, uniform, and 
cause minimum resistance to flow.  The interior floor shall be sloped downward toward the outlet. 
 
D-312.10 INLET AND OUTLET PIPES:  Inlet and outlet pipes shall extend through the walls of 
the structures for sufficient distance beyond the outside of the surface to allow for connections, but 
shall be cut off flush with the wall on the inside surfaces unless otherwise directed.  A concrete collar 
shall be placed around the pipe so as to prevent leakage and to form a neat connection. Detail No. 
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Care shall be taken when connecting a pipe in skew to an inlet box to avoid braking the corners and 
top & bottom beams of the box. 
 
 
D-312.11 INVERTS:  The inverts passing out or through the manhole or inlet shall be shaped and 
routed across the floor of the manhole or inlet as shown on the plans.  This may be accomplished by 
adding and shaping mortar or concrete after the base is cast or by placing the required additional 
material with the base. 
 
D-312.12 THE PLACEMENT AND TREATMENT OF CASTING, FRAMES, AND 
FITTINGS:  All castings, frames, and fittings shall be placed in positions indicated on plans, or as 
directed by the Engineer and shall be set in true to line and elevation.  If frames or fittings are to be 
set in concrete or cement mortar, all anchors or anchor bolts shall be in place and position before the 
concrete or mortar is placed.  The unit shall not be disturbed until all the mortar or concrete is set. 
 
When frames or fittings are to be placed upon previously constructed masonry, the bearing surfaces 
of the masonry shall be brought true to line and grade and present an even bearing surface in order 
that the entire face or back of the unit will come in contact with the masonry.  The unit shall be set in 
mortar beds or anchored to the masonry as indicated on the plans or as directed and approved by the 
Engineer.  All units shall be set firm and secure. 
 
When concrete structures are so located as to be within the paved areas of the street, the finish top of 
these structures shall match existing grades. 
 
 
D-312.13 BACKFILLING: 
(a) After a structure has been completed, the area around it shall be filled with approved material in 
accordance with the Division D Section 302, "STRUCTURAL EXCAVATION AND BACKFILL".  
Fill shall be made to the elevations shown on the plans or ad directed by the Engineer. 
 
(b) No backfill material shall be placed against any structure until permission is given by the 
Engineer.  In the case of the concrete, such permission preferably shall not be given until the 
concrete has been in place for 14 days and tested in a laboratory conforming to the requirements of 
ASTM Designation C-42.  All water must be removed from excavation before backfilling is done 
unless otherwise directed by the Engineer. 
 
(c) Fill in place shall be deposited on all sides of the structure at the same time and to approximately 
the same elevation.  Special care shall be taken to prevent any wedging action against the structure 
and all slopes, bounding or within the area to be backfilled, will be stepped or serrated to prevent 
wedge action. 
 
(d)  All backfill shall be compacted as per Division DSection 302. 
 
(e)  Backfill shall not be measured for direct payment.  Performance of this work is not payable 
directly but shall be considered a subsidiary obligation of the Contractor covered under the contract 
unit price for the structure involved. 
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D-312.14 CLEANING AND RESTORATION OF SITE: After the backfill is completed, the 
Contractor shall dispose of all surplus material, dirt, and rubbish from the site.  Surplus dirt shall be 
disposed of as ordered by the Engineer.  The Contractor shall restore all disturbed areas to their 
original condition. 
 
After all work is completed, the Contractor shall remove all tools and other equipment used by him, 
leaving the entire area free, clear, and in good condition.  The performance of the work described in 
this section is not payable directly, but shall be considered as a subsidiary obligation of the 
Contractor, covered under the contract unit price for each manhole and inlet. 
 
 
D-312.15 MEASUREMENT: The number, types and nominal sizes of manholes and inlets shown 
on the plans shall be measured per each unit complete in place and accepted by the Engineer. 
 
D-312.16 PAYMENT :The number of units of manholes and inlets determined as provided in above 
paragraph shall be paid at the contract unit price for each of the various types and nominal sizes of 
manholes and inlets as called for on the Bid Schedule, which price and payment shall constitute full 
compensation for furnishing all materials, for placing and finishing, for all excavation and hauling, 
for all backfill, for setting and anchoring any frame, cover, for all labor, equipment, tools, and 
incidentals necessary to complete the unit, as shown on t he plans and as described in the 
specifications. 



SECTION 314 
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SECTION 316 
CONCRETE ENCASEMENT, CRADLES, SADDLES, AND COLLARS 

 
D-316.01 DESCRIPTION:  This Item shall govern for placing concrete encasement, cradles, 
saddles, and collars, when called for the Project plans or as directed by the Engineer. 
 
D-316.02 MATERIALS:  Concrete:  All concrete shall be class “A” and conform to the provisions 
of Division D Section 504 or shall be of the class noted on the plans. 
 
D-316.03 CONSTRUCTION METHODS:   
 
1. Concrete Encasement:  When concrete encasement is show on the plans or when directed 

by the Engineer, the trench shall be excavated and fine graded to a depth conforming with 
details and sections shown on the plans.  The pipe shall be supported by precast concrete blocks 
of the same strength as the concrete for encasement and securely tied down to prevent floatation. 
 Encasement shall then be placed to a depth and width conforming with details and sections 
shown on the plans. 

 
2. Concrete Cradles:  When concrete cradles are shown on the plans or when called for by the 

Engineer, the trench shall be prepared and the pipe supported in the same manner as described in 
this specification and shall be constructed in accordance with details and sections shown on the 
plans. 

 
3. Concrete Saddles:  When shown on the plans or when directed by the Engineer, pipe to 

receive concrete saddle shall be backfilled in accordance with Division D Section 302, 
"Structural Excavation, and Backfill" to the spring line and concrete placed for a depth and 
width conforming with details and sections shown on the plans. 

 
4. Concrete Collars:  When shown on the plans or when directed by the Engineer, concrete 

collars shall be constructed in accordance with details and sections shown on the plans. See 
details No.  

 
D-316.04 MEASUREMENT:  "Concrete Encasement, Cradles, Saddles, and Collars", will be 
measured by the cubic yard of accepted work calculated based on the lines and dimensions shown on 
the plans, complete in place.  Reinforcing, if required, shall not be measured for payment. 
 
D-316.05  PAYMENT:  "Concrete Encasement, Cradles, Saddles, and Collars", will be paid for at 
the unit price bid per cubic yard, which price shall be full compensation for furnishing and placing all 
materials, manipulation, labor, tools, equipment, and incidentals necessary to complete the work. 
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SECTION 318 
CHANNEL EXCAVATION AND EMBANKMENT 

 
D-318.01 DESCRIPTION Shall consist of required excavation for all channels proposed in the 
plans; the removal and proper utilization or disposal of all excavated materials; and constructing, 
shaping and finishing all earthwork involved in conformity with the required lines, grades and typical 
cross sections and in accordance with specifications requirements herein outlined. 
 
D-318.02 METHODS All suitable materials removed from the excavation shall be used, insofar as 
practicable, in the formation of embankments as required by the Item, “Embankment”, or shall be 
otherwise utilized or satisfactorily disposed of as indicated on plans, or as directed, and completed 
work shall conform to the established alignment, grades and cross sections.  During construction, the 
channel shall be kept and drained, insofar practicable, and the work shall be prosecuted in a neat 
workmanlike manner. 
 
Unsuitable channel excavation in excess of that needed for construction shall be as known as 
“WASTE” and shall become property of the Contractor to be disposed of by him outside the limits of 
the right of way. 
 
Payment will not be allowed for excavation of any material which is used for purposes other than 
those designated, except as provided in the governing specifications under the item “Scope of 
Work.” 
 
D-318.03 MEASUREMENT All channel excavation will be measured in its original or final, fully 
compacted position and the volume computed in cubic yards by the method of average in end areas. 
 
D-318.04 PAYMENT All work performed as required herein and in the Item, “Embankment” and 
measured as provided under “Measurement” will be paid for at the unit price bid under the following 
method: 
 

Ordinary Compaction (for channel embankment) each layer shall not exceed one (1) foot of 
loose depth, and shall be compacted as per specifications.  Each layer shall be brought to the 
moisture content ordered by the Engineer, and shall be kept leveled with suitable equipment 
to insure uniform compaction over the entire layer. 

 
The prices bid for channel excavation or embankment shall each be full compensation for furnishing 
all labor, materials, tools, equipment and incidentals necessary to complete the work.  Payment for 
unauthorized work will not be made. 
 
All work required for disposing of waste, including haul, will not be paid for directly, but shall be 
considered subsidiary work pertaining to the various contract items, and such cost shall be included 
in the unit prices for these items. 
 
When specified on the plans, and hauling of materials will not be paid directly, but shall be 
considered as subsidiary work pertaining to the various contract items, and such cost shall be 
included in the unit prices bid. 
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SECTION 402  
CLEARING AND GRUBBING 

 
D-402.01 DESCRIPTION: "Clearing and Grubbing” shall consist of the removal and disposal of 
trees, stumps, brush roots, vegetation, logs, rubbish, and other objectionable matter.  Full compliance 
with NPDES (National Pollution Discharge Elimination System) permitting & Drainage Standard 
shall be maintained. 
 
D-402.02 CONSTRUCTION METHODS: The right-of-way shall be cleared of stumps, brush, 
logs, rubbish, trees, and shrubs, except such trees and shrubs and certain areas designated by the 
Engineer for preservation.  Those trees, shrubs, and other landscape features specifically designed by 
the Engineer for preservation shall be carefully protected from abuse, marring, or damage during 
construction operations.  Continual parking and/or servicing of equipment under the branches of 
trees designated for preservation will not be permitted.  Trees and shrubs designated for preservation 
that must be pruned shall be trimmed as directed and all exposed cuts over two (2) inches in diameter 
shall be treated with an approved material.  
 
Areas  required for embankment construction, for roadway, channel and structural excavation, and 
for borrow sites and material sources shall be cleared and grubbed.  On areas required for roadway, 
channel, or structural excavation, all stumps, roots, etc., (except for designated trees and brush) shall 
be removed to a depth of at least two (2) feet below the existing ground surface.  All holes remaining 
after clearing and grubbing shall be backfilled and tamped as directed by the Engineer and the entire 
area bladed to prevent ponding of water and to provide drainage, except, in areas to be immediately 
excavated, the Engineer may  direct that the holes not be backfilled.  When permitted by the plans, 
trees and stumps may be cut off as close to natural ground as practicable on areas which are to be 
covered by at least three (3) feet of embankment.  On areas required for borrow sites and material 
sources, stumps, roots, etc., (except for designated trees and brush) shall be removed to the complete 
extent necessary to prevent such objectionable matter becoming mixed with the material to be used 
in construction. 
 
All cleared and grubbed material shall be disposed of in a manner satisfactory to the Engineer.  
Unless otherwise provided, all merchantable timber removed as required above shall become the 
property of the Contractor. 
 
D-402.03 MEASUREMENT: Payment will be made for this item as clearing and grubbing and the 
Contractor shall investigate the conditions as they exist in the field.   
 
D-402.04 PAYMENT: Price shall be full compensation for placing removing, loading and 
disposing  all materials, manipulation, labor, tools, equipment, dumping fees and details necessary to 
complete the work. 
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SECTION 404 
GENERAL CONSTRUCTION AND PREPARATION OF SITE  

 
D-404.01 INTENT OF PLANS AND SPECIFICATIONS: The intent of the plans and specifications 
is to prescribe a complete work or improvement which the Contractor undertakes to do so, in full 
compliance with the plans, specifications, special provisions, proposal, and contract.  The Contractor 
shall do all work as provided in the plans, specifications, special provisions, proposal, and contract, and 
shall do such additional work as may be considered necessary to complete the work in a satisfactory and 
acceptable manner.  The Contractor shall furnish all labor, tools, materials, machinery, equipment, and 
incidentals necessary to the prosecution of the work. 
 
D-404.02 DESCRIPTION OF SITE: This item shall consist of the preparation of site for construction 
operations by the removal and disposal of all obstructions which are not otherwise provided for in the 
plans and specifications. 
 
Such obstructions shall be considered to include removal of sections of existing utility lines (water, 
sewer, & force main), existing fences/gates, and other such materials as shown on the plans including 
concrete slabs. 
 
This item shall include the removal of obstructions in accordance with the item "Clearing and 
Grubbing", Section 402.  It is the intent of  this item to provide for the disposal of all objectionable 
materials not specifically provided for elsewhere in the plans/specifications.  All materials to be 
salvaged by the Owner shall be properly disposed of by the contractor as directed. 
 
D-404.03 FINAL CLEAN-UP: Upon the completion of the work and before acceptance and final 
payment will be made, the Contractor shall clean and remove from the site of the work, surplus and 
discarded materials, temporary structures, and debris of every kind.  Contractor shall leave the site of 
the work in a neat and orderly condition.  Surplus and waste materials removed from the site of the 
work shall be disposed of at locations satisfactory to the Engineer.  Grounds around any structures shall 
be dressed to final grade as shown on plans. 
 
D-404.04 COORDINATION OF PROJECT: The plans, these specifications, the proposal, special 
provisions, and all supplementary documents are intended to describe a complete work and are essential 
parts of the contract.  A requirement occurring in any of them is binding.  In case of discrepancies, 
figured dimensions shall govern over specifications; and plans and quantities shown on the plans shall 
govern over those shown in the proposal.  The Contractor shall not take advantage  of any apparent 
error or omission in the plans and specifications, and the Engineer shall be permitted to make such 
corrections or interpretations as may be deemed necessary for the fulfillment of the intent of the plans 
and specifications.  In the event the Contractor discovers an apparent error or discrepancy, Contractor 
shall immediately call this to the attention of the Engineer. 
 
D-404.05 COOPERATION OF CONTRACTOR: The Contractor shall give to the work the 
consistent attention necessary to facilitate the progress thereof, and he shall cooperate with the 
Engineer, his inspectors, and with other contractors in every way possible. 
 
D-404.06 MATERIALS-GENERAL: The materials shall be the best procurable, as required by the 
plans, specifications, and special provisions.  The Contractor shall not start delivery of materials until 
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the Engineer has approved the source of supply.  Only materials conforming to these specifications shall 
be used in the work, and such materials shall be used only after approval has been given by the Engineer 
and only so long as the quality of said materials remains equal to the requirements of the specifications. 
 The Contractor shall furnish approved materials from other sources, if for any reason the product from 
any source at any time before commencement or during the prosecution of the work proves 
unacceptable.  After approval, any material which has become mixed with or coated with dirt or any 
other foreign substances during its delivery and handling will not be permitted to be used in the work. 
 
D-404.07 MATERIALS-STORAGE: Any and all materials, such as cement, lime, mill work, or other 
materials or equipment subject to deterioration by exposure to weather or other factors, shall be stored 
in such a manner to protect them from deterioration or damage preceding the time they become a 
permanent part of final structure. 
 
 
D-404.08 MEASUREMENT AND PAYMENT: All work performed will NOT be paid directly but 
shall be included in the unit price bid for other items of construction.  Price shall be full compensation 
for furnishing and placing all materials, manipulation, labor, tools, equipment, and incidentials 
necessary to complete the work. 
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SECTION 406 
CONCRETE STRUCTURES  

 
D-406.01 GENERAL:  This item shall consist of reinforced concrete structures built in accordance 
with the design requirements and details shown on the plans and in conformity with the requirements 
herein. 

 
MATERIALS 

 
D-406.02 CONCRETE: Concrete shall conform to the requirements of Section D-504.  Unless 
otherwise specified on the plans or in the proposal. 
 
D-406.03 REINFORCING STEEL: Reinforcing steel shall conform to the requirements of  
Section D-410. Wire mesh reinforcement shall conform to the requirements of ASTM Designation 
A185. 
 
D-406.04 STRUCTURAL STEEL: Structural steel shall conform to the requirements of ASTM 
Designation A-36. 
 
D-406.05 EXPANSION JOINT MATERIAL: 
(a)Pre-molded expansion joint material shall conform to the requirements of Division D, Section 
414, titled, EXPANSION JOINT MATERIALS. 
 
(b)Poured joint material shall conform to requirements of Federal Specifications SS-S-156, 
SS-S-159, or SS-S-164. 
 
D-406.06 FORM MATERIAL: 
(a)Form lumber for all exposed concrete surfaces shall be CM concrete form lumber, Southern 
Yellow Pine or approved equal, S4S, grade marked in accordance with the latest grading rules of the 
Southern Pine Association.  Form lumber not otherwise specified shall be No. 2 Common Southern 
Yellow Pine, S4S. 
 
(b)Plywood form shall be of Douglas Fir Plywood, 5 ply, and at least 3/4" thick, conforming to the 
grading rules as required under State Department of Highways and Public Transportation 
Specifications. 

 
CONSTRUCTION METHODS 

 
D-406.07 REINFORCEMENT: 
 
(a)  Reinforcing shall be detailed, fabricated, and erected in accordance with Manual of Standard 
Practice for Detailing Reinforced Concrete Structures (ACT 315-57).  S hop drawings shall be 
submitted in triplicate for engineering approval prior to fabrication.  All reinforcement shall be 
entirely free from rust, scale, grease, or other coating which might destroy or reduce its bond with 
concrete. 
 
(b)  Spacing: Unless otherwise indicated, the clear distance between parallel bars shall be not less 
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than one and one- half times the diameter of round bars.  In no case shall the distance between bars 
be smaller than the maximum size of the aggregates. 
 
(c) Protective Covering: Reinforcement shall be protected by the thickness of concrete indicated 
on the plans.  Unless otherwise specified, the protective coverings over reinforcement shall not be 
less than the maximum size of aggregates. 
 
(d) Splicing and Lapping: As per section D-410 
 
(e) Supports: All reinforcement shall be secured in place true to the lines and grades, indicated by 
the use of metal supports, spacers, or ties approved by the Engineer.  Such supports shall be of 
sufficient number and strength to maintain the reinforcement in place throughout the concreting 
operations. The use of pebbles, pieces of broken stones or brick, metal pipe and wooden blocks shall 
not be permitted. 
 
 
D-406.08 FORMS: 
 
(a) General: Forms shall conform to the shape, lines, and dimensions of the members of structures, 
as called for on the plans and shall be substantial and sufficiently tight to prevent leakage of mortar.  
All details of form construction shall be subject to the approval of the Engineer and permission to 
place concrete will not be given until all such work is complete to his satisfaction. 
 
(b) Braces and Ties:  Forms shall be properly braced and tied together so as to maintain position 
and shape.  Metal form of an approved type shall be used to hold forms in place.  Such ties shall be of 
a type especially designed for use in connection with concrete work and shall have provision to 
permit easy removal of the metal to a depth of at least one- half inch from the surface of the concrete. 
The use of wire from ties will not be permitted except for minor or special form areas where the use 
of rigid type metal ties would be impracticable.  Where wire ties are used, all wires upon removal of 
the forms shall be cut back at least one-half inch from the face of the concrete. 
 
(c) Curved Surface:  In the case of exterior exposed curved surfaces, the Contractor shall use such 
forming as may be necessary to provide smooth forms of uniform curvature. 
 
(d) Coating:  Plywood forms and plywood form lining shall be mill-oiled according to standard 
practice recommended by the Douglas Fir Plywood Association.  Form lumber for all other exposed 
surfaces shall be coated with approved non-staining mineral oil which shall be applied shortly before 
the concrete is deposited.  In general, all forms shall be thoroughly wetted before the concrete is 
placed. 
 
(e) Cleanouts:  At the time of placing concrete, the forms shall be clean and entirely free from all 
chips, dirt, sawdust, and other extraneous matter.  For narrow walls and other locations where access 
to the bottom of the forms is not readily obtainable otherwise, adequate cleanout openings shall be 
provided. 
 
(f) Chamfers: Unless otherwise shown on the plans, fill forms at all sharp corners and edges with 
triangular chamfer strips measuring ¾ in. on the sides. Dress wood molding on all faces. Make 
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molding for chamfers strips of materials of a grade that will not split when nailed and that can be 
maintain to true line without warping. 
 
 
D-406.09 PLACING CONCRETE-GENERAL: 
 
(a) Supervision:  The Contractor shall give the Engineer sufficient notice before starting to place 
concrete in any unit of the structure to permit the inspection of forms, reinforcing steel, and 
preparation for placing.  Concrete shall not be placed in footings until the character of the foundation 
has been approved by the Engineer and permission has been given to proceed.  When footings can be 
placed in dry foundation pits, forms may be omitted, if desired by the Contractor and approved by the 
Engineer, and the entire excavation filled with concrete to the top of the footing.  Where this 
procedure is followed, no measurement for payment will be made for concrete placed outside of the 
footing dimensions shown on the plans. 
 
(b) Placing:  Place concrete according to TxDOT item 420. All concrete shall be placed before its 
initial set has occurred.  The operation of depositing and compacting the concrete shall be conducted 
so as to form a compact, dense, impervious mass of uniform texture which shall show smooth faces 
on all surfaces.  Each part of the forms shall be filled by depositing the concrete directly as near its 
final position as possible.  The coarse aggregate shall be worked back from the face and the concrete 
forced under and around the reinforcement bars without displacing them.  Depositing large quantities 
at one point in the forms and running or working it along the forms will not be permitted.  Concrete 
in columns shall be placed monolithically unless otherwise provided.  An interval of not less than 4 
hours shall elapse between the placing of concrete above the tops of the columns or walls to allow 
shrinkage.  Concrete in walls, columns, and deep foundations shall be placed in a manner that will 
avoid separation of the aggregates or displacement of the reinforcement.  Suitable chutes or vertical 
pipes shall be provided. 
 
(c) Vibrating:  All concrete shall be placed with the aid of mechanical vibrating equipment unless 
otherwise directed.  Vibration shall be transmitted directly to the concrete, and in no case shall it be 
transmitted through the forms of reinforcing steel.  The duration of vibration shall at any location be 
held to the minimum necessary to produce thorough compaction.  Vibration shall be supplemented 
by hand spading to insure the flushing of mortar to the surface of all forms. 
 
(d) Construction Joints:  Construction joints shall be formed as shown on the plans.  In all cases 
where they are not shown on the plans, they shall be formed as directed by the Engineer.  Where 
indicated or required dowel rods shall be used. Before placing is resumed, all water and laitance shall 
be removed and the concrete shall be cut away, if necessary, to insure a strong dense concrete at the 
joint.  In order to secure adequate bond, the surface of all concrete already in place shall be cleaned 
and roughened and shall then be spread with a 1/2 inch layer of mortar of the same sand-cement ratio 
as is used in the concrete immediately before the new concrete is deposited. 
 
D-406.10 FINISHING EXPOSED SURFACES:  An ordinary surface finish shall be applied to all 
concrete surfaces either as a final finish or preparatory to a higher grade or class of finish.  Higher 
grades and classes of finish shall be in accordance with TxDOT Item 427, "Surface Finishes for 
Concrete".  Where neither a grade nor class of finish is specified, an ordinary surface finish shall be 
provided as follows: 
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After form removal, all porous or honeycombed areas and spalled areas shall be corrected 
by chipping away all loose or broken material to sound concrete.  Holes and spalls caused 
by removal of metal ties, etc., as required by TxDOT Item 420, shall be cleaned and filled 
with adhesive grout or epoxy grout.   Exposed parts of metal chairs on surfaces to be 
finished by rubbing shall be chipped out to depth of one-half inch and the surface 
repaired. 

 
All fins, runs, drips, or mortar shall be removed from surfaces which remain exposed.  Form marks 
and chamfer edges shall be smoothed by grinding and/or rubbing. 
 
Grease, oil, curing compound, etc., shall be removed from surfaces requiring a higher grade of finish. 
 Discolorations resulting from spillage or splashing of asphalt, paint, or other similar material shall be 
removed.  Repairs shall be dense, well bonded, and properly cured, and when made on surfaces 
which remain exposed and do not  require a higher finish, shall be finished to blend with the 
surrounding concrete.  Unless otherwise specified on the plans, ordinary surface finish shall be the 
final finish for the following exposed surfaces:  Inlets, manholes, and sewer appurtenances. 
 
D-406.11 FINISHING VERTICAL SURFACES (General): After tie rods and bolts are removed, 
the holes shall be filled solid with cement mortar.  Honeycomb and minor defects shall not be 
patched until approval has been given by the Engineer. 
 
D-406.12 REMOVAL OF FORMS: 
 
(a) Finished Concrete:  Forms for surfaces required to be finished shall be removed when the 
concrete has aged not less than 1/2 nor more than 2 curing days after the concrete has been placed. 
 
(b) Unfinished Concrete:  Forms and false work may be removed when the concrete has attained 
a compressive strength of not less than 65 percent of the design strength except that forms for walls, 
columns, and sides of beams may be removed after 48 hours. 
 
(c) Curing Day:  The term "curing day" will be interpreted as any calendar day on which the 
temperature is above 50 F for at least 19 hours.  In continued cold weather, the Engineer will 
determine when sufficient time has elapsed to permit the removal of forms and false work. 
 
D-406.13 DEFECTIVE WORK:  Any defective work discovered after the forms have been 
removed shall be repaired immediately.  If the surface of the concrete is bulging, uneven, or shows 
excess honeycombing or form marks, which, in the opinion of the Engineer, cannot be repaired 
satisfactorily, the entire section shall be removed before the repair work is started.  N o extra 
compensation will be allowed for extra work or materials involved in repairing or replacing defective 
concrete. 
 
D-406.14 CURING:  Concrete shall be maintained in a moist condition for at least five (5) days 
after placement.  Curing shall be commenced as soon as possible after the concrete has been finished. 
 This shall be either by means of approved curing compound, sprinkling, or by damp curing by means 
of wet mats, sand, etc.  Adequate protection shall be provided to prevent damage from extreme 
weather conditions shall they be either hot or cold temperatures, wind, or other conditions which 
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would cause evaporation of moisture from the fresh concrete.  The ACI recommendations for hot or 
cold weather shall be followed. 
 
D-406.15 ADDITIONAL CONCRETE FINISH FOR EXPOSED SURFACES:  Concrete shall 
be finished pursuant to 2004 TxDOT Specification Item 427 or latest revision.  
 
D-406.16 CONCRETE STRUCTURE REPAIRS: For all repairs, provide materials suitable for 
the appropriate horizontal, vertical or overhead application. Approval from the engineer for any 
proposed repair is required unless a repair material type is indicated in the plans. Remove unsound 
concrete, repair spalled or delaminated concrete, and replace concrete with repair materials. All 
concrete repairs shall be as per TxDOT Item 429, 2004 edition or latest revision. 
 
D-406.17 MEASUREMENT AND PAYMENT:  No separate measurement or payment will be 
made under this item, but all such work done shall be deemed a subsidiary obligation of the 
Contractor, having been taken into account and included in price bid for the complete job. 
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SECTION 408 
RIPRAP 

 
D-408.01 GENERAL:  This item shall govern the furnishing and placing of riprap. 
 
 
D-408.02 MATERIALS:   
 

1. Concrete: Unless otherwise shown in the plans, concrete shall be Class “A”.  The riprap will 
consist of a minimum of  4 inch slab with a  6 x 6- W2.9 x W2.9 welded wire fabric or No. 3 
or No. 4 r einforcing steel bars spaced at maximum 18-inch centers each way , and per 
requirements of specifications entitled, "CONCRETE", Division D, Section 504. Grout shall 
be in accordance with TxDot item 421 

 
2.Stone shall be as large as can be conveniently placed in a layer of the required depth. The 

stones, excepting small stones and spalls used to chink interstices shall weigh not less than 10 
pounds and at least 50 percent of the stone shall weigh not less than 100 pounds. 

 
3.Sacks shall be made of burlap not lighter than 10 ounce and shall be approximately 19 1/2 

inches by 36 inches measured inside the seams when the sack is laid flat. Sound reclaimed 
sacks may be used. 

 
 
 
D-408.03 CONSTRUCTION METHODS:  If the slopes and bottom of the trench for toe walls are 
dry and not consolidated properly, the Engineer may require the entire area to be sprinkled, or 
sprinkled and consolidated before the concrete is placed.  All surfaces shall be moist when concrete 
is placed. 
 
1. The concrete riprap shall have a toe ditch as specified on plans. Concrete slab shall be placed, 

finished, and cured in accordance with the item, "CONCRETE STRUCTURES" Division D, 
Section 406 of these specifications.  
 

2. Stone: for plain and grouted riprap shall be sound and durable, free from seams and coatings, and 
of such characteristics that it will not disintegrate when subjected to the action of water. Stone 
shall be of shapes which will form a stable protection structure of the required depth. Rounded 
boulders or cobbles shall not be used on slopes steeper than 2 to 1 unless grouted. Angular 
shapes may be used on any slope. Flat or needle shapes will not be acceptable unless the 
thickness of the piece is more than 1/3 the length. Do not place grout when air temperature is 
below 35° F. Protect work for rapid drying for at least 3 days after placement. For non grouted 
rock riprap and when the voids are going to be filled only with spalls or small stones, use filter 
fabric with the length running up and down the slope with a minimum of 2 feet overlap.  Non 
grouted rock riprap shall be constructed as per design and engineer’s recommendations. Waste 
concrete may be used, if the pieces are sound free from coatings, steel and meet the size 
requirements specified for a stone. 

 
3. Sacks: the capacity of each sack shall be 1.25 cubic feet. Each sack shall contain 1 cubic foot of 
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concrete loosely placed so as to leave room for folding the open end, the fold just enough to 
retain the concrete at the time. The filled sacks are placed immediately after filling. The sacks 
shall be placed and lightly trampled to cause them to conform with the ground surface and with 
adjacent sacks in place. 

 
4. Riprap other than concrete shall have a perimeter toewall of reinforced concrete a minimum of 

18 inches deep and 9 inches wide placed adjacent to the existing or proposed  finish grade. 
 
 
D-408.04 MEASUREMENT: Riprap of any type shall be measured by the square foot as measured 
in the plan view, there shall be no separate measurement for toewalls.  
 
 
D-408.05 PAYMENT: Riprap shall be paid for on a unit price basis as meassured.  The price bid 
shall be considered to include furnishing, hauling, and placing all materials and for labor, tools, 
equipment, and incidentals necessary to complete the work. There shall be no separate payment for 
toewalls. 
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SECTION 414 
REINFORCING FIBERGLASS 

 
 
 

D-414.01 DESCRIPTION: This item shall govern for the furnishing and placing of concrete 
reinforced with fibrous mesh in accordance with these specifications and with details as shown 
on the plans.  
 
D-414.02 MATERIALS:  
 
(1) Concrete  
 
All concrete shall conform to the requirements of Section D-406, “Concrete for Structures”. 
Unless otherwise shown on the plans or in the bid item, the concrete shall be class A concrete.  
 
(2) Reinforced  
 
Reinforcement shall be 100% virgin polypropylene fibrillated fibers specially manufactured for use 
as concrete reinforcement and meeting the requirements of ASTM C1116. The fibrous material shall 
not contain reprocessed olefin. Each container of fibrous material shall bear the manufacturer’s name 
and/or trademark and the net weight of fibrous material in the package. The specific gravity of the 
fibrous material shall be 0.91 plus or minus .05. The tensile strength shall be 80 to 110 ksi. The 
lengths of the fibrous material shall be 1/2, 3/4, 1- 1/2 and 2 inches in the length. Unless otherwise 
shown on the plans, each cubic yard of concrete shall contain no less than 1- 1/2 pounds of fibrous 
material. The fibrous material shall be added to the concrete mix at the time the mix is batched. The 
fiber-reinforced concrete shall be furnish either by batch mixing or continuous mixing, and shall be 
free of fiber balls when delivered to the point designated by the purchaser. 
 
D-414.03 Excavation, Placing of Concrete, Finishing, Curing and Backfill  
 
All excavation, placing of concrete, finishing, curing and backfilling shall be in accordance with 
the Section D-302, “Structural Excavation and Backfill”, and Section D-406, “concrete 
Structures”.  
 
D-414.04 MEASUREMENT:  No measurement of fiberglass will be made. 
 
D-412.05 PAYMENT:  No direct payment for furnishing and placing fiberglass will be made.  All 
materials and labor required will be considered subsidiary to the item in which it is used and shall be 
included in the unit price bid for said item. 
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SECTION 410 
REINFORCING STEEL 

 
D-410.01 DESCRIPTION:  This item shall provide for the furnishing and placing of bar 
reinforcing steel of the size and quantity designated for use in structures and other concrete items that 
require reinforcing steel as shown on the plans and in accordance with these specifications. 
 
D-410.02 MATERIALS:  Reinforcing steel shall conform to the requirement of Item 440, 
"Reinforcing Steel" of the TxDOT latest Provisions.  Reinforcing steel bars produced outside of the 
United States are acceptable if such bar reinforcement conforms to the requirements of the ASTM 
Designations. 
 
D-410.03 PLACING REINFORCEMENT:  All steel reinforcing shall be accurately placed in the 
position shown on t he plans and firmly held during the placing and setting of concrete.  A ll 
reinforcement shall be inspected and approved before placement to be free from dust, rust, mill scale, 
paint, oil, or foreign material. When stored, it shall not be in direct contact with the ground. Bars 
shall be tied at all intersections.  Distances from forms shall be maintained by means of stays, precast 
blocks, ties, hangers, metal chairs, or other approved supports.  Blocks for holding reinforcement 
from contact with the form shall be precast concrete blocks of approved shape and dimensions or 
other equally suitable devices.  The use of pebbles, pieces of broken stones or brick, metal pipe and 
wooden blocks shall not be permitted.  Reinforcement in any sections shall be placed and then 
inspected and approved by the Inspector before the placing of concrete begins. 
 
D-410.04 SPLACING AND LAPPING: Unless otherwise indicated, all spliced bars shall be 
staggered. Laps shall be in accordance with Table No. 1. 
 

Table 1 
Minimum Lap Requirements for Bar Sizes through No. 11  

 
Bar size No. 

(in) 
Bar size No. 

(mm) 
Uncoated Lap 

Length 
Coated Lap 

Length 
3 10 1 ft 4 in 2 ft 0 in 
4 13 1 ft 9 in 2 ft 8 in 
5 16 2 ft 2 in 3 ft 3 in 
6 19 2 ft 7 in   3 ft 11 in 
7 22 3 ft 5 in 5 ft 2 in 
8 25 4 ft 6 in 6 ft 9 in 
9 29 5 ft 8 in 8 ft 6 in 
10 32 7 ft 3 in 10 ft 11 in 
11 36 8 ft 11in 13 ft 5 in 

 
Note: bar size numbers (in.) are based on the number of eighths of an inch included in the 
nominal diameter of the bar. Bar size numbers (mm) approximate the number of millimeters 
included in the nominal diameter of the bar. 
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D-410.05 MEASUREMENT AND PAYMENT:  No separate measurement or payment will be 
made under this item, but all such work done shall be deemed a subsidiary obligation of the 
Contractor, having been taken into account and included by him in price bid for the complete job. 
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SECTION 412 
WELDED WIRE FABRIC 

 
D-412.01 DESCRIPTION:  This item shall govern the furnishing and placing of the various sizes 
of welded wire fabric as indicated on the plans or as directed by the Engineer. 
 
D-412.02 MATERIAL:  All welded wire fabric used in construction shall conform to the 
requirements of ASTM Designation A-185.  It shall be 6 x 6- W2.9 x W2.9 welded wire fabric, plain 
electric welded reinforcing fabric or as indicated on the plans. 
 
D-412.03 CONSTRUCTION METHODS:  All splices in the wire fabric shall overlap sufficiently 
to allow two (2) pairs or transverse wires to be tied together and no splices of less than six (6) inches 
will be permitted. 
 
At the edge of the construction, the wire fabric shall not be less than one (1) inch nor more than three 
(3) inches from the edge of the concrete and shall have no wires projecting beyond the last member 
parallel to the edge of the concrete.  The wire fabric shall be straightened to lie flat in place without 
bulges or excessive vertical displacement and shall be supported properly throughout to insure its 
proper position in the finished construction. 
 
D-412.04 MEASUREMENT:  No measurement of welded wire fabric will be made. 
 
D-412.05 PAYMENT:  No direct payment for furnishing and placing welded wire fabric will be 
made.  All materials and labor required will be considered subsidiary to the item in which it is used 
and shall be included in the unit price bid for said item. 
 
 



Expansion Joint Materials                                Page 1 of 1 
 

 
 Division D- Technical Provisions 
  

SECTION 416 
EXPANSION JOINT MATERIALS 

 
D-416.01 DESCRIPTION:  This item shall govern for furnishing and placing of all expansion joint 
material as herein specified in the various items of these specifications or as shown on the plans or as 
directed by the Engineer. 
 
D-416.02 MATERIAL:  The material used for expansion joints shall conform to either of the 
following: 
 
(1) Preformed Bituminous Fiber Material shall be formed from cane or other suitable fibers of a 
cellular nature securely bound together and uniformly impregnated with a suitable asphaltic binder 
and shall meet the requirements of the Standard Specifications for Preformed Expansion Joint Filler 
for Concrete Paving and Structural Construction, ASTM Designation D-1751. 
 
(2) Boards for expansion joints shall be obtained from Redwood or Cypress timber and shall be 
sound heartwood, free from sapwood, knots, clustered birds-eye, checks, and splits.  Occasional 
sound or hollow birds-eye when not in clusters will be permitted provided the board is free from any 
other defects that will impair its usefulness as a joint filler. 
 
D-416.03 CONSTRUCTION METHODS:  All materials used shall extend the full depth of the 
concrete and shall be perpendicular to the exposed face.  All joints shall be shaped to conform to the 
contour of the finished section in which they are installed.  All material shall be a minimum of 
one-half (1/2") inch thick. 
 
D-416.04 MEASUREMENT:  Expansion Joint Materials will not be measured for payment. 
 
D-416.05 PAYMENT:  No direct payment will be made for Expansion Joint Materials.  All material 
supplied and installed as specified herein shall be considered subsidiary work to the various items of 
these specifications calling for Expansion Joint Materials. 
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SECTION 418 
MEMBRANE CURING 

 
D-418.01 DESCRIPTION:  This item shall consist of curing by the impervious membrane method 
of all curbs, sidewalks, drive approaches, concrete riprap, concrete structures, and other concrete as 
specified in the various items of these specifications or as indicated on the plans. 
 
D-418.02 MATERIALS:  The membrane curing compound shall comply with the requirements as 
set forth under "Membrane Curing, Type 2, White Pigmented" of the TxDOT latest  
provisions. 
 
Type 1-D (Resin Base Only) is required for bridge slabs and top slabs of direct traffic culverts and all 
other surfaces that required a higher grade of surface finish. 
 
D-418.03 CONSTRUCTION METHODS:  The membrane curing compound shall be applied after 
the surface finishing has been completed, and immediately after the free surface moisture has 
disappeared.  The surface shall be completely sealed with a uniform coating of the curing compound 
applied at the rate of coverage recommended by the manufacturer or as directed by the Inspector.   
 
Do not apply membrane curing compound on projections of reinforcing steel or concrete that will 
later form a construction joint. 
 
Do not apply membrane curing to dry surfaces. Dampen formed surfaces and surfaces that have been 
given a first rub so that they are moist at the time of application of membrane. 
 
The liquid-membrane forming compound must not disintegrate, check, peel, or crack during the 
required curing period. It must not peel or pick up under traffic and must disappear from the surface 
of the cured concrete by gradual disintegration. 
 
D-418.04 MEASUREMENT:  "Membrane Curing" will not be measured for payment. 
 
D-418.05 PAYMENT:  The work and materials prescribed herein will not be paid for directly, but 
shall be included in the unit price bid for the items of construction in which these materials are used. 
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SECTION 420 
CHAIN LINK FENCE 

 
D-420.01 DESCRIPTION: Work includes: providing chain link fence system where shown on the 
drawings, as specified herein, and as needed for a complete and proper installation. 
 
D-420.02 PRODUCT:  
 
Dimensional Data: 
 
General: Pipe size indicated are commercial pipe sizes. 
 
Galvanizing: On steel framework and appurtenances, provide galvanized finish with not less than 
the following weight of zinc per square foot. 
 
1. Pipe:  1.8 oz., complying with ASTM A120. 
2. Hardware and Accessories:  Comply with Table 1 of ASTM A153. 
3. Fabric:  1.2 oz, complying with Class I of ASTM A392. 
 
Fabric:   
A. Provide number 9 gauge or 0.148" wires in two (2) mesh with top and bottom knuckled finish. 
 
B. Place fabric in one piece width. 
 
Posts, Rails, and Associated Items: 
A. End, corner, slope, and pull posts: provide at least the following minimum sizes and weights: 
 

Material and dimensions:      lbs./ft. 
Pipe:  2.875" outside dimension    5.79 

 
B. Line posts:  provide minimum sizes and weights. 

 
Material and dimensions:      lbs./ft. 
Pipe:  1.900" outside dimension    2.75 

 
C. Gate posts: provide gate posts for supporting single gate leaf, or one leaf of a double gate 

installation, for nominal gate widths as follows: 
 

Material and dimensions:      lbs./ft. 
Pipe:  2.875" outside dimension    5.79 

 
D. Top rails: 
 

Material and dimensions:      lbs./ft. 
Pipe:  1.660" outside dimension      1.80 
 
1.   Provide in manufacturer's longest lengths, with expansion type couplings approximately 

6" long for each joint. 
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2.   Provide means for attaching top rail securely to each gate, corner, pull, slope, and end 
posts. 

 
E. Post brace assemblies:  Provide at end and gate posts, at both sides of corner, slope and pull 

posts, with the horizontal brace located at mid-height of the fabric. 
 

Material and dimensions:    lbs./ft. 
Pipe:  1.660" outside dimension    1.80 

 
Use 3/8" diameter rod with turnbuckle for diagonal truss. 

 
F. Tension wire:  Provide number 9 gauge galvanized coiled spring wire at bottom of fabric. 
 
G. Post tops: 

1. Provide steel, wrought iron or malleable iron, designed as weathertight closure cap. 
2. Provide one cap for each post. 
3. Provide caps with openings to permit through passage of top rail. 

 
H. Stretcher Bars: 
 

1. Provide one-piece lengths equal to full height of fabric with a minimum cross section of 
3/19" x 3/4".  

2. Provide one stretcher bar for each gate and end post, and tow of each corner, slope and pull 
post, except where fabric is woven integrally into the post. 

 
I.   Stretcher Bar Bands: 
 

1. Provide steel, wrought iron or malleable iron, spaced not over 15" on centers, to secure 
stretcher bars to end, corner, pull, slope, and gate posts. 

2. Bands may be used also with special fittings for securing rails to end, corner, pull, slope, 
and gate posts. 

 
D-420.03 GATES: 
 
A. General: 

1. Provide additional horizontal and vertical member to assure proper operation of the gate, 
and for attachment of fabric hardware and accessories. 

 
2. Space frame members not more than 8 feet apart. 

 
Material and dimensions:     lbs./ft. 
Pipe:  1.660" outside dimension   2.27 

 
B.   Gate Hardware:  Provide the following for each gate: 
 

1. Hinges: 
a. Pressed or forged steel or malleable iron, to suit the gate size; non-lift-off type, offset 

to permit 180Ε opening. 
b. Provide 1-11/2 pr. of hinges for each leaf over 6 feet in nominal height. 
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2.   Latches: 
a. Provide forked type or plunger-bar type to permit operation from either side of the 

gate. 
b. Provide padlock eye as integral part of latch. 

3. Keeper:   Provide keeper for vehicle gates, which automatically engages the gate leak and 
holds it in the open position until manually released. 

4.  Double gates: 
a. Provide gate stops for double gates consisting of mushroom or flush plat with anchors. 
b. Set in concrete to engage the center drop rod or plunger bar. 
c. Provide locking device and padlock eyes as an integral part of the latch, requiring both 

gate leaves. 
 

D-420.04 MISCELLANEOUS MATERIALS AND ACCESSORIES: 
 

A. Wire ties: 
 

1. For tying fabric topline posts, use number 9 gauge wire ties spaced 12" on centers. 
2. For tying fabric to rails and braces, use number 9 gauge wire ties spaced 24" on 

centers. 
3. For tying fabric to tension wire, use number 11 gauge hog rings spaced 24" on centers. 
4. Manufacturer's standard wire ties will be acceptable if of equal strength and durability. 

 
B. Concrete:  Comply with provisions for 2500 psi concrete. 

 
D-420.05 EXECUTION: 
 

Surface Conditions: Examine the areas and conditions under which work of this Section will be 
performed.  Correct conditions detrimental to timely and proper completion 
of the work.  Do not proceed until unsatisfactory conditions are corrected. 

 
Installation: 
A. General: 

1. Install posts at a maximum spacing of 10 feet on centers. 
2. Install corner or slope posts where changes in line or grade exceed a 30° deflection. 

 
B. Excavating: 

1. Drill holes for post footings in firm, undisturbed or compacted soil, strictly adhering 
to the dimensions and spacing shown. 

2. Post hole dimensions. 
a. Provide 30" deep by 8" diameter foundations for line post for 5 foot fabric height 

and less. 
b. Provide 36" deep by 8" diameter foundations for line posts for fabric heights 

exceeding 5 feet. 
c. Provide 35" deep by 12" diameter foundations for all other posts. 

 
3. Spread soil from excavations uniformly adjacent to the fence line, or on adjacent areas 

of the site if so directed. 
 

C. Setting Posts: 
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1. Remove loose and foreign materials from sides and bottoms of holes, and moisten soil 
prior to placing concrete. 

2. Center and align post in holes. 
3. Place concrete around posts in a continuous pour, and vibrate and tamp for 

consolidation. 
4. Check each post for vertical and top alignment and hold in position during placement 

and finishing operations. 
5. Trowel tops of footings, and slope or dome to direct water away from posts. 
6. Extend footing for gate posts to the underside of bottom hinge. 
7. Set keeps, stops, sleeves, and other accessories into concrete as required. 
8. Keep exposed concrete surfaces cured with membrane curing material. 

 
D. Concrete Strength: 

1. Allow concrete to attain at least 75% of its minimum 28-day strength before rails, 
tension wires, and/or fabric is installed. 

 
E. Rails and Bracing: 

1. Install fence with top rail and bottom tension wire. 
2. Install tip rails continuously through post caps or extension arms bending to radius for 

curved runs. 
3. Provide expansion couplings as recommended by the fencing manufacturer. 
4. Provide bracing to the midpoint of the nearest line post or  posts at all end corners, 

slope, pull, and gate posts. 
 

5. Install tension wires parallel to the line of fabric by weaving through the fabric and 
tying to each post with not less than number 6 gauge galvanized wire, or by securing 
the wire to the fabric. 

 
F. Installing Fabric: 

 
1. Leave approximately 2" between finish grade and bottom salvage. 
2. Excavate high points in the ground to clear the bottom of the fence. 
3. Place and compact fill to within 1" of the bottom of the fabric in depressions. 
4. Pull fabric taut and tie to post, rails, and tension wires. 
5. Install fabric on outward side fencing side of fence and anchor to framework so that 

the fabric remains in tension after pulling force is removed. 
6. Install stretcher bars by threading through or clamping to fabric on 4" centers and 

secure to posts with metal bands spaced 15" on centers. 
 

G. Installing Gates: 
 

1. Install gates plumb, level, and secure for full opening without interference. 
2. Install ground-set items in concrete for anchorage in accordance with the fence 

manufacturer's recommendations. 
3.  Lubricate and adjust the hardware for smooth operation. 

 
H. Miscellaneous: 

1. Use U-shaped tie wires, conforming to diameter of pipe to which attached, clasping 
pipe and fabric firmly with ends twisted at least two full turns. 
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2. Bend ends of wire to minimize hazards to persons and clothing. 
3. Fasteners. 

a. Install nuts for tension bank and hardware bolts on side of fence opposite fabric 
side. 

b. Peen the ends of bolts to prevent the removal of nuts. 
4. Repair coatings damaged in the shop or field erection, using a hot-applied repair 

compound applied in accordance with its manufacturer's recommendations. 
 
D-420.06 Measurement and Payment: 
 

1. Measurement:  Chain link fence of each height specified will be measured by the linear 
foot measured including gates.  Gates will be measured as linear footage of fence complete 
in place. 

 
2. Payment:  T he work performed and material furnished as prescribed by this Item, 

measured as provided under "Measurement" will be paid for at the unit price bid for "Chain 
Link Fence". 

 



Conduits Page 1 of 2 
 

  
                                                                                                                        Division D - Technical Provisions 

SECTION 422 
CONDUITS 

 
D-422.01 DESCRIPTION 
This item shall govern for the furnishing and placing of conduit of the types and sizes indicated 
on the plans, including junction boxes, fittings, expansion joints, attachments, and incidentals. 
 
D-422.02 MATERIALS    
All conduit and fittings shall meet the requirements of the National Electrical Code and shall be 
listed by Underwriters Laboratories, and shall be marked in accordance with the applicable 
requirements of the NEC.   
 
Junction boxes, expansion joints, and conduit fittings shall be fabricated from a material similar 
to the connection conduit unless indicated otherwise on the Plans and shall be listed by 
Underwriters Laboratories. 
 
Rigid metal conduit shall be steel, hot dipped galvanized inside and outside.  When tested in 
accordance with ASTM Designation: A 90, zinc coating shall be minimum of 1.5 ounces per 
square foot.  Electronic metallic tubing and intermediate metal conduit shall be steel, hot dipped 
galvanized on the outside and protected on the inside with a suitable corrosion-resistant 
materials.  Fittings shall be rain-tight. Set screw and pressure cast fittings will not be permitted. 
 
Polyvinyl chloride and high-density polyethylene conduit shall meet the requirements of NEMA 
Standard TC-2 and UL 651, and the requirements of NEC for Rigid Nonmetallic Conduit.  
Unless otherwise noted on the Plans, PVC and HDP conduit shall be heavy wall (Schedule 40). 
 
Flexible conduit shall liquid-tight metal meeting requirement of NEC and be UL-listed. Where 
conduit system metallic, all lengths of flexible metal conduit shall be fitted with bonding 
jumpers. 
 
D-422.03 CONSTRUCTION METHODS 
 
Conduit systems for new street crossings shall be installed prior to the subgrade compaction and  
the Curb & Gutter construction. 
All conduit systems for street crossings shall be installed at least two (2’) feet away from the 
existing or future sidewalk or extended to the Right of Way line. 
 
The conduit, junction boxes, fitting, and incidentals shall be placed in accordance with the lines, 
grades, details, and dimensions shown on the Plans, or as directed by the Engineer.  Installation 
of conduit shall be in accordance with the requirements of NEC.  Conduit placed for concrete 
encasement shall be secured and supported in such a manner that the alignment will not be 
disturbed during placement of the concrete.  No concrete shall be placed until all of the conduit 
ends have been capped and all box openings closed. 
 
For electrical conduits a 12” of clearance in all directions shall be used when close to any water 
carrier pipe. 
 
Where conduit is treated in the field, a standard conduit cutting die with a 3/4 inch taper per foot 
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shall be used.  Conduit placed on structures shall be firmly fastened with three (3) feet of each 
outlet box, junction box or fitting and at other locations as required by the NEC.   
 
When required by the Engineer, immediately prior to installation of conductors or final 
acceptance, a spherical template having a diameter of not less than 75 percent of the inside 
diameter of the conduit shall be drawn through the conduit to insure that the conduit is free from 
obstruction.  Than all conduit ends shall be closed using permanent type caps. 
 
D-422.04 SAMPLING AND TESTING 
When tests are required, sampling and testing will be in accordance with the Department's 
Manual of Testing Procedures.   
 
D-422.05 CURB MARKINGS 
The location, size, and purpose of all conduits shall be clearly marked on street curbs. 
 
D-422.6 MEASUREMENT 
Conduit of the types and sizes specified on the plans will be measured by the linear foot along the 
main line of the conduit except that flexible metal conduit will not be paid for directly but will 
subsidiary to the various pay items.  No measurement will be allowed under this item for conduit 
used in circuit protector assemblies, service poles, transformer stations, or roadway illumination 
assembly foundations. 
 
D-422.07 PAYMENT 
Conduit, measured as provided under "Measurement", will be paid for at the unit price bid in 
linear feet for "Conduit", of the types and sizes specified, which prices shall each be full 
compensation for furnishing and installing all conduit, jacking, boring, excavation, backfilling, 
replacing pavement , or surface treatment and marking location of conduit; for furnishing and 
installing all fittings, outlet boxes, bends, expansion devices, junction boxes, attachment devices 
and incidentals, and for all labor tools, equipment and incidentals as necessary to complete the 
work. 
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SECTION 424 
RELOCATING WIRE FENCE 

 
D-424.01 DESCRIPTION:  This item shall consist of removing and relocating the wire fence(s) at 
the location(s) designated on the plans, and for furnishing and installing any additional materials 
required as specified by this item or as indicated on the plans. 
 
D-424.02 MATERIALS: All materials furnished shall be equal to or better than the materials of the 
existing fence unless specifically designated otherwise on the plans. 
 
D-424.03 CONSTRUCTION METHODS: Construction methods shall be equal to or better than 
existing type of wire fencing or conform to the Division D, Technical Provisions of Section 420 , 
"Chain Link Fence", for the relocating of existing chain link wire fence. 
 
D-424.04 MEASUREMENT:  Accepted work as performed and prescribed by this item will be 
measured by the linear foot of fence relocated. 
 
D-424.05 PAYMENT: The work performed and the materials furnished as prescribed by this Item 
will be paid for at the contract unit bid price per linear foot for "Relocating Wire Fence", which price 
shall be full compensation for removing and reinstalling the existing fence, and for furnishing all 
additional materials, for all labor, tools, equipment, and incidentals necessary to complete the work. 
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SECTION 426 
RETAINING WALLS 

 
D-426.01 GENERAL:   Section includes furnishing the materials and constructing retaining 
walls as shown on the plans and required by this section.  Spread footing retaining walls shall 
consist of reinforced concrete footings and reinforced concrete stems as shown on the plans. 

 
D- 426.02 MATERIALS 
 
A. All materials shall conform to the pertinent requirements of the following Sections: 
 

1.  Section 406 Concrete Structures 
2.  Section 410 Reinforcing Steel 
3.  Section 416 Expansion Joint Materials 
 

B. Unless otherwise shown on t he plans, concrete for retaining wall shall conform to the 
following: 

 
1. Cast-in-Place, Reinforced  Class “C” 
2. Cast-in-Place, Nonreinforced  Class “A” 
 

C. All steel elements in contact with soil shall be galvanized or epoxy coated.  Epoxy coating 
shall be in accordance with Section 410 - Reinforcing Steel, except that the coating thickness 
shall be a minimum of 18 mm. 

D. Joint fillers, pads, waterstops, and other incidental materials shall be as shown on the plans, 
or approved by the Engineer.  

 
D-426.03 BACKFILL MATERIAL:  Backfill for spread footing retaining walls shall consist of 
suitable earth material such as rock, loam, clay, or other such materials as approved by the 
Engineer that will form a stable embankment. 

 
D-426.04 CONSTRUCTION METHODS:  
 
A. Construction of retaining walls shall conform to the design and details shown on the 

plans and to the pertinent requirements of the following Sections: 
 

1.  Section 406 Concrete Structures 
2.  Section 410 Reinforcing Steel 
3.  Section 416 Expansion Joint Materials 
 
 

B.  Any required piling or drilled shafts shall be in accordance with the pertinent 
Specification. 

C. Contractor shall prevent surface water or rainwater from damaging the retaining wall 
during construction. Shape the backfill to prevent water from ponding or flowing on the 
backfill or against the retaining wall face. Remove and replace all portions of the 
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retaining wall damaged or out of tolerance by erosion, sloughing, or saturation of the 
retaining wall or embankment backfill. 

 
D-426.05 MEASUREMENT: Retaining walls will be measured by the square foot of the front 
surface area of the wall.  Unless otherwise shown on the plans, the area will be measured from 
one (1) foot below finished grade to the top of wall including any coping required. 
 
D-426.06 PAYMENT: The work performed and materials furnished in accordance with this Section 
and measured as provided under “Measurement” will be paid for at the unit price bid for “Retaining 
Walls”, of the type and/or special surface finish specified.  This price shall be full compensation for 
excavation in back of retaining walls and for footings; furnishing and placing footings, leveling pads, 
copings and traffic railing foundations, when required; furnishing placing and compacting backfill to 
finished grade, including cement for stabilization; furnishing and placing concrete, reinforcing steel, 
waterproofing material, filter material, drain pipe, drainage aggregate, joint material, water stop, and 
filter fabric when required; fabricating, curing and finishing all panels; furnishing and placing 
temporary and/or permanent earth reinforcement, anchorage systems and fasteners; for wall erection; 
and for all labor, tools, equipment and incidentals necessary for a complete retaining wall.  
No payment will be made for piling or drilled shafts, except when used as foundations for spread 
footing or MSE walls. When piling or drilled shafts are installed beyond limits shown on t he 
drawings at the direction of the Engineer, the additional quantity will be paid for in accordance with 
the appropriate bid item. 
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SECTION 428 
CONCRETE DRIVEWAYS 

 
D-428.01 GENERAL:  Applications for driveway permits shall be made in writing to the Building 
Development Services Department  to construct, reconstruct, alter, remove, or replace any 
driveway section within the public R.O.W. (Right-of-way).The application shall  include the location 
of the proposed improvements, together with a plot plan drawn to scale (or approved site plan) fully 
describing the nature of the proposed improvements and the locations as well as the traffic control 
plan. Construction of driveways within the R.O.W. shall be in compliance with ADA. Any existing 
obstructions as traffic signs, fire hydrants, street lights, etc. shall be relocated outside the proposed 
driveway at the owner’s expense. Water meters, water valves and manholes shall be relocated or 
adjusted as shown on plans. 
 
All driveways shall intersect the public street at essentially right angles except that one-way limited 
movement driveways may intersect at angles no less than 45 degrees as shown in Detail No.  

No entrance nor exit driveway or curb cut for any property shall be allowed within twenty feet (20’) 
from the intersecting property line at street intersection, measured along and parallel with the curb of 
such street Detail No. 

Driveways within the ROW (right- of- way) shall not exceed a grade of 10%. Maximum “break 
over” angles, being the algebraic difference in successive grade changes, shall be 12% for summit 
conditions and 2% on sidewalk area, as shown in Detail No.  

Minimum Thickness 

Type of Driveway Concrete thickness including sidewalk area 

Residential 6 inch 

Commercial  7 inch 

Industrial 8 inch 

 

 
D- 428.02 MATERIALS 
A. Concrete: Conform to material and proportion requirements for concrete Section 504-

Concrete and Section 406- Concrete Structures. 
 
B. Reinforcing Steel: Conform to material requirements for welded wire fabric Section 410 - 

Reinforcing Steel. 
 
C. Preformed Expansion Joint Material: Conform to material requirements for preformed 
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expansion joint material of Section 416- Expansion Joint Material. 
 
D. Expansion Joint Filler: Conform to material requirements for expansion joint material of 

Section 406- Concrete Structures.  
 

 
D-428.03 PREPARATION:   
 
A. Identify and protect utilities which are to remain. 
B.  Protect living trees, other plant growth, and features designated to remain. 
C. Conduct clearing and grubbing operation in accordance with Section 402 - Clearing and 

Grubbing. 
D. Excavate subgrade to the line, grade and cross-section shown on plans.  Remove soft 

spots and pumping soils and replace with fill material having a Plasticity Index between 7 
and 20. 

E. If there is an existing curb and gutter, saw cut the curb leaving the gutter radius or 
reconstruct as the existing.  

 
 
D-428.04PLACEMENT: Place and finish concrete in accordance with applicable portions of 
Section 406 - Concrete Structures. No exposed materials shall be allowed as finish surface within 
the R.O.W. 
 
D-428.05 JOINTS:   Install joints in concrete driveway in accordance with Section 406- 
Concrete Structures. 
 
D-428.06 CONCRETE CURING:   Cure concrete in accordance with Section 406- Concrete 
Structures. 
 
D-428.07 PROTECTION:  Conform to applicable requirements of Section 406- Concrete  
Structures. 
 
 
D-428.08 MEASUREMENT AND PAYMENT:  Payment for concrete driveways is on square 
foot basis.  Refer to Division C, General Provisions, Section 9 Measurement and Payment for 
unit price procedures 
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SECTION 430 
CONCRETE SIDEWALKS 

 
D-430.01 GENERAL:   Section includes reinforced concrete sidewalks and accessible ramps. 
Applications for sidewalk permits shall be made in writing to the Building Development Services 
Department  to construct, reconstruct, alter, remove, or replace any sidewalk section within the 
R.O.W. (Right-of-Way). The application shall include the location of the proposed improvements, 
together with a plot plan drawn to scale (or approved site plan) fully describing the nature of the 
proposed improvements and the locations as well as the traffic control plan. Construction of 
sidewalks and accessible ramps shall be in compliance with ADA. Any existing obstructions as 
water meters, traffic signs, fire hydrants, water valves, street lights, etc. shall be relocated outside the 
proposed driveway at the owner’s expense. 
 
 
D- 430.02 REFERENCES: 
 
A. ASTM C 31-Standard Practice for Making and Curing Concrete Test Specimens in the field. 
B.  ASTM C 39-Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 
C. ASTM C 42- Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of 

Concrete. 
D.   ASTM C 138 -Standard Test Method for Unit Weight, Yield, and Air Content (Gravimetric) 

of Concrete. 
E. ASTM C 143 - Standard Method for Slump of Hydraulic Cement Concrete. 
F. ASTM C 172 - Practice for Sampling Freshly Mixed Concrete. 
G. ASTM C 698 - Standard Test Methods for Moisture - Density Relations of Soils and Soil 

Aggregate Mixtures Using 5.5 - Pound Rammer and 12-inch Drop. 
 
D- 430.03 SUBMITTALS: Submit certified testing results and certificates of compliance. 
 
 
D- 430.04 MATERIALS 
A. Concrete: Conform to material and proportion requirements for concrete Section 406. 
 
B. Reinforcing Steel: Conform to material requirements in section 410 & 412. 
 
C. Reinforcing Fiberglass: Conform to material and proportion requirements as per Section 414. 

Approval from the City engineer is required. 
 
D.     Preformed Expansion Joint Material: Conform to material requirements for preformed 

expansion joint material of Section 416 - Expansion Joint Material. 
 
E. Expansion Joint Filler: Conform to material requirements for expansion joint material of 

Section 406- Concrete Structures.  
 
F. Forms: Use straight, unwrapped wood or metal forms with nominal depth equal to or greater 



Concrete Sidewalks Page 2 of 4 
 

  
Division D -Technical Provisions 

than the proposed sidewalk thickness.  The use of 2” by 4” lumber as forms will be allowed. 
 
 
 
EXECUTION 
 
D-430.05 REPLACEMENT: Replace sidewalks and accessible ramps that are removed or damaged 
during construction as per this specification to the next joint. Provide replaced and new sidewalks 
with accessible ramps if sidewalk intersects curb at street or driveway  as per the latest ADA 
standards. 
 
D-430.06 PREPARATION:   
A. Identify and protect utilities which are to remain. 
B.  Protect living trees, other plant growth, and features designated to remain. 
C. Conduct clearing and grubbing operation in accordance with Section 402 - Clearing and 

Grubbing. 
D. Excavate subgrade to the line, grade and cross-section shown on plans.  Remove soft spots 

and pumping soils and replace with fill material having a Plasticity Index between 7 and 20. 
 
D-430.07 PLACEMENT: 
 
A. Setting Forms:   Securely stake forms to line and grade.  Maintain position during concrete 

placement. 
 
B. Reinforcement:   Install 6 x 6, W2.9 x W2.9 welded wire fabric or No. 3 reinforcing steel 

bars on 18 -inch centers longitudinally and transversely.  Lay longitudinal bars in walk 
continuously, except through expansion joints.  Support reinforcement in manner to maintain 
reinforcement in center of slab vertically during placement. 

 
C. Expansion Joints:   Install expansion joints at 40’ to 80’ in accordance with Section 416 - 

Expansion Joint Material. 
 
D. Place concrete in forms to specified depth and tamp thoroughly with “jitterbug” tamp, or 

other acceptable method.  Bring mortar to surface. Where a sidewalk crosses a driveway, 
ensure that the sidewalk depth and reinforcement are not less than the driveway cross-
sectional details shown on the plans. 

 
E. Strike off to smooth finish with wood strike board.  Finish smoothly with wood hand float. 

Brush across sidewalk with fine-haired brush. Exposed material shall not be allowed as finish 
surface. 

 
F. Unless otherwise indicated on plans, mark off joints ¼ inch deep, at spacing equal to 5 feet 

and matching C&G joints. Use joint tool equal in width to edging tool. 
 
G. Finish edges with tool having ¼ inch radius. 
 
H. After concrete has set sufficiently, refill space along side of sidewalk to top of walk with 
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suitable material.  Tamp until firm and solid.  Dispose of excess material in accordance with 
Section 128 - Waste Material Disposal.  Repair driveways and parking lots damaged by 
sidewalk excavation in accordance with Section 430. 

 
D-430.08 CURING: Conform to requirements of Section 406 - Concrete Curing. 
 
D-430.09 FIELD QUALITY CONTROL: 
A. Testing will be performed under provision of Division C, General Provisions, Section 6 

Control of Work and Materials. 
 
B. Compressive Strength Test Specimens: Four test specimens for compressive strength test 

will be made in accordance with ASTM C 31 for each 30 cubic yards or less of sidewalk that 
is place in one day.  Two specimens will be tested at 7 days.  The remaining two specimens 
will be tested at 28 days.  S pecimens will be tested in accordance with ASTM C 39.  
Minimum compressive strength shall be 3000 pounds per square inch at 28 days. 

 
C. Yield test for cement content per cubic yard of concrete will be made in accordance with 

ASTM C 138.  If such cement content is found to be less than that specified per cubic yard, 
reduce batch weights until amount of cement per cubic yard of concrete conforms to 
requirements. 

 
D. If the Contractor places concrete without notifying the laboratory, the City will have the 

concrete tested by means of a core test as specified in ASTM C 42.  If the concrete does not 
meet the specification, the cost of the test will be deducted from payment due the Contractor. 

 
E. Sampling of fresh concrete shall be in accordance with ASTM C 172. 
 
F. Take slump tests when cylinders are made. 
 
G. Concrete shall be acceptable if the average of the two 28 day compression tests is equal to or 

greater than the minimum 28-day strength specified. 
 
H. If either of the two tests is less than the average of the two tests by more than 10 percent, that 

entire test shall be considered erratic and not indicative of the concrete strength.  Core 
samples will be required of this concrete. 

 
I.  If any 28-day laboratory test indicates that concrete of low strength has been placed, the 

concrete in question shall be tested by taking cores as directed by the City Engineer may 
direct.  At least three representative cores shall be taken and tested as specified in ASTM 
C 42. Cost for any additional testing required due to a failed test will be paid by the 
contractor.                                                                          

 
D-430.10 NONCONFORMING: Remove and replace areas of sidewalk that fail compressive 
strength tests, with concrete of thickness shown on plans.  Nonconforming sidewalk sections shall be 
replaced at no additional cost to the City. 
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D-430.11 PROTECTION:   Maintain sidewalks in good condition until completion of work.  
Replace damaged sidewalks in accordance with Paragraph D-430.06 - Replacement. 
 
 
D-430.12 MEASUREMENT: Sidewalks will be measured by the square foot or by the foot of 
different widths. Accessible ramps will be measured by each unit. The unit will consist of the curb 
ramp, landing, adjacent flares or side curb, and detectable warning surface as show on the plans. 
 
D-430.13 PAYMENT: Will be paid by the unit price bid for concrete sidewalks for the depth 
specified and accessible ramps. This price is full compensation for surface preparation of base; 
materials; removal and disposal of excavated material; drilling and doweling into the existing 
concrete curb, sidewalk and pavement; repair of the adjacent street or pavement structure damaged 
by the operations; and equipment, labor, materials, tools and incidentals. 
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SECTION 432 
MAILBOX ASSEMBLIES 

 
D-432.01 GENERAL: This item shall govern for the installation, removal, temporarily relocation, or 
replacement of mailbox assemblies at locations established by the Engineer. 
 

 
D-432.02 MATERIALS: Materials for mailbox assemblies shall conform to the details shown on the 
drawings and U.S. Postal Service design criteria. 
 
 
D-432.03 CONSTRUCTION METHODS:  
 
A. No mailboxes shall be placed or constructed within the sidewalk unless special provisions are made 
to ensure complete compliance with A.D.A. & T.D.L.R. 
 
B. The Contractor shall remove and relocate all mailbox assemblies along the existing roadway to a 
point outside the limits of the proposed construction.  The temporary relocation of mailboxes may be 
accomplished by mounting mailboxes on portable stands furnished by the Contractor and approved by 
the Engineer. 
 
C. All mailboxes and mailbox assemblies shall be maintained by the Contractor in an upright position 
and serviceable condition during the construction period.  A ny existing mailboxes or mailbox 
assemblies damaged or destroyed as a result of the Contractor’s operations shall be replaced by the 
Contractor at his expense. 
 
D. In the event additional mailbox installations are required after construction has begun, an approved 
mailbox will be furnished by the Contractor and the Contractor shall install either a temporary and/or a 
permanent supporting assembly. 
 
E. After all construction work in the area has been completed; mailboxes shall be removed from their 
temporary position and positioned in permanent locations as shown on the drawings or as directed by 
the Engineer. 
 
 

D-432.04 MEASUREMENT: AND PAYMENT:  This item will be measured as each permanent 
installation of mailbox assemblies complete in place.  A dditional permanent mailbox assemblies 
installed during construction will be measured as each installation complete in place. 
 
 
D-432.05 PAYMENT:  The work performed and materials furnished in accordance with this item and 
measured as provided under “Measurement” will be paid for at the unit price bid for Mailbox 
Assemblies.”  This price shall be full compensation for temporarily relocating mailbox assemblies, 
providing portable mailbox stands, installing mailboxes in permanent locations; for furnishing all 
materials and for all manipulations, labor, tools, equipment and incidentals necessary to complete the 
work.  No compensation will be made for temporarily relocating mailboxes more than once. 
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 SECTION 502 
 EXCAVATION AND EMBANKMENT OF STREETS 

 
D-502.01 DESCRIPTION:  This item shall consist of doing all required excavation within the 
limits of the roadway (except for excavation otherwise classified such as excavation for drainage 
structures, etc.):  the removal and proper utilization or disposal of all excavated materials; the 
erection of all embankments; and the constructing, shaping, compacting, and finishing of all 
earthwork on the entire roadway and approaches thereto in conformity with the lines, grades, and 
typical sections as shown on the plans and established by the Engineer. 
 
D-502.02 GENERAL:  Soil material for street subgrade or embankment with a PI > 20  shall be 
stabilized as shown on the plans. The method shall be approved  by the City Engineer. All material 
encountered of whatever nature within the limits indicated shall be removed and disposed of as 
directed.  T he Contractor shall inform and satisfy himself as to the character, quantity, and 
distribution of all material to be excavated.  No payment will be made for any excavated material 
which is used for purposes other than required in the plans or proposal or as directed by the Engineer. 
 
The rough excavation shall be carried to such depth that sufficient material will be left above the 
designated grade to allow for compaction.  Likewise on embankments, sufficient material shall be 
placed above the designated grade to allow for compaction and settlement.  Should the Contractor 
excavate below the designated lines, Contractor shall replace such material excavated with approved 
material in an approved manner and condition at own expense. 
 
The Engineer shall have complete control over the excavation, moving, placing, and disposition of 
all material, and he shall determine the suitability of material to be placed in embankments. 
 
Stakes set by the Engineer as provided in the "General Provisions" shall include only one set of 
offset alignment and grade stakes.  All slope stakes, bluetops, and additional alignment stakes shall 
be furnished and set by the Contractor. 
 
 

EQUIPMENT 
 
D-502.03 GRADING EQUIPMENT:  The Contractor may use any type of earth-moving 
equipment the contractor wishes to use or has available, provided such equipment is in satisfactory 
condition and of such capacity that the grading schedule as planned by the Contractor and approved 
by the Engineer can be maintained. 
 
D-502.04 COMPACTING EQUIPMENT: 
 
(a)  Tamping rollers shall consist of two metal rollers, drums, or shells or 40 " minimum diameter, 
each not less than 42 " in length and unit-mounted in a rigid frame in such manner that each roller 
may oscillate independently of the other; and each roller, drum, or shell shall be surmounted by metal 
studs with tamping feet projecting not less than seven (7) inches from the surface of the drum and 
spaced not less than six  (6) inches nor more than ten (10)  inches measured diagonally from center 
to center.  The area of each tampering foot shall be not less than five (5) feet square inches nor more 
than eight (8) square inches.  Each unit shall be provided with a suitable tamper foot cleaning device. 
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 Where  more than one rolling unit is used, the rolling units shall be pivoted on the main frame in a 
manner which  will permit the rolling units to adapt themselves to uneven ground and to rotate 
individually.  When empty, the  weight of the roller shall be such that the  unit pressure applied by 
the tamping foot in contact with the ground is not less than 120 pounds per square inch. 
 
(b) Pneumatic rollers shall consist of not less than nine pneumatic tired wheels running on two 
axles in such manner that the rear group of tires will not follow in the tracks of the forward group 
and shall be mounted on a rigid frame provided with platform or body suitable for ballast  loading.  
The front axle shall rotate around the kingpin so located that the roller may be turned within a 
minimum circle.  The pneumatic tire roller under working conditions shall have an effective rolling 
width of approximately sixty (60) inches and shall give a minimum compression of three hundred 
and twenty-five (325) pounds per inch of width of tire trend 
 
(c) Smooth self-propelled rollers shall weigh at least ten tons and may be tandem or three-wheel 
type.  The wheels of the roller shall be equipped with adjustable scrapers. 
 

CONSTRUCTION METHODS 
 
D-502.05 EXCAVATION:  The excavation material shall be handled in such a manner as to allow 
the selected material to be properly placed in embankment and in the capping of the pavement 
subgrades as determined by the Engineer.  Any suitable surplus material shall be stock-piled in 
approved areas for later use as directed by the Engineer. 
 
The contractor shall make the distribution as indicated on the plans, and the widening or narrowing 
of the section or raising or lowering of the grade to avoid haul will not be permitted.  During the 
process of excavation, the grade shall be maintained in such condition that it will be well drained at 
all times.  When directed, temporary drains and drainage ditches shall be installed to intercept and 
divert surface water. 
 
In cut areas, the top of the subgrade shall be scarified and compacted to a minimum depth of six 
(6) inches to not less than 95% compaction as per TEX. 113-E or 114 -E, or ASTM 1557 or 
ASTM 698, as appropriate to the extent of at least 12” inches behind the back of the curb or edge 
of pavement. When the required density cannot be obtained, the material shall be undercut and 
replaced with suitable material as directed.  The material placed to refill and undercut portion 
shall be handled and compacted as specified for embankments. 
 
During compacting operations, water shall be added to the subgrade material.  Such watering shall be 
done by approved methods and using approved equipment.  This moisture shall not be more than 2% 
above or below the optimum. Approved subgrade shall be primed, cured and after primed will be 
covered with base within maximum seven (7) days. 
 
 
D-502.06 BORROW: Borrow excavation shall consist of excavation made outside the normal 
grading limits to obtain material for the completion of embankments and for other purposes. 
It shall be the Contractor's responsibility to locate and obtain the supply, and the Contractor shall 
notify the Engineer sufficiently in advance to permit tests and measurements to be made. 
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All borrow pits shall be opened up immediately to expose the vertical face of various strata of 
acceptable material to obtain a uniform product.  Borrow pits shall be excavated to regular lines to 
permit accurate measurements, and shall be drained and left in a neat and presentable condition with 
all slopes dress uniformly. 
 
D-502.07 PREPARATION OF EMBANKMENT AREA: Immediately prior to the placing of 
material, the entire area upon which the embankment is to be placed shall be striped of all grass, 
weeds, brush and other organic materials, and shall be scarified and broken to a depth of six (6) 
inches.  All roots, debris, large stones or objectionable material that would interfere with the 
compaction of fill will be moved and disposed of as directed.  A thin layer (approximately three (3) 
inches) of fill material shall be spread over the scarified foundation, and the whole area compacted as 
required herein.  When embankments are to be placed on na tural slopes steeper than 3 t o 1, 
horizontal benches shall be constructed as directed by the Engineer.  Material excavated in the 
construction of such benches will be included in the total yardage of excavation. 
 
D-502.08 CONSTRUCTION OF EMBANKMENTS: Embankments shall be formed of 
satisfactory materials placed in successive horizontal layers of not more than six inches in loose 
depth for the full width of the cross section.  The material in the layers shall have the proper moisture 
content before rolling to obtain the required compaction.  Wetting or drying of the material and 
manipulation to secure a uniform moisture throughout the layer shall be required.  Should material be 
too wet to permit proper compaction, corrective work on a ll portions of the embankment thus 
affected shall be done with the proper equipment and methods approved by the Engineer. 
 
Each layer placed as specified above shall be compacted to not less than the comparable density of 
the adjoining material.  Compaction shall extend through the entire depth of each layer and the 
embankment, when complete, shall be homogeneous and uniformly compacted mass.  The moisture 
shall not be more than 2% above or below the optimum. 
 
Under all paved areas and for a depth of six inches below the surface of the subgrade, the 
embankment shall be compacted to not less than ninety-five percent of the maximum density as 
determined by procedures set out under TEX-113E or 114 -E  to the extent of at least 12” inches 
behind the back of the curb or edge of pavement.  Backfill behind back of curb shall be properly 
compacted. However, any areas inaccessible to a roller shall be consolidated and compacted with 
approved mechanical tampers.  Stones or rock fragments larger than four inches in their greatest 
dimension will not be permitted in the top six inches of the embankment. 
 
The Contractor shall be responsible for the stability of all embankments made under this contract and 
shall replace any portion which is the opinion of the Engineer has become displaced due to 
negligence on the part of the Contractor. 
 
D-502.09 TRUENESS TESTS: In those areas upon which a sub-base or base course is to be 
placed, the surface of the subgrade shall be of such smoothness that when tested with a sixteen (16) 
foot straightedge, it shall show no deviation in excess of five- hundredths (0.05) of a foot from true 
grade as established by grade pins or hubs.  In areas not under sub-base or base course, the surface 
shall not deviate more than one tenth (0.10) of a foot from true grade as established by grade pins or 
hubs. 
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D-502.10 COMPACTION TESTS: Subgrade materials shall be compacted to the required 
density and moisture content as shown below, unless otherwise shown on the plans: 
 
The maximum dry density and optimum moisture content shall be determined in accordance with 
TxDOT Tex- 113-E or Tex- 114-E. 
Test for in place density shall be made in accordance with TxDOT Test-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 and moisture required. 
 
Materials 
 

PI Max. Dry Density Percentage of moisture 
≤ 20 95% - 2% of Optimum or grater 
≥ 20 95% ≥ Optimum moisture 

 
For materials with a PI > 20, just prior to placing any base materials or stabilization, the top 4 
inches of compacted subgrade shall be tested for density and moisture content. If test show the 
density to be more than 2% below the specified minimum or the moisture content more than 3% 
above or below the specified minimum, the course shall be reworked as necessary to obtain the 
specified compaction and moisture content. 
 
 

 
MEASUREMENT 

 
D-502.10 ROADWAY EXCAVATION: The number of cubic yards of street excavation to be paid 
for shall be computed by the method of average end areas.  The width of these areas shall be the 
distance measured from edge of asphalt to edge of asphalt  or from back of curb to back of curb plus 
two (2.0) feet.  The depth shall be that staked in the field by the Engineer. 
 
D-502.11 BORROW EXCAVATION: The number of cubic yards of "Borrow Excavation" to be  
paid for shall be computed by the method of average and areas.  The width of these areas shall be the 
distance measured from back of curb to back of curb plus two (2.0) feet.  The depth shall be that 
staked "in the field by the Engineer." 
 
D-502.12 EMBANKMENT: No separate measurement for embankment will be made. 
 
D-502.13 HAUL: No separate measurement of haul will be made other than that specifically 
approved in the plans. 
 

PAYMENT 
 
D-502.14 STREET EXCAVATION: The cubic yards of street excavation measured as provided in 
these specifications will be paid for at the contract unit price per cubic yards (dense measurement) 
for "Street Excavation" which payment shall constitute full compensation for excavation, haul, 
embankment, watering and compaction; and for furnishing all materials, labor and equipment for 
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doing the work as specified herein and to the liens and grades shown on the plans.  Payment for fifty 
percent (50%) of street excavation will be paid at the time initial excavation (rough grading) is 
completed.  The balance of fifty percent (50%) is to be paid when the street subgrade is tested and 
approved.   
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SECTION 504 
CONCRETE 

 
D-504.01 DESCRIPTION:  These specifications shall govern for the materials used, for the 
storing, measuring, and handling of materials, and for the proportioning and mixing of Portland 
Cement Concrete. 

MATERIALS 
D-504.02 CEMENT:  Portland Cement shall conform to the requirements of the latest revision of 
ASTM Designation C150, Type 1, or Type II.  Only one brand or kind of cement shall be used in any 
one structure except as permitted in writing by the Engineer.  All cement shall be delivered in bags 
plainly marked with the brand and name of the manufacturer. 
 
D-504.03 COARSE AGGREGATE:  The coarse aggregate shall conform to the requirements of 
the latest revision of ASTM Designation C-33 and ASTM Designation D-448. Coarse aggregate for 
the various classes of concrete shall conform to the requirements of the following table: 
 

  Table 1 COARSE AGGREGATE GRADATION CHART 
Percent Retained on each sieve 

 
Aggregate 
Grade No. 

 
Nomina
l Size 

 
2-1/2" 
 

 
2" 

 
1-1/2" 

 
1" 
 

 
3/4" 

 
1/2" 

 
3/8" 

 
No. 4 

 
No. 8 

 
1 

 
21/2  

 
0 

 
0-

 

 
15-50 

 
- 

 
60-80 

 

 
- 

 
- 

 
95-100 

 

 
- 

 
2 (467)* 

 
11/2  

 
 

 
0 

 
0-5 

 
- 

 
30-65 

 

 
- 

 
70-90 

 

 
95-100 

 

 
- 

 
3 

 
1 

 
 

 
0 

 
0-5 

 
- 

 
10-40 

 
40-75 

 
- 

 
95-100 

 

 
- 

 
4(57)* 

 

 
1 

 
 

 
 

 
0 

 
0-5 

 
- 

 
40-75 

 
- 

 
90-100 

 
95-100 

  
5(67)* 

 
3/4 

 
 

 
 

 
 

 
0 

 
0-10 

 
- 

 
45-80 

 
90-100 

 

 
95-100 

 
6(7)* 

 
1/2 

 
 

 
 

 
 

 
 

 
0 

 
0-10 

 
30-60 

 
85-100 

 
95-100 

 
7 

 
3/8  

 
 

 
 

 
 

 
 

 
 

 
0 

 
5-30 

 
75-100 

 
- 

 
8 

 
No.4  

 
 

 
 

 
 

 
 

 
 

 
0 

 
0-5 

 
35-60 

 
90-100 

  * Numbers in parenthesis indicate that these gradations conform to corresponding ASTM gradation form 
ASTM C-33. 

 
The amount of deleterious substances in coarse aggregate shall not exceed the following 
percentages by weight: 

 
Material removed by decantation  

 
1.0% 

 
Shale, slate and similar materials  

 
1.0% 

 
Clay lumps   

 
0.25% 

 
Soft fragments  

 
3.0% 

 
Other deleterious substances  (Including friable, thin, elongated or laminated pieces) 

 
5.0%      

The sum of all deleterious materials exclusive of materials removed by decantation shall not 
exceed 5% by weight. 
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D-504.04 FINE AGGREGATE:  The fine aggregate shall conform to the requirements of the 
latest revision of ASTM Designation C-33. 

 
                                 Percent Retained on Each Sieve 
 
AGGREGATE  
  
GRADE #1    

 
3/8 in. 

 
No.4 

 
No.8 

 
No.16 

 
No. 30 

 
No. 50 

 
No.100 

 
No.200 

 
0 

 
0-5 

 
0-20 

 
15-50 

 
35-75 

 
65-90 

 
90-100 

 
97-100 

 
 
 The amount of deleterious substances in fine aggregate shall not exceed the following    
  percentages  by weight: 
 
     Materials removed by decantation 

 
3.0% 

 
     Clay Lumps   

 
0.5% 

 
     Other deleterious substances 
     (Such as coal, shale, coated or soft flaky particles) 
     Material finer than No. 200 sieve 
     (a)  In concrete subject to surface abrasion 

 
2.5% 

 
     (b) All other concrete 
 

 
3.0% 

 
 
D-504.05 WATER:  Water shall be clean and free from deleterious amounts of acids, alkalies, 
and organic materials. 

 
EQUIPMENT 

 
D-504.06 GENERAL:  All equipment will be inspected by the Engineer and only equipment 
approved by him may be used.  Any equipment disapproved shall be removed from the job site 
within 24 hours after it has been inspected. 
 
D-504.07 CEMENT STORAGE FACILITIES:  All cement shall be stored in well ventilated, 
weatherproof buildings which will protect the cement from dampness.  The floor supporting the 
cement shall clear the ground a sufficient distance to prevent the absorption of moisture by the 
cement.  Provision for storage shall be ample, and the shipment of cement shall be segregated in such 
manner as to provide easy access for identification of each shipment. 
 
The Engineer may permit small quantities of cement to be stored in the open for periods not 
exceeding 48 hours, if a raised platform and adequate waterproof coverings are provided. 
 
D-504.08 AGGREGATE STORAGE FACILITIES:  If the aggregates are stored on the ground, 
the sites for the stockpiles shall be grubbed clear of all weeds and grass, and leveled off.  The bottom 
layer of aggregate shall not be disturbed nor used without cleaning. 
 
When the contract requires the use of two or more sizes of aggregate, the different sizes shall be 
stored in a manner as to prevent intermixing. 
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Materials in all stockpiles shall be handled and placed in such manner that segregation of materials 
within the stockpile will be avoided. 
 
D-504.09 MEASURING EQUIPMENT:  Equipment for measuring concrete materials shall be 
such that the proportions can be accurately controlled and easily checked at any time during the work, 
preferably measurement by weight rather than by volume. 
 
D-504.10 MIXING EQUIPMENT:  The mixing shall be done in a batch mixer of approved type and 
size which will insure the uniform distribution of the material throughout the mass so that the 
mixture will be uniform in color and smooth in appearance.  Whenever a concrete mixer is not 
suitable or adequate for the work, it shall be removed from the site upon written order from the 
Engineer.  Pick-up and throw-over blades in the mixer drum which are worn down more than ten 
percent (10%) in depth shall be repaired or replaced. 
 
D-504.11 CLASSIFICATION AND  MIX DESIGN:  It shall be the responsibility of the Contractor 
to furnish the mix design, using a Coarse Aggregate Factor acceptable to the Engineer, for the 
class(es) of concrete specified to conform with the requirements contained herein and in accordance 
with TxDOT Standards.  The contractor shall perform, at his own expense, the work required to 
substantiate the design, except the testing of strength specimens, which will be done by the 
Department.  Complete concrete design data shall be submitted to the Engineer for approval and shall 
be less than 1 year old signed and sealed by a licensed professional engineer in the State of Texas.  
 
It shall also be the responsibility of the Contractor to determine and measure the batch quantity of 
each ingredient including all water, not only for batch designs, but for all concrete produced for the 
project, so that the mix conforms to these specifications and other requirements shown on the plans. 
 
In lieu of the above mix design responsibility, the Contractor may accept a design furnished by the 
Engineer, however, this will not relieve him of the responsibility of providing concrete meeting the 
requirements of these specifications. 
 
Trial batches will be made and tested using all the proposed ingredients prior to placing of concrete, 
and when the aggregate, and/or type, brand or source of cement, or admixture is changed.  When the 
brand and/or source of cement only is changed, the Engineer may waive trial batches only if a prior 
record of satisfactory performance of the cement has been established. 
 
Trial batches shall be made in the mixer to be used on the job.  When Transit Mix concrete is to be 
used, the trial designs will be made in a transit mixer representative of the mixers to be used.  Batch 
size shall not be less than fifty percent (50%) of its rated mixing capacity. 
 
Mix designs from previous or concurrent jobs may be used without trial batches if it is shown that no 
substantial change in any of the proposed ingredients has been made.  Mix design shall be current or 
less than one (1) year old. 
 
The coarse aggregate factor shall not be more than 0.82, but when the voids in the coarse aggregate 
exceed 48 percent of the total dry loose volume, the coarse aggregate factor shall not exceed 0.85.  
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The coarse aggregate factor shall not be less than 0.68 unless authorized by the Engineer in writing. 
 
Water reducing or retarding agents may be used will with all classes of concrete at the option of the 
Contractor, and will be required for hot weather concreting for cased drilled shafts and for continuous 
slab placement. 
 
When a retarding admixture is required for hot weather concreting, must meet the requirements of  
ASTM C 94 When used in continuous slab placement, the amount to be used will be established by 
several trial batches with varying retarder content and simulating the placing conditions to be 
encountered.  When water reducing or retarding agents are used at the option of the Contractor, 
reduced dosage of the admixture will be permitted. 
 
Entrained air materials shall comply with  ASTM C 260 and will be required in accordance with 
Table 7 TxDOT item 421.  Specimens will be tested in accordance with Tex-414-A or Tex-416-A 
 
 
D-504.12 QUALITY OF CONCRETE:  The concrete shall be uniform, workable, and of a 
consistency acceptable to the Engineer.  The cement content, maximum allowable water/cement 
ratio, the desired and maximum slump, the proper amount of entrained air and the strength 
requirements for all classes of concrete shall conform to the requirements of these specifications.  It 
shall be the responsibility of the Contractor to provide concrete meeting these specifications. 
 
During the progress of the work, the Engineer will cast test cylinders or beams, perform slump and 
entrained air tests, and will make temperature checks, as required, to insure compliance with the 
specifications. 
 
A strength test shall be defined as the average of the breaking strength of two cylinders or two beams 
as the case may be.  Specimens will be tested in accordance with Test Methods TEX-418- A  or Tex-
448- A. 
 
If the required strength or consistency of the class of concrete being produced cannot be secured with 
the minimum cement specified or without exceeding the maximum water/cement ratio, the 
Contractor will be required to furnish different aggregates, use a w ater-reducing agent, an 
air-entraining agent, or increase the cement content in order to provide concrete meeting these 
specifications. 
 
All test specimens, beams or cylinders, representing tests for removal of forms and/or false work 
shall be cured using the same methods, and under the same conditions as concrete represented. 
 
"Design Strength" beams and cylinders shall be cured in accordance with TxDOT Bulletin C-11 and 
Supplement thereto. 
 
The Contractor shall provide and maintain curing facilities as described in TxDOT Bulletin C-11 and 
Supplement thereto, for the purpose of curing test specimens.  Provision shall be made to maintain 
the water in the curing tank at temperatures between 70°F and 90°F. 
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When control of concrete quality is by twenty-eight day compressive tests, job control will be by 
seven day compressive tests which are shown to provide the required twenty-eight day strength. 
based on results from trial batches.  Thereafter, if the required seven day strength is not secured with 
the quantity of cement specified in Table 5, changes in the batch design will be made as specified in 
this article.  
 

Table 5- Concrete Classes TxDOT Item 421 

Class of  
Concrete  

Design  
Strength,  

Mim.  
28-day f’c  

(psi) 

Maximum 
W/C Ratio1 

Coarse  
Aggregate  
Grades2, 3  

General Usage4 

A  3,000  0.60  1—4, 8  
Inlets, manholes, curb, gutter, curb & gutter. conc. 
Retards, sidewalks, driveways, backup walls, 
anchors  

B  2,000  0.60  2—7  Riprap, small roadside signs and anchors  

C 3,600  0.45  1—6  

Drilled shafts, bridge substructure , bridge railing, 
culverts except top slab of direct traffic culverts, 
headwalls, wing walls, approach slabs, concrete 
traffic barrier (cast-in-place)  

D  1,500  0.60  2—7  Riprap  

E  3,000  0.50  2—5  Seal concrete  

F5  Note 6  0.45  2—5  Railroad structures; occasionally for bridge piers, 
columns, or bents  

H5  Note 6  0.45  3—6  Prestressed concrete beams, boxes, piling, and 
concrete traffic barrier (precast)  

S5  4,000  0.45  2—5  Bridge slabs, top slabs of direct traffic culverts  

P  See  
Item 360  0.45  2—3  Concrete pavement  

DC5  5,500  0.40  6  Dense conc. overlay  

CO5 4,600  0.40  6  Conc. overlay  
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LMC5  4,000  0.40  6—8  Latex-modified concrete overlay  

SS5  Note 7  0.45  4—6  Slurry displacement shafts, underwater drilled 
shafts  

K5  Note 6  0.45  Note 6  Note 6  

HES  Note 6  0.45  Note 6  Note 6  

 
1 . Maximuin water-cement or water-cementitious ratio by weight.  
2. Unless otherwise permitted, do not use Grade 1 coarse aggregate except in massive 
foundations with 4-in. minimum clear spacing between reinforcing steel bars. Do not  
use Grade 1 aggregate in drilled shafts.  
3 . Unless otherwise approved, use Grade 8 aggregate in extruded curbs.  
4. For information only.  
5 . Structural concrete classes.  
6. As shown on the plans or specified.  
7. Cementitious material content shall be minimum 658 lb/cy of concrete. 
 
 
D-504.13 CONSISTENCY: The consistency of the concrete as placed should allow the completion 
of the finishing operation without the addition of water to the surface.  When field conditions are 
such that additional moisture is needed for the final concrete surface finishing operation, the required 
water shall be applied to the surface by fog spray only and shall be held to a minimum.  The concrete 
shall be workable, cohesive, possessing satisfactory finishing qualities, and of the stiffest consistency 
that can be placed and vibrated into a homogeneous mass.  Excessive bleeding shall be avoided.  
Slump requirements will be as specified in TxDOT item 421 Table 8. 

 
 

Table 8 
Slump Rerquirements 

 
 
CONCRETE DESIGNATION 

 
RECOMMENDED DESIGN 
AND PLACEMENT SLUMP 

( in.) 

 
MAXIMUM ACCEPTABLE 

PLACEMENT SLUMP 
( in.) 

 
Drilled Shafts 

 
See item 416 

 
See item 416 

 
Thin walled section (9 in. or less) 

 
4 

 
6-1/2 

 
Approach slabs, concrete overlays, caps, 
columns, piers, wall sections (over 9 in.) 

 
 

3 

 
 

5 
 
Bridge slabs  

 
4 

 
5-1/2 

 
Prestressed Concrete  Members1 

 
4 

 
6-1/2 

 
Concrete Traffic Barrier, concrete bridge 
railing 

 
 

4 

 
 

6-1/2 
 
Dense concrete overlay 

 
3/4 

 
2 
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CONCRETE DESIGNATION 

 
RECOMMENDED DESIGN 
AND PLACEMENT SLUMP 

( in.) 

 
MAXIMUM ACCEPTABLE 

PLACEMENT SLUMP 
( in.) 

 
Latex-modified concrete for bridge deck 
overlays 

 
 

3 
 
 

7-1/2 
 
Concrete Placed Under  Water 

 
6 

 
8-1/2 

 
 
Concrete pavement (slip-formed) 

 
 

1-1/2 
 
 

3 
 
 
Concrete pavement (formed) 

 
 

4 
 
 

6-1/2 
 
Riprap, Curb, Gutter, and other 
Miscellaneous Concrete 

 
 

As approved 
 
 

As approved 
 
1. If a high-range water reducer (HRWR) is used, maximum acceptable slump will be 9 in. 
 
NOTE:  No concrete will be permitted with slump in excess of the maximums shown.  

(a) The mortar will cling to the coarse aggregate 
(b) The concrete is not sufficiently fluid to segregate when transported to the place of deposit 
(c) The concrete, when dropped directly from the discharge chute, will flatten out at the center of 

the pile but the edges of the pile will stand up and not flow 
(d) The mortar will show no free water when removed from the mixer 
(e) The concrete will settle into place when deposited in the forms, and when transported in 

metal chutes at an angle of 30 degrees horizontal, it will slide and not flow into place 
(f) The surface of the finished concrete will be free from "laitance", or a surface film of free     

water 
 
Any concrete failing to meet the requirements although meeting the slump requirements will be 
considered unsatisfactory; and the mix shall be changed to correct such unsatisfactory conditions. 
 
D-504.14 MIXING: The  first batch of materials placed in the mixer for each placement shall 
contain an extra quantity of sand, cement, and water sufficient to coat the inside surface of the drum 
without diminishing the mortar content or the mix.  Upon cessation of mixing for any considerable 
period of time, the mixer shall be thoroughly cleaned. 
 
The entire contents of the drum shall be discharged before any materials are placed therein for the 
succeeding batch.  The concrete shall be mixed in quantities required for immediate use, and any 
concrete which is not in place within one (1) hour after water is added to the batch will not be used.  
Re-tempering of concrete will not be permitted. 
 
After all the ingredients are assembled in the drum the mixing shall continue for a minimum time of 
one and one-half minute for 14 cubic foot mixers and smaller, and for a minimum time of one minute 
for 21 cubic foot mixers and larger.  During the mixing time the drum shall revolve at a speed of 14 
to 20 revolutions per minute.  The mixer shall be equipped with a speed regulator to hold the mixer 
to the required speed of revolution.  The absolute volume of the concrete batch shall not exceed 120 
percent of the NRMCA-rated capacity of the mixer. 
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D-504.15 READY MIX CONCRETE: Concrete forms from a central plant of mixed-in-transit 
mixer trucks may be used if it complies with these specifications.  The Engineer shall have free 
access at all times to the batching and mixing plant for sampling of all materials and inspection of 
work performed at this project.  Concrete shall be delivered in water-tight containers which will not 
permit segregation of the materials.  When delivered, the concrete shall be uniform throughout the 
mass. 
 
The delivery ticket shall include the date, time, strength, slump, and amount of batch delivered. 
If an extra charge of water is required at the job site because of too low a slump, the drum shall be 
turned a minimum of 30 revolutions after addition of such water.  Mixer shall be completely emptied 
before recharging.  Trucks shall not be loaded greater than NRMCA-rated capacity.  The maximum 
time interval between the addition of the cement to the batch and the placing of the concrete in the 
forms shall conform to the requirements set up under TxDOT specifications, Item 421.  Overwet 
mixers shall be rejected and shall not be corrected by the addition of either aggregate or cement to the 
particular batch in question. 
 
D-504.16 ADVERSE WEATHER: In threatening weather which, in the opinion of the Engineer, 
may result in conditions which will adversely affect the quality of the concrete to be placed, the 
Engineer may order postponement of the work.  Where work has been started and changes in weather 
conditions require protective measures to be used, the Contractor shall furnish adequate shelter to 
protect the concrete against damage from rainfall, wind, or damage due to freezing temperature.  In 
case it is necessary to continue mixing operation during rainfall, the Contractor shall provide 
protective coverings for the material stockpiles as well as the concrete being placed.  The covering 
for aggregate stockpiles will be required only to the extent as may be necessary to control the 
moisture conditions in the aggregate so that adequate control of the consistency of the concrete mix 
may be maintained. 
 
No concrete shall be mixed without the approval of the Engineer when the air temperature is at or 
below 40 degrees Fahrenheit taken in the shade away from artificial heat and falling.  If authorized by 
the Engineer, concrete may be mixed when the air temperature is 35 degrees Fahrenheit and rising.  
When permission is given for mixing when the temperature is below 40 degrees Fahrenheit, the 
Engineer will specify the special precautions which shall be taken. 
 
In case the air temperature is at or above 85 degrees Fahrenheit, concrete may be mixed in 
accordance with the requirements set up in TxDOT, Specifications.  
 
Hand mixing of concrete will be permitted only for small placements or in the case of an emergency 
and then only when authorized by the Engineer.  The Engineer will also specify the proportioning and 
methods of mixing to be used. 
 
 
D-504.17 TESTING AND INSPECTION OF MATERIALS: 
 
(a) Concrete testing of mix designs shall be made by a commercial testing laboratory approved by the 

Engineer.  One copy of the test reports shall go to the Engineer and one copy of same shall go to 
the Contractor. 

 
(b) Selection of the testing laboratory by the Engineer shall be understood as in no way relieving the 
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Contractor's responsibility for the satisfactory performance of the work in full conformance with 
the requirements of the contract.  Excluding written protest by the Contractor, in advance of 
processing or use of materials, services of the testing laboratory shall be understood as 
constituting full acceptance by an approval of the Contractor. 

 
(c)  Tests of concrete and materials shall be made under the direction of the Engineer who shall have 

access to all places where materials are stored, proportioned, or mixed. 
 
(d) The Contractor shall submit to the Engineer the mixes he/she intends to use which have been 

proven by preliminary compression test prior to commencement of work.  Proving tests shall 
consist of at least six 6" x 12" cylinders for each mix specified.  Three cylinders shall be tested at 
7 days and three at 28 days. 

 
(e) During the progress of the work one set of 3 (4) each 6" x 12" cylinders for compression tests 

shall be cast for each 50 c.y. or day's pour.  Cylinders shall be tested for compression at seven 7 
days, 14 days, and at 28 days, and one cylinder will be reserved as "stand-by" or as per engineer’s 
recommendation.  

 
Samples used for testing must be representative of the batch tested and should be taken from the 
middle third portion of the batch.  Samples shall be mixed with a shovel to insure uniformity 
throughout the sample and immediately molded into test specimens. 
 
 
If test cylinders fail to meet specified strength at 28 days by more than 5%, core tests of the structure 
may be ordered by the Engineer at the Contractor's expense.  These tests shall be made by an 
approved laboratory. 
 
(f)  Slump tests:  Slump tests shall be made on each sample taken for compression tests and shall 

comply with Table 8 “Slump Requirements”.  Additional slump tests shall be as required by 
the Engineer. 

 
D-504.18 TEST METHODS: 
 
(a) ASTM Designation C-17 "Standard Method of Sampling Fresh Concrete." 
 
(b) ASTM Designation C-143 "Standard Method of Slump Test for Consistency of Portland Cement 

Concrete". 
 
(c ) ASTM Designation C-31 "Standard Method of Making and Curing Compression and Flexure 

Test Specimens in the Field". 
 
(d) ASTM Designation C-39 "Standard Method of Test for Compressive Strength of Molded 

Concrete Cylinders". 
 
(e) ASTM Designation C-42 "Standard Methods of Securing, Preparing, and Testing Specimens 

from Hardened Concrete for Compressive and Flexural Strengths". 
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All tests shall conform to the requirements of the latest revisions of the applicable ASTM 
Designations. 
 
D-504.19 PLACING, CURING, AND FINISHING: The placing of concrete including 
construction of forms and falsework, curing and finishing, shall be in accordance with Division D, 
Section 406, CONCRETE STRUCTURES. 
 
D-504.20 MEASUREMENT AND PAYMENT: No separate measurement or payment will be 
made under this item, but all such work done shall be deemed a subsidiary obligation of the 
Contractor, having been taken into account and included in price bid for the complete job. 
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SECTION 506  
CONCRETE CURB AND GUTTER 

 
D-506.01 DESCRIPTION: This item shall consist of curb and gutter composed of Portland 
Cement concrete, constructed as herein specified on an approved subgrade or base course, in 
conformity with the lines and grades established by the Engineer and the details and sections 
shown on the plans. 

 
MATERIALS 

 
D-506.02 CONCRETE: Concrete shall be Class "A" and shall conform to the requirements of 
Division D, Section 504, titled "CONCRETE" in the specifications. 
 
D-506.03 EXPANSION JOINT MATERIAL: Filler for expansion joints shall be preformed 
bituminous fiber type and shall conform to the requirements of Division D, Section  416, titled 
"EXPANSION JOINT Materials". 
 
D-506.04 FORMS: Forms shall be of metal and of a section satisfactory to the Engineer, straight, 
free from warp and of a depth equal to the depth of the finished work.  Forms shall be securely staked 
to line and grade and maintained in true position during the placing of concrete. 
 
D-506.05 REINFORCING STEEL: Reinforcing steel shall conform to the requirements of 
Division D, Section 410, titled REINFORCING STEEL. 
 

CONSTRUCTION METHODS 
 
D-506.06 SUBGRADE OR BASE COURSE: The subgrade and base course shall be excavated 
and shaped to line, grade and cross-section, compacted as specified.  The subgrade and base course 
shall be moist at the time concrete is placed. The specified subgrade and base materials and 
specifications for the roadway shall extend 1 foot beyond the back of curb. 
 
D-506.07 PLACING CONCRETE: Placement of concrete shall comply with TxDOT Item 
420.Where reinforcing is required, it shall be placed and supported upon suitable chairs or concrete 
spacer blocks before concrete is poured. 
 
D-506.08 FINISHING AND JOINTING: The surface of the concrete shall be struck off to the 
required line and grade with an appropriately shaped screed and shall be floated smooth while the 
concrete is still soft.  The surface shall be floated with a wood float until a slight excess of sand 
appears.  The outer edges and joints shall be rounded with approved tools to the radii shown on the 
plans.  When the concrete has taken sufficient set, the inside form shall be carefully removed, and the 
surface thus exposed shall be pointed up where necessary, then wetted and rubbed with a wooden 
block to remove all form marks and other irregularities, producing a finish similar in appearance to 
the finished upper surfaces.  Mortar finishing will not be permitted.  Where the location of expansion 
joints is not indicated, joints shall be placed at spacing of not more than forty (40) feet.  Expansion 
joint material shall be of the thickness shown on the plans and shall conform to the required section 
of the curb.  Expansion joint material shall be placed between the curb and any abutting structures, 
and around all obstructions protruding through the curb and gutter as shown on the plans. 
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Dummy groove contraction joints shall be placed at intervals of approximately ten (10) feet.  Joints 
shall be made so that the joint is perpendicular to the line of the curb. 
 
D-506.09 CURING: As per Division D, Section 418. Other methods of curing if approved by the 
Engineer may be used at the Contractor's option. 
 
D-506.10 BACKFILLING: The curb shall be backfilled to the full height of the concrete, tamped, 
and sloped as directed. 
 
 
D-506.11 MEASUREMENT: The footage of concrete curb and gutter to be paid for shall be the 
number of linear feet, measured along the back of the curb in place, completed, and accepted.  
The various types and classes of curb and gutter shall be measured separately. 
 
 
D-506.12 PAYMENT: The footage of concrete curb and gutter, measured as provided in 
Division D, Section 506, Paragraph D-506.11 will be paid for at the contract unit price per linear 
foot for concrete curb and gutter of the various types and classes. 
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SECTION 508 
MACHINE LAID CONCRETE CURB AND GUTTER 

 
D-508.01 DESCRIPTION: This item shall consist of curb and gutter composed of Portland Cement 
concrete, constructed as herein specified on prepared subgrade, compacted as specified or shown, 
with reinforcing steel and in conformity with the lines and grades established by the Engineer and the 
details and sections shown on the plans. 
 
 
D-508.02 MATERIALS: Shall conform to TxDOT Specifications  2004, Item 529 or latest revision, 
as stated for extruding curb. 
 
 
D-508.03 CONSTRUCTION METHODS: Shall conform to TxDOT Specifications  2004 or latest 
revision, Item 529, as stated for extruding curb. 
 
 
D-508.04 MEASUREMENT: The footage of concrete curb and gutter to be paid for shall be the 
number of linear feet, measured along the back of the curb in place, completed, and accepted.  The 
various types and classes of curb and gutter shall be measured separately. 
 
 
D-508.05 PAYMENT:  The footage of concrete curb and gutter, the curing, the preparation of 
subgrade, and the placing of flexible base where shown under the curb to dimensions shown on the 
plans, measured as provided in Division D, Section 508, Paragraph D-508.04 shall be paid for at the 
contract unit price per linear foot for concrete curb and gutter. 
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SECTION 510 
FLEXIBLE BASE COURSE 

 
D-510.01 GENERAL:  Flexible Base shall consist of a foundation course for surfacing, pavement, 
or other base courses; shall be composed of uncontaminated materials of uniform quality that meet 
the requirements of TxDOT Item 247, and shall be constructed as herein specified in conformity with 
the sections shown on the plans and to the lines and grades established by the Engineer. 

MATERIALS 
 

D-510.02 MATERIALS:  The materials shall consist of argillaceous limestone, calcareous clay 
particles with or without stone, conglomerate, gravel, sand, or other granular materials.  The 
materials shall be at least Type “B” Grade II, conforming to Item No. 247 of the Texas Department of 
Transportation Specifications 2004 or latest edition.  The source of the material shall be approved by 
the Engineer prior to use.  The plasticity index of caliche  shall have a maximum of 12 a nd a 
minimum of 5.  The Contractor shall stockpile the material to be used for this particular project.  
Sampling and testing shall conform to TxDOT or ASTM specifications. Triaxial test will be required 
only when specified by the engineer.  Stones greater than 3" in any direction shall be removed from 
street during construction. 
 

CONSTRUCTION METHODS 
 
D-510.03 CONSTRUCTION METHODS:  The flexible base materials shall be placed on the 
approved subgrade in courses not to exceed eight (8) inches compacted depth.  I t shall be the 
responsibility of the Contractor that the required amount of materials be delivered and uniformly 
spread and shaped.  All materials shall be moved from the place where it is dumped by cutting in 
windrow.  After the material has been cut into windrows, it shall be sprinkled, spread, shaped, and 
rolled in proper sequence to prevent segregation and as necessary for required compaction. 
 
The surface upon completion shall be smooth and in conformity with typical sections and to the 
established lines and grades.  Any deviation in excess of 1/4 inch in cross section and in length of 16 
feet measured longitudinally shall be corrected.  All irregularities, depressions, or weak spots which 
develop shall be corrected. 
 
Flexible base shall be compacted to an apparent dry density of not less than 98 percent (98%) of the 
maximum dry density as determined in accordance with TxDOT Specifications Test Method TEX 
113-E.  Tests for density will be made within 24 hours after compaction operations are completed.  If 
the material fails to meet the density specified, it shall be reworked as necessary to meet the density 
required.  Just prior to the placing of any succeeding course of flexible base or surfacing on a  
previously completed course, the density and moisture of the top four (4) inches of the flexible base 
shall be checked and if tests show the density to be more than 2 percent (2%) below the specified 
minimum or the moisture content to be more than 3 percent (3%) above or below the optimum, the 
course shall be reworked as necessary to obtain the specified compaction and moisture content. 
 
Should the base course due to any reason or cause lose the required stability, density, or finish before 
the surface is completed, it shall be recompacted, refinished, and retested at the sole expense of the 
Contractor. 
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The limits of placement for F.B.C. will extend 1 foot beyond the back of curb (whenever curb is 
specified) in order to provide proper support for concrete curb (Detail No.). 
 

 
D-510.04 MEASUREMENT:  Flexible Base:  The number of square yards of flexible base course 
to be paid for shall be measured as the square yards in place after compaction.  Thickness shall be 
checked by means of depth tests or cores, but no extra yardage for thickness in excess of that shown 
on the plans will be paid. 

 
 
D-510.05 PAYMENT:  The yardage of flexible base measured as provided for in Paragraph above 
will be paid for at the contract unit price for "Flexible Base". All payment made under this section 
shall constitute full compensation for excavation for furnishing, loading, hauling, and placing 
materials; for mixing, blending, sprinkling, shaping and compacting; for reconditioning the 
underlying course and shoulders, and for furnishing all labor, tools, and equipment as specified 
herein. 
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SECTION 512 

ASPHALT STABILIZED BASE 
 
D-512.1 DESCRIPTION:  This item shall consist of base courses to be composed of a compacted 
mixture of mineral aggregates and asphaltic materials mixed hot in a mixing plant, and shall conform 
to Item 292 " Asphalt Treatment (Plant Mixed)" of the TxDOT's standard specifications for 
construction of highways, street and Bridges, 2004, or latest edition. 
 
D-512.2 MATERIALS:   
 
1. Asphaltic Materials 
 

a. Mixture.  Asphalt for the mixture shall meet the requirements for AC-10 or AC-20 asphalt. 
 The grade of asphalt to be used will be approved by the Engineer after design tests have been 
made using the mineral aggregate approved for use in the construction of this item. 

 
b. Tack Coat.  The asphaltic material for the tack coat shall meet the requirements for 
emulsified asphalt MS-1 or cut back asphalt RC-2. 

 
2. Mineral Aggregates. 
 

a. Description.  The material shall be crushed or uncrushed and screened as necessary to 
meet the requirements specified and shall consist of durable coarse aggregate particles mixed 
with approved binding materials. 

 
b. Grades.  Unless otherwise specified, the grading of the Master Job Mix Design shall 
conform to the limitations as shown below:   
 

Table 1 
  

SIEVE SIZE 
 

PERCENT RETAINED 
 

1 1/2" 
 

0 
 

1" 
 

0-10 
 

3/8" 
 

30-55 
 

No. 4 
 

45-70  
 

No.40  
 

70-85 
 
 
 
 
 



Asphalt Stabilized Base                              Page 2 of 4 
 

  
    Division D- Technical Provisions 
 

Unless otherwise specified, the mineral aggregate shall meet the following physical requirements: 
   
 

Los Angeles Abrasion 50 % Max. 
Liquid Limit          30 Max. 
Plasticity Index      10 Max. 
Crushed Faces 60% Min. 

 
 
D-512.3 ASPHALT STABILIZED MIXTURE: 
 
1. Paving Mixture.  The mixture shall consist of a uniform mixture of mineral aggregate and 

asphaltic material.  The mineral aggregate will conform to the gradation limits shown above.  The 
asphaltic material shall form from 3.0 to 7.0 percent of the mixture by weight unless otherwise 
shown on the plans.  The exact percentage of asphaltic material shall be based on a mix design 
approved by the Engineer. 

2. Material used in construction methods and testing for asphalt stabilized base not included above 
shall meet the requirements as set forth in  Item 292 "Asphalt Treatment (Plant Mixed)" of the 
TxDOT Standard Specifications. 

3. Prior to laying any asphalt, Contractor shall submit an Asphalt Stabilized base mix design for 
approval.  He shall also submit written assurance that material stockpiles are sufficient to produce 
a mix consistent with the design for the duration of the project.  If material source change occurs 
prior to completion, contractor shall provide a revised mix design at no additional expense to 
the Owner. 

4. The Contractor shall provide for quality control at the plant to ensure that paving material 
delivered to the site conforms to requirement of these specifications and the mix design.  Mix 
design to be current and less than one year old signed and sealed by a professional engineer 
licensed in the State of Texas. 

5. Materials will be furnished pre-mixed by the Contractor at the job site.  Material will be delivered 
in trucks by the asphalt plant operator.  Material will be installed, in place, by the Contractor, 
according to specifications, including the required thickness. 

 
D-512.4 EQUIPMENT: 
 
1. Mixing Plants.  All equipment for the handling of materials and the placement of the mixture 
shall be maintained in good repair and operating condition.  Any equipment found to be defective 
and affecting the quality of the mixture will be replaced. 
 
Mixing plants may be either the weight batching type, the continuous mixing type, or the drum type. 
 All types of plants shall be equipped with satisfactory conveyors, power units, aggregate handling 
equipment, bins, and dust collectors. 
 
2. Truck Scales.  A set of standard platform truck scales, if needed for measurement, shall be 
placed at a location approved by the Engineer. 
 
3. Asphaltic Material Heating Equipment.  Asphaltic material heating equipment shall be 
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adequate to heat the asphaltic material to the required temperature in the quantities needed. 
 
4. Surge Storage System.  A surge storage system may be used providing the mixture from the 
surge storage unit is of equal quality to that coming from the mixer. 
 
5. Spreading and Finishing Machine.  The spreading and finishing machine shall be of a type 
approved by the Engineer, shall be capable of producing a surface that will meet the requirements of 
the typical cross-section, and shall have adequate power to propel the delivery vehicles in a 
satisfactory manner. 
 
6. Motor Grader.  The motor grader, if used, shall be a self- propelled motor grader and shall be in 
good operating condition. 
 
7. Rollers.  Rollers shall be power driven and of any type capable of obtaining the required 
compaction. 
 
D-512.5 STORAGE, PROPORTIONING, AND MIXING: 
 
1. Storage and Heating of Asphaltic Materials.  The asphaltic material shall be ample to meet 
the requirements of the plant.  A sphalt shall not be heated to a temperature in excess of that 
recommended by the producer.  All equipment used in the handling and storage of asphaltic material 
shall be kept in a clean condition and be operated in such a manner that there will be no 
contamination with foreign matter. 
 
2. Feeding and Drying of Aggregate.  The feeding of various sizes of aggregate to the dryer 
shall be done in such a manner that a uniform and constant flow of materials in the required 
proportions will be maintained.  In no case shall the aggregate be introduced into the mixing unit at a 
temperature of more than 400 F. 
 
3. Proportioning.  The proportioning of the various materials entering the asphaltic mixer shall be 
in accordance with these specifications. 
 
4. Mixing. 
 
a. Batch Type Mixer.  In the charging of the weigh box and in the charging of the mixer from the 
weigh box, such methods or devices shall be used as are necessary to assure a uniform asphaltic 
mixture. 
 
In introducing the batch to the mixer, all mineral aggregate shall be introduced first, the asphaltic 
material added, and the materials thoroughly mixed for at least 30 seconds.  The mixing time may be 
increased, if, in the opinion of the Engineer, the mixture is not uniform. 
 
b. Continuous Type Mixer.  The amount of aggregate and asphaltic material entering the mixer 
and the rate of travel through the mixer shall be coordinated so that a uniform mixture of the 
specified grading and asphaltic content will be produced. 
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c. Dryer-Drum Mixer.  The amount of aggregate and asphaltic material entering the mixer and the 
rate of travel through the mixer shall be coordinated so that a uniform mixture of the specified 
grading and asphaltic content will be produced. 
 
d. Tolerances.  When tested as determined by the Engineer, the asphalt content in the samples of 
the mixture  shall not vary by more than 0.5 percentage points from the Job Mix Design. The 
gradation of the aggregates must be within the master grading limits except that a tolerance of 2 
percentage points is allowed on the sieve size that shows 0% retained in table 1. 
 
 
D-512.6 CONSTRUCTION METHODS: 
 
1. Prime Coat.  Before the asphalt stabilized base material is laid, the surface upon which the 
material will be placed shall be thoroughly cleaned and given a uniform prime coat using MC-30 
cutback asphalt.  The prime coat should be just sufficient to lightly coat the soil and should not 
exceed 0.1 gallons per square yard. 
 
2. Transporting Asphalt Stabilized Base.  The asphaltic mixture shall be hauled to the project 
site in vehicles which have been cleaned of all foreign material. 
 
3. Placing.  The asphalt stabilized base material shall be dumped and spread on the prepared 
surface with the specified spreading and finishing machine in such a manner that when properly 
compacted, the finished surface will be smooth, of uniform density, and will meet the requirements 
of the typical cross-sections.  The limits of placement for A.S.B. will extend 1 foot beyond the back 
of curb (whenever curb is specified) in order to provide proper support for concrete curb. 
 
4. Compacting.  It is the intent of these specifications to require in-place density and that the 
materials be placed and compacted from 95 to 98 percent of the “Theoretical Specific Gravity”  of 
the job sample with 96% being the optimum. 
 
6. Surface Tests.  The surface of the pavement, after compaction, shall be smooth and true to the 

established line, grade, and cross-section.  In- place density testing of the compacted base and 
mix extraction and gradation tests  shall be required by the Engineer. 

 
7. The assigned Laboratory shall test a job site sample to compare with the approved  Hot-Mix 

design.  Reports of Core test, made by the assigned laboratory, to assure the required compacted 
lift thickness shall be provided prior to acceptance. 

 
D-512.7 MEASUREMENT: Work and materials prescribed by the item shall be measured by the 
square yard of surface area, complete in place. 
 
 
PAYMENT: The work performed and materials furnished with this item, will be paid for at the unit 
price bid per compacted squared yard for the various thickness, grade and binder type specified. This 
price is full compensation for furnishing and disposing of materials, loading, hauling, placing, 
compacting, replacing defective work, equipment, labor, tools, and incidentals. 
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    SECTION 514  

GEOGRID REINFORCEMENT 
 

 
D-514.01   DESCRIPTION:   This item consists of furnishing and installing geogrid 
reinforcement in accordance with the lines and grades a minimum of the full width of the 
street plus 12” behind the back of the curb or as shown on the plans (Detail No.) 
 
D-514.02   MATERIALS:   The geogrid shall be a single layer grid structure formed by 
a regular network of integrally connected polymeric tensile elements with apertures 
designed to interlock with the surrounding fill material.  The structure shall be capable of 
maintaining dimensional stability during placement and under normal construction 
traffic.  The geogrid shall be resistant to damage during construction, including 
ultraviolet degradation, and shall have long-term resistance to chemical and biological 
degradation caused by the material being reinforced.  N o multiple layered grids are 
acceptable. 
 
The geogrid shall also conform at least to the properties specified below. 

 
STRUCTURAL GEOGRID PROPERTIES 

TABLE A 
 

Property Test Method Units Type 1 Type 2 

Aperture Stability 
Modulus at 20 cm-kg 

Kinney - 01  cm-kg/deg 3.2 6.5 

Rib Shape Observation N/A Rectangular or 
Square 

Rectangular or 
Square 

Rib Thickness Calipered 
in 

(mm) 

0.03 

(0.76) 

0.05 

(1.27) 

Aperture Size I.D. Calipered 
in 

(mm) 

0.9 to 1.5 

(25 to 33) 

0.9 to 1.5 

(25 to 33) 

Junction Efficiency GRI-GG2-87 % 90 90 

Flexural Rigidity ASTM D1388-
96 mg-cm 250,000 750,000 

Minimum True Initial 
Modulus in Use 

ASTM D6637-
01    

-  MD 
  

lb/ft 

(kN/m) 

15,170  

(226) 

32,980 

(360) 

-  CMD  
lb/ft 

(kN/m) 

24,685 

(481) 

44,725 

(652) 
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Approved products are TENSAR TriAx TX5-475 and TENSAR TriAx TX7-450 or 
approved equal. 
 
Alternate geogrid material will be considered.  Such materials must be pre-approved in 
writing by the Engineer prior to bid date.  Alternate material packages must be submitted 
to the Engineer a minimum of 15 days prior to bid date.  Submittal packages must 
include, as a minimum, the following: 

1. Full-scale laboratory testing and in-ground testing of pavement structures 
reinforced with the specific geogrid which quantifies the structural 
contribution of the geogrid to the pavement structure.  T he increase in 
structural layer coefficient of the base course must meet of exceed that of the 
design geogrid. 

 
2. Independent certified tests results stating that the alternate geogrid has a 

secant aperture stability modulus at 20 cm-kg, when tested in accordance with 
the “Grid Aperture Stability by In-Plane-Rotation” test of 3.2 or greater. 

 
3. A list of 5 comparable projects, it terms of size and applications, in the United 

States, where the results of the specific alternate geogrids use can be verified 
after a minimum of 1 year of service. 

 
4. A sample of the geogrid and certified specification sheets. 

 
 
D-514.03   CONSTRUCTION METHODS:   Subgrade shall be prepared as indicated 
on the plans or as directed by the Engineer.  The geogrid shall be installed in accordance 
with the lines and grades shown on the plans.  The geogrid shall be oriented such that the 
roll lengths run parallel to the road.  Geogrid sections shall be overlapped a minimum of 
three foot for CBR (California Bearing Ratio) less or equal to 1.0 and  one foot for CBR 
greater or equal to 4.0 as per manufacturer, unless otherwise indicated on the plans or as 
directed by the Engineer.  C are shall be taken to ensure the geogrid sections do not 
separate during construction; adjacent rolls shall be tied together every 30 feet using 
suitable plastic ties.  P lacement of geogrid around corners may require cutting and 
diagonal lapping.  The geogrid shall be pinned, or held in place by other suitable means, 
at the beginning of the backfill section but will be left free elsewhere to relieve wrinkles 
or folds in material during fill placement. 
 
Fill material shall be place in lift thicknesses and compacted as shown on t he plans.  
Tracked construction equipment shall operate on the grid only with a minimum fill cover 
of four inches.  R ubber-tired equipment may operate directly on the grid at speed less 
than five miles per hour if the underlying material is capable of supporting loads.  
Sections of geogrid which are damaged by construction activity shall be repaired or 
replaced at the Contractor’s expense. 
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If an existing street constructed with geogrid needs to be cut and excavated, contractor 
shall make the repairs replacing the geogrid on the bottom of the trench and bottom of 
flexible base or as was originally installed overlapping with the existing geogrid at least 
three foot around the trench (Detail 514-1). 
 
D-514.04   MEASUREMENT:   This item will be measured by the square yard of 
surface area as shown on the plans.  No measurement will be made for lapping material. 
 
 
D-514.05   PAYMENT:   The work performed and materials furnished, as prescribed by 
this item, measured as provided under “MEASUREMENT”, will be paid for the unit 
price bid for “Geogrid Reinforcement”, which price shall be full compensation for 
furnishing all labor, material, freight, tools, equipment and incidentals, and for doing all 
the work involved in placement of the geogrid, complete in place. 
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SECTION 516 
BITUMINOUS PRIME COAT 

 
GENERAL 

 
D-516.01 DESCRIPTION:  This item shall consist of an application of asphaltic material on the 
completed base course in accordance with these specifications and as directed by the Engineer. 
 

MATERIAL 
 
D-516.02 CUT-BACK ASPHALT:  The bituminous material shall conform to the following: 
 

 GRADE MC-30 
      
                                                  Min          Max 
          Kinematic Vis. at 140 F, CST    30       60 
          Flash Point T.O.C.  F           100  
 
When distilled ASTM Method D-402, the distillate-off volume shall be as follows: 
 
                                             Min          Max 
          Off at 437 F%     --   25 
          Off at 500 F%     40    70 
          Off at 600 F%     75    93 
          Residue from 680 F Distillation 
          Volume %      50    -- 
 
The residue when poured from the flash without cooling immediately upon reaching the maximum 
temperature specified, shall have the following characteristics: 
                               
                                                   Min          Max 
          Penetration at 77 F, 100gms.,5 sec 120          250 
          Ductility at 77 F, 5 cm/min., cms. 100          --- 
          Solubility in CCI 4%    99.5         --- 
 
The material shall be free from water.                                          
 
MC-30 shall be applied uniformly at the rate of 0.25 gallons per square yard.  At Contractor's option, 
appropriate emulsified asphalt, water mixture may be used in lieu of MC-30.  Number of 
applications, mixture rate, and depth of penetration shall be approved by Engineer prior to use of 
emulsified asphalt.  Furnishing and placement of prime coat shall be subsidiary to pavement and 
flexible base construction. 
 

CONSTRUCTION METHODS 
 
D-516.03 APPLICATION OF ASPHALT:  Asphalt shall be applied when the air temperature is 
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60°F and above, and it may be applied when the air temperature is 50°F  and rising; the air 
temperature to be taken in the shade and away from artificial heat.  No asphalt shall be placed when 
general weather conditions in the opinion of the Engineer are not suitable. 
 
All storage tanks, piping, retorts, booster tanks, and distributors used in storing or handling asphalt 
shall be kept clean and in good operating condition at all times, and they shall be operated in such a 
manner that there will be no contamination of the asphalt with foreign material.  Asphalt shall not be 
heated above 400°F at any time, and when applied, shall be at a temperature of not less than 70°F, 
and not more than 150°F. The Engineer will select the temperature of application, and the Contractor 
shall apply the asphalt at a temperature within 15°F of the temperature selected. All asphalt heated 
above 400°F will be rejected. 
 
Before the application of asphalt, the surface of the base shall be cleaned of dirt, dust, or other 
deleterious matter by sweeping or other approved methods and, if required by the Engineer, lightly 
sprinkled with water. 
 
Asphalt shall be applied on t he clean surface by an approved type of self-propelled pressure 
distributor so operated as to distribute the asphalt in the quantity specified evenly and smoothly under 
a pressure necessary for proper distribution.  The Contractor shall provide all necessary facilities for 
determining the temperature of the asphalt in all the heating equipment and in the distributor for 
determining the rate at which it is applied and for insuring uniformity at the junction of two 
distributor loads.  A sphalt shall be applied for the full width of the surface treatment in one 
application unless the width exceeds twenty-two (22) feet.  No traffic or hauling will be permitted 
over the freshly applied asphalt for five days. 
 

MEASUREMENT AND PAYMENT 
 
D-516.04 QUANTITY-SQUARE YARDS:  The quantity of bituminous prime coat to be paid shall 
be measured in square yards of the area primed, applied at a rate of 0.25 gallons per square yard. 
 
D-516.05 GALLONS:  The number of gallons of bituminous prime coat measured as provided in 
Division D, Section 514, Paragraph D-514.04 will be paid for at the contract unit price per square 
yard for bituminous prime coat applied. 
 
D-516.06 GENERAL:  All payment made under these sections shall constitute full compensation 
for furnishing (freight included) heating, hauling, and distributing all bituminous material; for 
cleaning the surface to which it is applied; and for furnishing all labor, tools, and equipment. 
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SECTION 518 
BITUMINOUS TACK COAT 

 
D-518.01 DESCRIPTION:  This item shall consist of an application of asphaltic material on the 
completed and prime base course or existing pavement in accordance with these specifications and as 
directed by the Engineer. Do not use prime oils as MC-30 or AEP as Tack Coat Material 
 

MATERIAL 
 
D-518.02 CUT-BACK ASPHALT:  The bituminous material shall conform to the following: 

 
GRADE RC-250                 Min        Max  

         Viscosity (Furol) at  140° F, cSt    250       400 
 Flash Point T.O.C. °F        80           -- 

 
The distillate, expressed as percent by volume of total distillate to 680° F, shall be as follows: 
 
                   to 437 °F       40    75 
 to 500 °F, %         65          90 
         to 600 °F, %              85    -- 
         Residue from Distillation, 
         Volume %          70          -- 
 
The residue, when poured from the flash without cooling, immediately upon reaching the maximum 
temperature specified, shall have the following characteristics: 
 
                                                       Min         Max 
         Penetration at 77 F, 100 g., 5 sec.     80          120 
         Ductility at 77 F,5 cm/min., cms.     100         --- 
         Solubility in CCI 4%       99.0        --- 
         Spot Test        Neg 
 
The material shall be free from water. 
 
RC-2 cut-back asphalt used for tack coat may, upon written instructions from the Engineer, be further 
cut-back by the addition of an approved grade of gasoline not to exceed fifteen (15%) percent by 
volume. 
 

CONSTRUCTION METHODS 
 
D-518.03 APPLICATION OF ASPHALT:  Asphalt shall not be applied when the air temperature 
is above 60°F, and may be applied when the air temperature is 50°F and rising; the air temperature to 
be taken in the shade and away from artificial heat.  No asphalt shall be placed when general weather 
conditions in the opinion of the Engineer are not suitable. 
 
All storage tanks, piping, retorts, booster tanks, and distributors used in handling asphalt shall be kept 
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clean and in good operating condition at all times, and they shall be operated in such a manner that 
there will be no contamination of the asphalt with foreign material.  Asphalt shall not be heated above 
400°F and at the time of application, it shall be at a temperature not less than 100°F, and not more 
than 175°F. The Engineer will select the temperature of application and the Contractor shall apply the 
asphalt at a temperature within 15 degrees of the temperature selected.  All asphalt heated above 
400°F will be rejected. 
 
Before application of asphalt, the surface to receive the coat shall be cleaned of dirt, or other 
deleterious matter by sweeping or other approved methods. Asphalt shall be applied on the clean 
surface by an approved type of self-propelled pressure distributor so operated as to distribute the 
asphalt in the quantity specified evenly and smoothly under the pressure necessary for proper 
distribution.  The Contractor shall provide all necessary facilities for determining the temperature of 
the asphalt in all the heating equipment and in the distributor for determining the rate at which it is 
applied, and for insuring uniformity at the junction of two distributor loads.  Asphalt shall be applied 
for the full width of the surface treatment in one application unless the width exceeds twenty-two 
(22) feet.  No traffic or hauling will be permitted on the freshly applied asphalt. 
 

MEASUREMENT 
 

D-518.04 QUANTITY-SQUARE YARDS:  The quantity of bituminous tack coat to be paid for 
shall be measured in square yards of the area tacked, applied at a rate of 0.10 gallons per square yard. 
 

PAYMENT 
 

D-518.05 GALLONS:  The number of gallons of bituminous tack coat measured as provided in 
Division D, Section 516, Paragraph D-516.04 will be paid for at the contract unit price per square 
yard for bituminous prime coat, applied. 
 
D-518.06 GENERAL:  All payment made under these sections shall constitute full compensation 
for furnishing (freight included), heating, hauling, and distributing all bituminous material; for 
cleaning the surface to which it is to be applied; and for furnishing all labor, tools, and equipment. 
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SECTION 524 
LIME & LIME SLURRY 

 
D-524.01. DESCRIPTION This item establishes the requirments for hydrated lime, and 
commercial lime slurry. 
 
CAUTION: Use of quicklime can be dangerous.  Users should become informed of the 

recommended precautions in handling, storage and use of quicklime. 
 
D-524.02. TYPES The various types and grades are defined and identified as follows: 
 
Type A, Hydrated Lime - A dry powered material consisting of essentially of calcium 
hydroxide. 
 
Type B, Commercial Lime Slurry: A liquid mixture of essentially hydrated lime and water in 
slurry form. 
 
Type C, Quicklime: A dry material consisting essentially of calcium oxide.  It shall be furnished 
inn either of two grades which differ in sizing. 

 
Grade DS - “pebble” quicklime of a gradation suitable for wither “Dry Placing” or for use in the 
preparation of a slurry for “Wet Placing”. 
 
Grade S - finely-graded quicklime for use in the preparation of a slurry for wet placing. (Note: 
Due to the possibility of appreciable amount of finely divided, powdered quicklime being present 
in this product, the use of Type C, Grade S Quicklime is restricted to “Slurry Placing” only.  It is 
considered to be unsuitable for “Dry Placing”). 
 
D-524.03. GENERAL Lime shall be applied as provided for in the governing specifications, as 
a dry material or as a mixture of lime solids and water n the form of lime slurry. 
 
For dry application, Type A, Hydrated Lime or Type C, Quicklime of Grade DS only may be 
used where specifications permit. 
 
For wet application, lime slurry may be delivered to the job site as Type B, Commercial Lime 
Slurry or a lime slurry may be prepared at the job site or other location approved by the Engineer, 
by using Type A Hydrated Lime or Type C Quicklime as specified. 
 
The lime and lime slurry being furnished under the terms of this specification shall, in addition to 
other requirements, also meet the following chemical and physical requirements. 
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CHEMICAL  
 

 
Type 

A                           B                          C  
 
Total “active” lime content, % by wt 

 
90.0 min¹ 

 
87.0 min² 

 
-  

Unhydrated lime content, % by wt CaO: 
 

5.0 max 
 

- 
 

87.0 min 
 
“Free Water” content, % by wt H²O: 

 
5.0 max 

 
- 

 
- 

 
 

PHYSICAL  
 

 
Type 

A                           B                          C  
 
Wet sieve requirement, as % by wt. residue: 

 
 

 
 

 
Retained on No. 6 (3360 micron) sieve: 

 
0.2 max 

 
0.2 max² 

 
8.0 max³ 

 
Retained on No. 30 (590 micron) sieve: 

 
4.0 max 

 
4.0 max² 

 
-  

 
 

 
 

 
 

  
Dry sieve requirement, as % by wt. residue: 

 
 

 
 

 
Retained on a 1-inch (25 mm) sieve: 

 
- 

 
- 

 
0.0 

 
Retained on a ¾ inch (19.0mm) sieve:  

 
- 

 
- 

 
10.0 max 

 
Retained on a No. 100 (150 micron) sieve: 

 
- 

 
- 

 
Grade DS-
80% min 

Grade S- No 
limits 

 
Note 1:  No more than 5.0% by weight CaO (unhydrated lime) will be allowed in determining 

the total “active” lime content. 
 
Note 2:  In “solids content” of the slurry. 
 
Note 3:  The amount of total “active” lime content, as CaO, in the material retained on the No. 6 

sieve must not exceed 2.0 percent by weight of the original Type C lime. 
 
Type B, Commercial Lime Slurry or a slurry prepared at the job site from Type A Hydrated Lime 
or Type C Quicklime shall be furnished at a above the minimum “Dry Solids” content as 
approved by the Engineer and must be consistency that can be handled and uniformly applied 
without difficulty.  The slurry shall be free of liquids other that water and any materials of nature 
injurious or objectionable for the purpose intended. 
 
D-524.04 SAMPLING AND TESTING The sampling and testing of lime shall be as 
determined by Test Method Tex-600-J, “Lime Testing Procedure”. 
 
D-524.05 MEASUREMENT AND PAYMENT Lime will be measured and paid for in 
accordance with the governing specifications for the items of construction in which lime is used. 
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SECTION 520 

HOT MIX ASPHALTIC CONCRETE PAVEMENT-TYPE D 
 
D-520.01 DESCRIPTION:  This item shall consist of a base course, 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 mixture, when designed and 
tested in accordance with these specifications and methods outlined in Tex 204-F    shall have the 
following: 
 
                IN PLACE DENSITY, PERCENT            STABILITY, PERCENT 

MIN   MAX   OPTIMUM           Not less than 35 nor more 
       95        99         96             than 60 unless otherwise 

                                         shown on plans. 
 
The pavement shall be constructed on t he previously completed and approved subgrade, base, 
existing pavement, bituminous surface, or, in the case of a bridge, on the prepared floor slab, as 
herein specified and in accordance with the details shown on the plans. 
 
D-520.02 MATERIALS:  Materials used in Hot-Mix Asphaltic Concrete Pavement shall meet the 
requirements as set forth in TxDOT Item 340 “ Dense Graded Hot-Mix Asphalt” Specifications, 
2004 or latest edition. 
 
Prior to laying any asphalt, Contractor shall submit a Hot-Mix Asphaltic Concrete mix design (less 
than one year old) signed and sealed by a professional engineer licensed in Texas for approval.  
He/She shall also submit written assurance that material stockpiles are sufficient to produce a mix 
consistent with the design for the duration of the project.  If material source change occurs prior to 
completion, Contractor shall provide a revised mix design at no additional expense to Owner. 
 
The Contractor shall provide for quality control at the plant to ensure that paving material delivered 
to the site conforms to requirements of these specifications and the mix design unless otherwise 
specified by Engineer. 
 
D-520.03 CONSTRUCTION METHODS:  Construction methods used in Hot- Mix Asphaltic 
Concrete Pavement shall meet the requirements as set forth in TxDOT Item 340  “ Dense Graded 
Hot-Mix Asphalt” Specifications, 2004 or latest revision, with the following addition: 
 

1. Place the mixture when the roadway surface temperature is 60°F or higher unless 
otherwise approved. Place mixture only when weather conditions and moisture conditions 
of the roadway surface are suitable in the opinion of the engineer. 

2. Delivery temperature no to exceed 350°F 
3. Minimum placement temperature shall not be less than 260°F and depending on the Hot 

Mix Binder grade. 
4. Ensure pavement is fully compacted before allowing rollers to stand on the pavement. 
5. 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 of the mixture. 
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6. Allow the compacted pavement to cool to 160°F or lower before opening to traffic. 
 
 
D-520.04 EQUIPMENT:  Mixing plants that will not continuously produce a mixture meeting all of 
requirements of  TxDOT Item 340.4 Specifications, 2004, shall not be allowed. 
 
D-520.05 TESTING: The assigned Laboratory shall test a job site sample to compare with the 
approved  Hot-Mix design and also test for in-place air void determination as per TxDot Item 340.  
Reports of Core test, made by the assigned laboratory, to assure the required compacted lift thickness 
shall be provided prior to acceptance. 
 
D-520.06 MEASUREMENT:  The asphaltic mixture shall be measured by square yards of various 
types and thickness as actually used in the completed and accepted work in accordance with the plans 
and specifications for the project.  No separate measurement will be made for fluxing oil. 
 
D-520.07 PAYMENT:  The number of square yards of asphaltic mixture placed will be paid for at 
the contract unit price per square yard of various types and thickness. The unit price will be full 
compensation for surface preparation, hot mix material, placement, equipment, labor, tools and 
incidentals. 
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 SECTION 522 
 CUTTING AND REPLACING PAVEMENT 
 
 
D-522.01 DESCRIPTION:  This item shall govern for the cutting of pavements, the removal 
and bases and the replacement of bases and pavements, as herein specified and in conformity 
with the typical sections shown on the plans and to the lines established by the Engineer. 
 
D-522.02 MATERIALS:   
 
1. Prime Coat:  All prime coat shall conform to the provisions of Division D, Section 516, 

"Bituminous Prime Coat". 
 
2. Tack Coat:  All tack coat shall conform to the provisions of Division D, Section 

518,"Bituminous Tack Coat:  
 
3. Flexible Base Course:  All flexible base shall conform to the provisions of Division D, 

Section 510, "Flexible Base Course ". 
 
4. Hot-Mix Asphaltic Concrete Pavement:  All hot-mix asphaltic concrete pavement 

shall conform to the provision of Division D, Section 520, "Hot Mix Asphaltic Concrete 
Pavement - Type D". 

 
5. Excavation and Backfilling:  All excavation and backfilling shall conform to the 

provision of Division D, Section 102, "Excavation and Backfill for Utilities" Backfill under 
existing pavement. 

 
D-522.03 CONSTRUCTION METHODS:   
 
1. Cutting of Pavements: 
 

a. Concrete and asphaltic concrete pavements:  All concrete and asphaltic concrete 
pavements shall be cut with a concrete saw.  The depth of the cut shall be such that upon 
removal of concrete and/or asphaltic concrete the sides of the cut shall be straight and 
square.  Care shall be taken when cutting concrete pavement, not to cut transverse 
reinforcing steel. 

 
b. Base Material:  Base material shall be removed by normal trenching operations. 

 
2. Replacement of Bases: 
 

a. Base Material:  Base replacement shall be of the type shown on the plans and in the bid 
proposals.   

 
3. Replacement of Pavements:  Pavements shall be replaced with hot-mix asphaltic 

concrete  pavement or reinforced concrete pavement.  Replacement will be of the type 
shown on the plans and in the bid proposals. 
a.  Hot-mix asphalt pavement: Shall be furnished and placed in accordance with 

Division D, Section 520, "Hot-Mix Asphaltic Concrete Pavement.  Flexible base shall be 
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primed in accordance with the provisions of Division D, Section 516, "Bituminous Prime 
Coat", prior to the placement of hot-mix asphaltic concrete.  

 b. All concrete bases shall be tack coated with RC- 250 in accordance with the provisions 
of Division D, Section 518, "Bituminous Tack Coat", prior to the placement of hot-mix 
asphaltic concrete. 

c.   Replacement of  pavement, shall be with straight lines parallel and perpendicular to the 
      flow of traffic. Do not replace pavement areas with angled sides or irregular shapes. All 

replacements shall be full lane width see details 534-1 to 534-5 for special conditions. 
 
 

 
 
D-522.04 MEASUREMENT: This item will be measured by the square yard of finished 
pavement surface area repaired. No measurement will be made for areas outside the limits shown 
in the plans or other damaged because of Contractor negligence without written authorization by 
the engineer. 
 
D-52205 PAYMENT: The work performed and the materials furnished in accordance with this 
specification shall be paid for the unit price bid per square yard of the various pavement types 
and depths when specified. The price shall be considered full compensation  for saw cutting, 
removal, stockpiling, and/or disposal of existing pavement, base, and waste material and for all 
equipment, materials, labor, tools, and incidentals to reconstruct the pavement base, prime, tack 
and surface course shown in the plans. Curb replacement, where incidentally repaired will not be 
paid for directly but will be considered subsidiary to this item. 
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SECTION 526 
LIME TREATMENT FOR MATERIALS USED AS SUBGRADE 

(ROAD MIXED) 
 

D-526.01. DESCRIPTION This section shall govern for treating the new or existing subgrade, the 
existing pavement structure or a combination thereof to be used as subgrade by pulverizing, adding 
lime, mixing, and compacting the mixed material as specified in this section. 
 
D-526.02 MATERIALS   
(1) Lime.   The lime shall meet the requirements of Section 522 “Lime and Lime Slurry”, for the 
type of lime specified. 
 
The Contractor shall have the option of selecting from the types shown on the plans, the type of lime 
to be used.  The Engineer shall be notified in writing before changing the source or type. 
 
All lime slurries used in “Slurry Placing” shall be furnished at or above the minimum “Dry Solids” 
content as approved by the Engineer. 
 
(2) Water.   Water shall meet the material requirements of Item 204 “Sprinkling”. 
 
(3) Asphalt.   Asphalt shall conform to the requirements of Item 300 “ Asphalts, Oils and 
Emulsions”. 
 
D-526.03 EQUIPMENT 
(1) General.   The machinery, tools and equipment necessary for proper prosecution of the work on 
this section shall be on the project and approved by the Engineer prior to beginning this item. 
 
All machinery, tools and equipment used shall be maintained in a satisfactory working condition. 
 
(2) Lime Storage.   Both quicklime and hydrated lime in dry form shall be suitably stored in closed, 
weatherproof containers until immediately before use.  Storage bins, when used, shall be completely 
enclosed.  Hydrated lime in bags shall be store in weatherproof buildings with adequate protection 
from ground dampness.  Type C Quicklime, when permitted by the Engineer, shall be shipped only 
in bulk; bagged material will not be acceptable. 
 
(3) Lime Weight Verification.   When lime is furnished in trucks, the weight of lime shall be 
determined on certified scales or the contractor shall provide a set of standard platform truck scales 
at a location approved by the Engineer.  Scales shall conform to the requirements of Item 520, 
“Weighing and Measuring Equipment”. 
 
When Type A Hydrated Lime is furnished in bags, each bag shall bear the manufacturer’s certified 
weight.  Bags varying more than five (5) percent from that weight may be rejected and the average 
weight of bags in any shipment, as shown by weighing 10 bags taken at random, shall not be less 
than the manufacturer’s certified weight. 
 
(4) Slurry Equipment.  Type C Quicklime of Grade “DS” or “S”, when used to manufacture slurry 
on the project, or other location approved by the Engineer shall be slurried in agitated slurry tanks.  
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The slurrying of Type C Quicklime must be handled in such a way as not to generate any dust 
hazardous to job personnel or to the public or be potentially damaging to any adjacent property. 
 
The distributor truck used for slurry placing need not necessarily be equipped with an agitator; 
however, the slurry at the time of distribution must meet the consistency requirements specified.  The 
Contractor shall, if necessary, use appropriate equipment to achieve the consistency requirements 
under Section 44.4.(4)(b). 
 
For Type B Commercial Lime Slurry, the distributor truck shall be equipped with a sampling device 
in accordance with Test Method Tex-600-J, Part I. 
 
D- 526.04 CONSTRUCTION METHODS 
 
(1) General.   The completed course shall be uniformly treated, free from loose or segregated areas, 
of uniform density and moisture content, well bound for its full depth and shall have a smooth 
surface. 
 
(2) Preparation of Subgrade or Existing Base.  Prior to treating existing material, it shall be 
sharped to conform to the typical sections, as shown on the plans or as established by the Engineer.  
This work shall be done in accordance with the provisions of applicable bid items.  When shown on 
the plans, any existing asphaltic concrete pavement shall be removed and will be paid for in 
accordance with applicable bid items.   
 
Before pulverizing or scarifying an existing material, when shown on the plans and when directed by 
the Engineer, the Contractor shall proof roll the roadbed in accordance with Item 216, “Rolling 
(Proof)”.  Soft spots shall be corrected as directed by the Engineer. 
 
When the Contractor elects to use a cutting and pulverizing machine that will process the material to 
the plan depth, the Contractor will not be required to excavate to the secondary grade or windrow the 
material.  This method will be permitted only if a machine is provided which will insure that the 
material is cut uniformly to the proper depth and which has cutter that will plane the secondary grade 
to a uniform surface over the entire width of the cut.  The machine shall provide a visible indication 
of the depth of cut at all times. 
 
In lieu of using the cutting and pulverizing machine, the Contractor shall excavate and windrow the 
material to expose the secondary grade to the typical sections, lines and grades as shown on the plans 
or as established by the Engineer. 
 
(3) Pulverization.  The existing pavements or base material shall be pulverized or scarified so that 
100 percent shall pass the two (2) inch sieve. 
 
(4) Application.  The percentage by weight or pounds per square yard of lime to be added will be as 
shown on the plans and may be varied by the Engineer if conditions warrant. 
 
Lime shall be spread only on that area where the mixing operations can be completed during the 
same working day, except as required for quicklime in subarticle 44.4.(5). 
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Unless otherwise approved by the Engineer, the lime operation shall not be stated when the air 
temperature is above 35 F and rising.  The temperature will be taken in the shade and away from 
artificial heat.  Lime shall not be placed when weather conditions in the opinion of the Engineer are 
unsuitable. 
 

CAUTION: Use of quicklime can be dangerous.  U sers should be informed of the 
recommended precautions in handling, storage and use of quicklime. 

 
The application and mixing of lime with the material shall be accomplished by the methods herein 
described as “Dry Placing” or “Slurry Placing”.  Type A Hydrated Lime shall be applied by “Slurry 
Placing” unless otherwise shown on the plans or approved by the Engineer.  Type B Commercial 
Lime Slurry shall be applied by “Slurry Placing”.  Type C Quicklime shall be applied by “Slurry 
Placing” or “Dry Placing” as shown on the plans.  The method of applying Type C Quicklime may 
be changed if approved in writing by the Engineer.  W hen Type C Quicklime is used for dry 
placement, it shall be Grade “DS”.  When Type C Quicklime is used for slurry placement, it shall be 
either Grade “DS” or Grade “S”.  Grade “S” shall be used in slurry placement only. 
 

(a) Dry Placing.   The lime shall be distributed by a spreader approved by the Engineer or by 
bag distribution for Type A Hydrated Lime at the rate shown on the plans or as directed by 
the Engineer. 

 
The lime shall be distributed at a uniform rate and in such a manner as to reduce the 
scattering of lime by wind.  Lime shall not be applied when wind conditions, in the opinion 
of the Engineer, are such that blowing lime becomes objectionable to adjacent property 
owners or dangerous to traffic. 
 
A motor grader shall not be used to spread Type A Hydrated Lime but may be used to spread 
Type C Quicklime, Grade “DS”. 

 
The material shall be sprinkled as approved by the Engineer. 

 
(b) Slurry Placing.  When Type A Hydrated Lime is specified and slurry placement is to be 
used, Type A Hydrated Lime shall be mixed with water to form a slurry with a solids content 
approved by the Engineer. 

 
Type B Commercial Lime Slurry shall be delivered to the project in slurry form at or above 
minimum dry solids content approved by the Engineer.  The distribution of lime at the rate(s) 
shown on the plans or approved by the Engineer shall be attained by successive passes over a 
measured section of roadway until proper lime content has been secured. 

 
When Type C Quicklime is applied as a slurry, the amount of dry quicklime shall be 80 
percent of the amount shown on the plans.  The slurry shall contain at least the minimum dry 
solids content approved by the Engineer.  The residue from the slurrying procedure shall be 
spread uniformly over the length of the roadway currently being processed unless otherwise 
approved by the Engineer.  This residue is primarily inert material with little stabilizing 
value, but may contain a small amount of quicklime particles that slake slowly.  A 
concentration of these particles could cause the compacted stabilized material to swell during 
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slaking. 
 

 
Slurry Consistency Requirements: 
Slurry shall be of such consistency that it can be applied uniformly without difficulty. 

 
When the distributor truck is not equipped with an agitator, the contractor shall have a 
standby pump available on the project for agitating the lime and water as required by the 
Engineer in case of undue delays in dispersing the slurry. 

 
(5) Mixing.   The mixing procedure shall be the same for “Dry Placing” or “Slurry Placing” as herein 
described. 
 
During the interval between application and mixing, hydrated lime that has been exposed to the open 
air for a period of six (6) hours or more or to excessive loss due to washing or blowing will not be 
accepted for payment. 
 
The material and lime shall be thoroughly mixed by equipment approved by the Engineer.  The 
material and lime shall be brought to the proper moisture content and may be left to cure one (1) to 
four (4) days as approved by the Engineer or the mixing continued until a homogeneous friable 
mixture of material and lime is obtained. 
 
In addition to the above, when Type C Quicklime, Grade “DS”, is used under “Dry Placing”, the 
material and lime shall be mixed as thoroughly as possible at the time of lime application.  Sufficient 
moisture shall be added during the mixing to hydrate the quicklime.  A fter mixing, and prior 
compaction, the mixture of material, quicklime and water shall be moist cured for two (2) to seven 
(7) days, as approved by the Engineer.  After curing, mixing shall continue until the pulverization 
requirements are met. 
 
When shown on the plans or approved by the Engineer, the pulverization requirement may be waived 
when the material contains a substantial quantity of aggregate. 
 
Following mixing, a sample of the material at roadway moisture will be obtained for pulverization 
testing.  All nonslaking aggregates retained on the ¾-inch sieve will be removed from the sample.  
The remainder of the material shall meet the following pulverization requirement when tested by 
Test Method Tex-101-E, Part III: 
 

Percent 
Minimum passing 1¾″ sieve        100 
Minimum passing ¾″ sieve          85 

 
(6) Compaction Methods.  Prior to compaction, the material shall be aerated or sprinkled as 
necessary to provide the optimum moisture.  Compaction of the mixture shall immediately after the 
pulverization requirement is met. 
Compaction shall continue until the entire depth of the mixture is uniformly compacted by “Ordinary 
Compaction” or “Density Control” as shown on the plans.  Throughout this entire operation the 
shape of the course shall be maintained by blading, and the surface upon completion shall be smooth 
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and in conformity with the typical sections, lines and grades as shown on the plans or as established 
by the Engineer. 
 
When shown on the plans or approved by the Engineer, multiple lifts will be permitted. 
 

(a) Ordinary Compaction.   W hen “Ordinary Compaction” is shown on t he plans the          
following provisions shall apply: 

 
The material shall be sprinkled and rolled as directed by the Engineer.  All irregularities, 
depressions or weak spots which develop shall be corrected immediately by scarifying the 
areas affected, adding or removing material as required, reshaping and recompacting by 
sprinkling and rolling. 

 
Should the material lose the required stability, compaction or finish before the next course is 
place or the project is accepted, it shall be reworked in accordance with Subarticle 44.4.(7). 
However, compaction shall be in accordance with “Ordinary Compaction”. 

 
(b) Density Control.  When “Density Control” is shown on the plans the following provisions 
shall apply: 

 
Unless otherwise shown on t he plans, each course shall be sprinkled as required and 
compacted to the extent necessary to provide not less that 95 percent of the optimum density 
as determined by Test Method Tex-121-E, Part II.  Roadway density testing will be as 
outlined in Test Method Tex-115-E. 

 
When the material fails to meet the density requirements, or should the material lose the 
required stability, density or finish before the next course is place, or the project is accepted, 
it shall be reworked in accordance with Subarticle 36.4.(7). 

 
(7) Reworking a S ection.   When a section is reworked within 72 hour s after completion of 
compaction, the Contractor shall rework the section to provide the required compaction.  When a 
section is reworked more than 72 hours after completion of compaction, the Contractor shall add 25 
percent of the specified rate of lime. Reworking shall include loosening, road mixing as approved by 
Engineer, compacting, and finishing.  When a section is reworked, a new optimum density will be 
determined from the reworked material in accordance with Test Method Tex-121-E, Part II. 
 
(8) Finishing and Curing.   After the final layer or course of the lime treated material has been 
compacted, it shall be brought to the required lines and grades in accordance with the typical 
sections. 
 
The completed section shall then be finished by enrolling with a pneumatic tire or other suitable 
roller as approved by the Engineer.  The completed section shall be moist cured and prevented from 
drying by addition of an asphalt material at the rate of 0.05 to 0.20 gallons per square yard as 
determined by the Engineer.  This material shall be the type shown on the plans.  Curing shall 
continue for seven (7) days before further courses are added or traffic is permitted, unless otherwise 
approved by the Engineer. 
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However, the lime treated material may be covered by other courses, the day following finishing, 
when approved by the Engineer.  When the plans provide for the treated material to be covered by 
other courses of material, the next course shall be applied within 14 c alendar days after final 
compaction is completed, unless otherwise approved by the Engineer. 
 
D-526.05. TOLERANCES    
Tolerances shall conform to the following: 
 
(1) Density Tolerances.  The Engineer may accept the work providing not more than one (1) out of 
the most recent five (5) density tests performed is below the specified density, provided the failing 
test is no more than three (3.0) pounds per cubic foot below the specified density. 
 
(2) Grade Tolerances.   Finished grade tolerances shall be in accordance with Subarticle 132.3.(2). 
 
D-526.06. MEASUREMENT 
This item will be measured as follows: 
 
(1) Lime. 
(a) Type A.  
 
i. Hydrated Lime (Dry). When Type A Hydrated Lime is used under “Dry Placing”, the 

quantity of lime will be measured by the ton of 2000 pounds, dry weight. 
 
ii. Hydrated Lime (Slurry). When Type A Hydrated Lime is used under “Slurry Placing”, the 

quantity of lime will be measured by the ton of 2000 pounds, dry weight of the hydrate lime 
used to prepare the lime slurry at the job site. 

 
(b) Type B. 
 
Commercial Lime Slurry. When Type B Commercial Lime Slurry is used, the quantity of lime will 
be calculated from the minimum percent “Dry Solids Content” of the slurry previously agreed upon 
for the project by the Contractor and the Engineer.  This figure will be multiplied by the weight of 
the slurry in tons delivered, which must be at or above the required minimum “Dry Solids Content”. 
 
(c) Type C. 
 
i. Quicklime (Dry).  When Type C Quicklime is used under “Dry Placing”, the quantity of lime 

will be measured by the ton of 2000 pounds, dry weight of the quicklime actually delivered 
on the road. 

 
ii. Quicklime (Slurry).  When Type C Quicklime is used under “Slurry Placing”, the quantity 

will be measured by the ton of 2000 pounds, dry weight of quicklime used to prepare the 
hydrated lime slurry.  The measured tonnage of Type C Quicklime will be multiplied by a 
conversion factor of 1.28 to give the quantity of equivalent hydrated lime which will be the 
basis of payment. 

 
(2) Lime Treatment.  Lime treatment will be measured by the square yard of the depth specified to 



Lime Treatment for Materials Used as Subgrarde (Road Mixed) Page 7 of 7 
 

  
Division D - Technical Provisions 

the lines and grades shown on the typical sections. 
 
D-526.07 PAYMENT 
The work performed and materials furnished in accordance with this Item and measured as provided 
under “Measurement” will be paid for as follows: 
 
(1) Lime. Lime will be paid for at the unit price bid for “Lime” of one of the following specified 
types, which price will be full compensation for furnishing all lime. 
 

(a) Type A (Dry) 
(b) Type A (Slurry) 
(c) Type B 
(d) Type C (Dry) 
(e) Type C (Slurry) 

 
Lime for reworking a section in accordance with subarticle 44.4.(7) will not be paid for directly but 
will be subsidiary to this Item. 
 
(2) Lime Treatment.  “Lime Treated Subgrade (Ordinary Compaction)” or “Lime Treated Subgrade 
(Density Control)” of the depth specified will be paid for at the unit price bid per square yard.  This 
price shall be full compensation for shaping existing material, loosening, mixing, pulverizing, 
spreading, drying, applying lime, water content of the slurry, compacting, curing including curing 
materials, shaping and maintaining, processing, hauling, reworking if required, preparing secondary 
subgrade, and for all mixing water, tools, equipment, labor, and incidentals necessary to complete the 
work. 
 
When proof rolling is shown on t he plans and directed by the Engineer, it will be paid for in 
accordance with Item 216 “Rolling (Proof)”. 
 
When “Ordinary Compaction” is shown on the plans, all sprinkling and rolling, except proof rolling, 
will not be paid for directly but will be considered subsidiary to this Item, unless otherwise shown on 
the plans. 
 
When “Density Control” is shown on the plans, all sprinkling and rolling, except proof rolling, will 
not be paid for directly but will be considered subsidiary to this Item. 
 
When subgrade is constructed under this project, correction of soft spots will be at the Contractor’s 
expense.  When subgrade is not constructed under this project, correction of soft spot will be in 
accordance with Article 9.3. 
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SECTION 528 
ASPHALT WEDGE MILLING 

 
D- 528.01 DESCRIPTION: The item shall consist of milling the existing pavement from the lip of 
gutter to the depth of 1” and transition it to match the existing pavement at a width of 3’ to 5’ as 
instructed by the Engineer or as shown in the plans.   
 
 
The existing pavement to be milled will either be asphalt, concrete or brick pavement.  The removal 
and disposal of the milled materials shall be as directed by the Engineer.  The milled surface shall 
provide a smooth surface free from gouges, ridges, oil film, and other imperfections of workmanship, 
and shall have uniform textured appearance.  In all situations where the existing HMAC surface 
contacts the curb face the wedge milling shall include the removal of the existing asphalt covering 
the gutter up to and along the face of curb.  The wedge milling operations shall be performed in a 
continuous manner along both sides of the street.  Contractor is required to begin the overlay, within 
five (5) working days from the date of the wedge milling completion of any one street, on that street. 
 Should the contractor fail to meet this condition, the wedge milling will be shut down and each day 
that exceed five (5) days that the overlay has not started will be considered a separate working day 
and charged as such irrespective of any other work that the contractor is performing on the project.  
The overlay, once begun, on a street, shall continue uninterrupted until complete.  Penalties will 
cease when these operations are no more than five (5) working days apart, the engineer will enforce 
these conditions. 
 
D- 528.02 PRODUCTS: 
 
Equipment: The equipment for removing the pavement surface shall be a power operated milling 
machine or other equal or better mechanical means capable of removing in either one pass or two 
passes, the necessary pavement thickness in a five-foot minimum width.  The equipment shall be 
self-propelled with sufficient power, traction and stability to maintain accurate depth of cut and 
slope.  The machine shall be equipped with an integral lading and reclaiming means to immediately 
remove material being cut from the surface of the roadway and discharge the cuttings into a truck, all 
in one operation. Adequate back up equipment (mechanical street sweepers, loaders, water truck, 
etc.)  and personnel will also be provided to keep flying dust to a minimum and to insure that all 
cuttings are removed from street surface daily. The machine shall be equipped with means to control 
dust created by the cutting action and shall have a manual system providing for uniformly varying the 
depth of cut while the machine is in motion thereby making it possible to cut flush to all inlets, 
manholes, or other obstruction within the paved area.  The speed of the machine shall be variable in 
order to leave the desired grid pattern specified under Surface Texture. 
 
D- 528.03 CONSTRUCTION: The existing pavement to be milled will either be asphalt, or 
concrete pavement.  The removal and disposal of the milled materials shall be as directed by the 
Engineer.  The milled surface shall provide a smooth surface free from gouges, ridges, oil film, and 
other imperfections of workmanship, and shall have uniform textured appearance.  In all situations 
where the existing HMAC surface contacts the curb face the wedge milling shall include the removal 
of the existing asphalt covering the gutter up to and along the face of curb.  The wedge milling 
operations for this project will be performed in a continuous manner along both sides of the street.  
Stockpiling of salvaged material will not be permitted on the project site unless designated by the 
Engineer.  Contractor is required to begin the overlay, within five (5) working days from the date of 
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the wedge milling completion of any one street, on that street.  Should the contractor fail to meet this 
condition, the wedge milling will be shut down and each day that exceed five (5) days that the 
overlay has not started will be considered a separate working day and charged as such irrespective of 
any other work that the contractor is performing on the project.  The overlay, once begun, on a street, 
shall continue uninterrupted until complete.  Penalties will cease when these operations are no more 
than five (5) working days apart, the engineer will enforce these conditions. 
 
 
D- 528.04 MEASUREMENT: This item will be measured by the square yard.  
 
D- 528.05 PAVEMENT: This item will be paid by the unit price bid per square yard of the various 
depths shown. The price will be full payment for furnishing all milling equipment, materials, labor 
and disposal of all surplus materials to the site indicated by the engineer. 
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SECTION 530 

AGGREGATES FOR SURFACE TREATMENTS 
 
D - 530.01 GENERAL.  This item shall govern for aggregates and precoated aggregates used in the 
construction of surface treatments.  Item 302 of  TxDOT 2004 Standard Specifications shall be 
applicable and references made to Item 302 shall pertain to TxDOT standard specifications. 
 
Article  302.2 Grade is supplemented by the following: 

Percent by   
 Weight - Mass 

Grade 3 Modified                Retained on ¾" sieve…………………………………….0 
Retained on 5/

8" sieve………………………………0 -    2 
Retained on ½" sieve……………………………..20 -   40 
Retained on 3/

8" sieve ...................... …………..     80 - 100 
Retained on No.  8 sieve ........................................  98- 100 

 
Grade 4 Modified                Retained on ¾" sieve......................................................... 0 

Retained on ½" sieve……………………………….0 –   5  
Retained on 3/

8" sieve……………………………...20–  
40 

Retained on No. 4 sieve ......................................... 95 - 100 
Retained on No. 8 sieve .......................................  98 – 100  

 
D - 530.02. AGGREGATE FOR SURFACE TREATMENTS, GRADE 3 & 4, PRE-COATED, 
TYPE PE:   Materials shall be in accordance with Item 302, Type PE of the Texas Department of 
Transportation 2004 Standard Specifications, or as outlined in the Supplemental Terms and 
Conditions.  Aggregates used for surface treatments may also be evaluated in accordance with the 
"The Field Manual on Design and Construction of Seal Coats" published by the U.S. Department of 
Transportation. 
 
Weights will be converted to volume by methods in the Design Manual in order to determine the 
most economical and advantageous volume to area ratio (CY:SY).  Aggregates must meet the 
following perimeters: 
 

1. Los Angeles Abrasion - Test Method Tex 410-A ( Not to exceed 35%) 
 
2. The aggregate will be subjected to 5 cycles of the Soundness Test in accordance with Test 

Method Tex 411- A.  The loss shall not be greater than 25 when magnesium sulfate is 
used.  If the material is a blend then the tests will apply to each individual component 
making up the whole compound. 

 
3. The polish value of the aggregate shall be tested for in accordance with Standard Test 

Method Tex 438-A and the following values, established by Texas Department of 
Transportation, Highway Design Division Operations and Procedures Manual 1 -81, as 
modified, will be used:    
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ADT of Highway   Minimum Required Value 
0 - 5,000      30 
5,000 - and above    32 
 

The City retains the option of accepting aggregates with polish value which do not meet 
the above rated values if such aggregates meet the requirements of the  " polish value 
exception program" as established by the Texas Department of Transportation. 

 
1. The flakiness index for the aggregate, as determined by Test Method Tex 224 - F shall not 

exceed 17. 
 

4. In addition to meeting all standards as prescribed above, the material shall be compatible 
with HFRS - 2P emulsion. 

 
2. Gradation values for grades 3 modified and grade 4 modified aggregates shall be as set 

forth in TxDOT Item 302.2 when tested by Test Method Tex -200-F, Part I. 
 
 

D - 530.03 MEASUREMENT AND PAYMENT: The work performed, materials furnished 
equipment, tools and incidentals will nor be measured or paid for directly but is subsidiary to or is 
included under “payment” in other pertinent items. 
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 SECTION 532 
  POTHOLE REPAIR 
 
 
D-532.01 DESCRIPTION:  This Item shall govern for the repair of potholes, spalled areas, 
depressions, and raveled of damaged pavement in roadway surfaces. 
 
Full-depth patches: are necessary where the entire depth of pavement is distressed. Often times, the 
underlying base, subbase or subgrade material is the distressed root cause and will also need to be 
repaired.  

Repair will include setting up work area for safety, marking area to be repaired, cutting and squaring-
off the repair area, cleaning and removal of debris by use of broom and compressed air. Compaction 
of sub-grade, base, use of “Tacking” in repair area, supply of asphalt paving material (Bituminous 
hot mix”), spreading and compaction of repair area, edge sealing and cleanup.  

Partial depth patches: are used for pavement distresses like raveling, rutting, delamination and 
cracking where the depth of crack does not extend through the entire pavement depth. 

Repair will include the removal all water and debris from the pothole, square up the pothole sides so 
they are vertical on all sides, cleaning and removal of debris  The asphaltic material should mound in 
the center and taper down to the edges so that it meets flush with the surrounding pavement edges 
compact the patching material starting in the center and working out toward the edges.  Compaction 
can be accomplished using a vibratory plate compactor or a single-drum vibratory roller.  Check the 
compacted patching material for a slight crown.  This is done so that subsequent traffic loading will 
compact it down to the surrounding pavement height.  

D-532.02 MATERIALS:  The Contractor shall furnish all materials unless otherwise shown on the 
plans or approved by the City Engineer. The Contractor shall use materials that meet the 
requirements of the following Standard Specifications and Material Specifications items unless 
otherwise approved by the City Engineer.  

1. Prime Coat:  All prime coat shall conform to the provisions of Division D, Section 516, 
"Bituminous Prime Coat". 

2. Tack Coat:  All tack coat shall conform to the provisions of Division D, Section 
518,"Bituminous Tack Coat:  

3. Flexible Base Course:  All flexible base shall conform to the provisions of Division D, 
Section 510, "Flexible Base Course". 

4. Hot-Mix Asphaltic Concrete Pavement:  All hot-mix asphaltic concrete pavement shall 
conform to the provision of Division D, Section 520, Hot Mix Asphaltic Concrete Pavement  

5. Excavation and Backfilling:  All excavation and backfilling shall conform to the 
provision of  Division D, Section 302, "Excavation and Backfill for Utilities" Backfill under 
existing pavement. 
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D-532.03 CONSTRUCTION METHODS:  

1. Traffic control: Traffic controls during all pothole repairs shall include but not limited to 
traffic control devices and other barriers, cones and flag people in each direction of traffic 
flow, as in accordance with the latest edition of the Texas Manual on U niform Traffic 
Control Devices (TMUTCD). 

2. Mark Patch Boundaries: Washable paint shall be used to mark the perimeter of the 
repair.  

3. Cutting Pavements: All concrete and asphaltic concrete pavements shall be cut with a 
concrete saw.  The depth of the cut shall be such that upon removal of concrete and/or 
asphaltic concrete the sides of the cut shall be straight and square.  Care shall be taken when 
cutting concrete pavement, not to cut transverse reinforcing steel. 

4. Replacement of Bases: Base replacement shall be of the type shown on the plans and in 
the bid proposals in accordance with the provisions of Division D, Section 510 "Flexible 
Base". Flexible base shall be primed in accordance with the provisions of Division D, Section 
516, "Bituminous Prime Coat", prior to the placement of hot-mix asphaltic concrete.   

5. Replacement of Wearing Surface:  Wearing surface shall be replaced with hot-mix 
asphaltic concrete pavement.  Replacement will be of the type shown on the plans and in the 
bid proposals. 

 
When hot-mix asphalt concrete is shown on the plans as replacement of pavement is shall be 
furnished and placed in accordance with Division D, Section 520, "Hot-Mix Asphaltic Concrete 
Pavement. 
All concrete bases shall be tack coated with RC-250 in accordance with the provisions of Division D, 
Section 518, "Bituminous Tack Coat", prior to the placement of hot-mix asphaltic concrete. 
 
D-532.04 MEASUREMENT: This item will be measured by the square yard of finished pavement 
surface area repaired. No measurement will be made for areas outside the limits shown in the plans or 
other damaged because of Contractor negligence without written authorization by the engineer. 
 
 
D-532.04 PAYMENT: The work performed and the materials furnished in accordance with this 
specification shall be paid for the unit price bid per square yard of the various pavement types and 
depths when specified. The price shall be considered full compensation for saw cutting, removal, 
stockpiling, and/or disposal of existing pavement, base, and waste material and for all equipment, 
materials, labor, tools, and incidentals to reconstruct the pavement base, prime, tack and surface 
course shown in the plans. 
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 SECTION 534 

UTILITY CUT PAVEMENT REPAIR 
 
 
 
D-534.01 DESCRIPTION: This section covers pavement removal and replacement for all 
incursions into the pavement caused by utility main, connections and service repairs. Pavement 
maintenance activities that cause incursions, such as pothole repair, joint repair, or delamination 
repair, are not covered by this section. 
 
D-534.02 GENERAL: 
 

1. PERMITS: Contractor shall obtain a right of way use permit for the work from City of 
Laredo. 

2. SALVAGE AND DISPOSAL: Excavated material shall be lawfully disposed of off site. 
Contractor shall make all arrangements necessary for disposal of materials. 

3. DAMAGES: All damage caused directly or indirectly to the street or subsurface outside 
the pavement cut area shall be regarded as a part of the street cut. This includes any holes 
drilled into the pavement and not properly plugged, or gouges caused by equipment. 
These areas, as established by the City representative, shall be included in the total area 
repaired. All damaged survey markers, benchmarks, or traffic devices within the 
excavation shall be replaced. 

 
 

 D-534.03 RELATED WORK: Refer to the following sections for the indicated related work. 
 
Section 520 Hot mix Asphaltic concrete  
Section 504 Concrete 
Section 506  Curb and Gutter 
Section 510 Flexible base 
Section 410 Reinforcing Steel  
Section 528 Asphalt Wedge Milling 
Section 102 Excavation and Backfill for Utilities 
Section 712 Traffic Control and Regulation 
 
 
D-534.04 CONSTRUCTION METHODS   
 
PATCH LAYOUT: Size and orientation of patch is dependent on size of the excavation, the age 
and type of pavement, and the classification of the road. Refer to detail drawings for limitation on 
patch layout. Areas with widths of 24 inches or less between the edge of the curb and gutter and 
the repair surface will also be removed. 
 
PATCH EXTENSION AND MERGING: Patches near the edge of pavement or near a joint in the 
pavement will be extended. Patches in recently placed or overlaid asphalt shall include an 
extended surface course mill and overlay. Adjacent patches shall be merged when sufficiently 
close. Refer to detail drawings for additional extension and merging requirements. 
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PAVEMENT REMOVAL: Pavement shall be cut wider than the excavation to provide a shoulder 
of undisturbed earth under the edges of the patch. Refer to detail drawings for overcut 
requirements. Pavement cut shall produce a full depth vertical face in sound pavement. If 
pavement is asphalt over concrete or brick, the asphalt cut shall be stepped back from the cut in 
the rigid base prior to patching. Where a portion of a pavement, curb, walk, or wall is to be left in 
place, the portion removed shall stop at an existing joint or a sawn joint. Joints shall be sawn or 
sliced full depth along a straight line and with a perpendicular face. No method of cutting, 
breaking or excavation that would vibrate or dislocate remaining pavement shall be used. If patch 
edges are damaged, they shall be re-cut into sound pavement. 

 
 
 
PATCHES IN ASPHALT PAVEMENT: The asphalt patch area for street excavations that fall 
within the wheel path of the vehicular travel lane shall be increased in size to the center of the 
lane or adjacent lane. In no circumstance will the edge of a patch area be allowed to fall within 
the wheel path. The depth of asphalt patches in asphalt streets shall typically be the depth of the 
existing asphalt surface plus one inch or as specified by the Engineer. Flexible Base shall extend 
to bottom of existing pavement or a minimum of 12 inches whichever is thicker. On asphalt 
surface pavement with concrete base, a 2 inches of asphalt surface course shall be placed over the 
cured concrete.   
 
 
PATCHES IN CONCRETE PAVEMENT: Patches shall be tied or dowelled into existing 
concrete on all sides. When repairing concrete, removal perimeter shall be saw cut and 
replacement concrete shall be doweled into the old concrete as directed by the City of Laredo. 
See section D-534.03 for material specs for concrete requirements ties and dowels. 
  
The concrete pavement shall be replaced with 4,000 psi concrete to match the finish and 
thickness of the existing pavement, but not less than 8 inches thick. All concrete construction 
shall be protected from vehicular traffic, including contractor vehicles, until the concrete has 
achieved eighty (80) percent of its ultimate strength. Concrete shall be coated and sealed with a 
uniform application of membrane curing compound applied in accordance with manufacturer's 
recommendations. 
 
The use of quick curing concrete (3000 psi strength within 48 hours) shall be used on all 
arterial and collector streets when repair areas are less than 500 square feet or when temperatures 
are below 40° F. Quick curing concrete repairs may be opened to traffic within two (2) days or 
when the concrete has achieved eighty (80) percent of its ultimate strength. 
 
Where existing cracks or damage is adjacent to the area being repaired, the repair area 
shall include the cracked or damaged concrete. Patch shall be covered with a plate as per Section 
808 until concrete reaches 3/4 of its design strength or seven days, whichever is shorter. Concrete 
base shall be placed flush with existing pavement surface and finished to match existing surface. 
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D-534.05 MEASUREMENT AND PAYMENT: Measurement an payment  shall be as 
per Division D Section 522. 
 
 
 
D-534.06  STANDARD DETAILS RELATED TO THE WORK OF THIS SECTION: 
 
 
534 - 1   ASPHALT PAVEMENT PATCH  
534 - 2   CONCRETE PAVEMENT PATCH 
534 - 3   UTILITY CUT REPAIR - MERGING 
534 - 4   UTILITY CUT REPAIR - MERGING  
534 - 5   UTILITY CUT REPAIR - MERGING 
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SECTION 536 

PARKING LOTS  
 
D - 536.01 DESCRIPTION: This item shall govern for the different type of materials and 
wearing surfaces used in the construction of parking lots for commercial, office, business, 
industrial, institutional, multi- family and other uses.  
 
D - 536.02 GENERAL:   
 
(a) These standards differentiate the construction requirements between materials systems allowed in 

parking space areas and interior drives and loading areas. While all the following methods are 
permitted within the defined parking space area, some are restricted from use in the interior drive 
and loading areas. This is due to the higher load frequencies and vehicle turns within the interior 
drive areas.  

(b) The American Disabilities Act (ADA) must be considered when utilizing these standards. 
Certain surface materials (particularly aggregate, concrete grid and geotextile) can not be used in 
designated handicapped parking spaces or along accessible routes as defined by the ADA.  

(c) Aggregate, concrete grid and geotextile can not be use in designated fire lanes or emergency 
vehicle rout. 

 
D - 536.03 MATERIALS:   Materials shall be in accordance with: 
 

Asphalt Section 520 
Flexible Base Section 510 
Concrete Section 504 
Concrete Pavers ASTM C936 and the Interlocking Concrete Paver Institute (ICPI) 
Geotextile or Geogrid 
Aggregate  
Chip Seal  

 
D - 536.04 CONSTRUCTION:  

 
1. Hot Mix Asphalt: 
 

a. Sub-grade: In-situ material or fill material approved by the Engineering Department as 
necessary. Fine graded and compacted to a density not less than 95% of maximum dry 
density per Tex-113E or Tex-114E 

b. Base Course: Minimum 8” graded aggregate base per Standard Technical Specification 
Manual Division D Section 510 or as per plans.  
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c. Surface: Hot Mix Asphalt Pavement per Standard Technical Specification Manual 
Division D Section 520. Consisting of a minimum of two inches (2”) of either type “C” 
or “D”.  

d. On Industrial parking lots a reinforced concrete running board three feet (3’) wide and 
twelve inches (12”) of thickness will be required to rest the landing legs of the trailers. 

e. Maintenance: The property owner is responsible for properly maintaining the pavement 
surface. The surface must be kept free of weeds and other vegetation. The surface grade 
shall be maintained as installed, ruts and potholes must be repaired immediately.  

2. Portland Cement Concrete: 
 

a. Sub-grade: In-situ material or fill material. Fine graded and compacted to a density not 
less than 95% of maximum dry density per Tex 113E or Tex-114E 

b.  Base Course:  Not required, however a 4” graded aggregate base is recommended. 

c. Surface: 3600 psi Portland cement concrete pavement. Minimum between four (4”) and 
eight inches (8”) thick reinforced with minimum # 3 or # 4 rebar @ 24 o.c.  as per Land 
Development Chapter 24.78 and Standard Technical Specification Manual Division D 
Section 504. Colored and/or imprinted concrete is acceptable.  

d. Maintenance: The property owner is responsible for properly maintaining the pavement 
surface. The surface must be kept free of weeds and other vegetation. The surface grade 
shall be maintained as installed. Ruts and potholes must be repaired immediately.   

3. Concrete Unit Pavers – Standard: 
 

a. Sub-grade: In-situ material or fill material approved by the Engineering Department. Fine 
graded and compacted to a density not less than 95% of maximum dry density per Tex 
113E. or Tex-114E 

b. Base Course: Minimum eight inch (8”) graded aggregate base as per Standard Technical 
Specification Manual Division D Section 510.  

c. Surface: Interlocking Concrete Unit Payers (ASTM C936). Minimum thickness 2-3/8” 
over a 1” thick sand bed. Install per Interlocking Concrete Paver Institute (ICPI) 
standards. Edge entire perimeter with edge restraint system approved by ICPI. 

d. Maintenance: The property owner is responsible for properly maintaining the pavement 
surface and edge restraints per the paver’s manufacturer’s recommendations. The surface 
must be kept free of weeds and other vegetation. The surface grade shall be maintained as 
installed. Ruts and potholes must be repaired immediately.  
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4. Concrete Unit Pavers – Permeable: 
 

a. Sub-grade: In-situ material or fill material approved by the Engineering Department. 
Sub-grade soil must have a minimum infiltration rate of one half inch (1/2”) per hour as 
determined by a standard percolation test with a plasticity index of zero. Fine graded and 
moderately compacted such that the permeability of the soil is not negatively impacted 
but soil is able to support the expected vehicular load surcharge. Lack of well draining 
soil may prevent the use of this method. 

b. Base Course:  

i. Option 1:  With piped under drain system: 4” thick graded aggregate base 
course per Standard Technical Specification Manual Division D Section 510. 

ii. Option 2: Open graded base: 6” thick (8” preferred) # 57 stone per Standard 
Technical Specification Manual Division D Section 504. Install a layer of 
filter fabric between the base course and the bedding material.  

iii. Where permeable pavers adjoin an asphalt surface, the pavers shall be 
bordered by a flush concrete curb. It is recommended that the base course 
beneath the asphalt surface within 4’ of the curb be graded stabilized 
aggregate base to a depth of not less than 6” in order to avoid future settlement 
of the asphalt pavement adjacent to the border Curb.  

c. Surface: Interlocking Concrete Unit Paver system (ASTM C936) with void area per 
square foot of between twelve and twenty percent (12%-20%). Minimum paver thickness 
of 2-3/8” over a minimum 1” # 8 a ggregate bedding layer per Standard Technical 
Specification Manual Division D Section 504. Fill void material with poorly graded 
aggregate as recommended by the paver’s manufacturer. Install per Interlocking Concrete 
Paver Institute (ICPI) standards. Edge entire perimeter with edge restraint system 
approved by ICPI.  

d. Maintenance: The property owner is responsible for properly maintaining the pavement 
surface and edge restraints per the paver’s manufacturer’s recommendations. The surface 
must be kept free of weeds and other vegetation. The surface grade shall be maintained as 
installed. Ruts and potholes must be repaired immediately. All stone must be contained 
within the parking/driveway area.  

5. Concrete Grid Pavers – Parking Areas Only: 
 

a. Subgrade: In-situ material or fill material approved by the engineer. Sub-grade soil must 
have a minimum infiltration rate of one half inch (1/2”) per hour as determined by a 
standard percolation test with a plasticity index of zero. Fine graded and moderately 
compacted such that the permeability of the soil is not negatively impacted but soil is 
able to support the expected vehicular load surcharge.  
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b.  Base Course:  

i. Option 1: With piped under drain system: 4” thick graded aggregate base 
course per Standard Technical Specification Manual Division D Section 510. 

ii. Option 2: Open graded base: 6” thick (8” preferred) # 57 stone per Standard 
Technical Specification Manual Division D Section 504. Install a layer of 
filter fabric between the base course and the bedding material.  

iii. Where permeable pavers adjoin an asphalt surface, the pavers shall be 
bordered by a flush concrete curb. It is recommended that the base course 
beneath the asphalt surface within 4’ of the curb be graded stabilized 
aggregate base to a depth of not less than 6” in order to avoid future settlement 
of the asphalt pavement adjacent to the border curb.  

c. Surface Course: Concrete Grid Pavers per National Concrete Masonry Association 
(NCMA) A-I 5-82. Void area per square foot between twenty and fifty percent (20%-
50%). One inch (1”) thick #8 aggregate bed per Standard Technical Specification Manual 
Division D Section 504 (voids filled with stone) or a 1” sand bed (voids filled with 
topsoil and vegetation). Install per grid manufacturer’s recommendations.  

d. Maintenance: The property owner is responsible for properly maintaining the pavement 
surface and edge restraints per the paver’s manufacturer’s recommendations. The surface 
grade shall be maintained as installed. Ruts and potholes must be repaired immediately. 
All stone must be contained within the parking/driveway area and immediately removed 
from the sidewalk or public street areas. All vegetation must be properly maintained and 
cut to a height not exceeding nine inches.  

6. Geotextile Grid System –Parking Areas Only: 
 

a. Subgrade: In-situ material or fill material approved by the Engineering Department. Sub-
grade soil must have a minimum infiltration rate of one half inch (1/2”) per hour as 
determined by a standard percolation test with a plasticity index of zero. Fine graded and 
moderately compacted such that the permeability of the soil is not negatively impacted 
but soil is able to support the expected vehicular load surcharge. 

b. Base Course: 4” thick graded aggregate base course as per Standard Technical 
Specification Manual Division D Section 510.  

c. Surface Course: Geotextile or plastic grid type system with voids filled with either stone 
or vegetation. Minimum load rating of 40.000 pounds gross vehicle weight. Submit 
system specifications, manufacturer literature and sample to City Engineer for approval. 
Install per manufacturers recommendations.  

d. Maintenance: The property owner is responsible for properly maintaining the pavement 
surface per the geotextile manufacturer recommendations. All stone must be contained 
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within the parking driveway area and immediately removed from the sidewalk or public 
Street areas. The surface grade shall be maintained as installed. Ruts and potholes must 
be repaired immediately. All vegetation must be properly maintained and cut to a height 
not exceeding six inches. 

7. Aggregate Surface – On Temporary spill-over Parking Areas Only: 
 

a. Subgrade: In-situ material or fill material. Sub-grade soil must have a minimum 
infiltration rate of one half inch (1/2”) per hour as determined by a standard percolation 
test with a plasticity index of zero. Fine graded and moderately compacted such that the 
permeability of the soil is not negatively impacted but soil is able to support the expected 
vehicular load surcharge. 

b. Base Course: 4” graded aggregate base as per Standard Technical Specification Manual 
Division D Section 510.    

c. Surface: Minimum 4” thickness aggregate material with 0% fines (no material passing a 
# 200 sieve). All material to be contained with perimeter edging consisting of either 
concrete curbing, treated landscape timbers, or masonry. Submit aggregate sample and 
sieve analysis to City Engineer for approval. 

d. Maintenance: The property owner is responsible for properly maintaining the stone 
surface and edge restraint. All stone must be contained within the parking area and 
immediately removed from the sidewalk, public street, or travel/back-up areas. The 
surface must be kept free of weeds and other vegetation. The surface grade shall be 
maintained as installed. Ruts and potholes must be repaired immediately. Add stone as 
necessary to maintain grading and drainage. The surface shall be kept moist as necessary 
to prevent dust and debris from becoming airborne.  

8. Chip Seal Pavement – On Temporary Parking Areas Only: 
 

a. Sub-grade: In-situ material or fill material (approved by the engineer as necessary. Fine 
graded and compacted to a density not less than 95 % of maximum dry density per Tex- 
113E or Tex-114E.  

 
b. Base Course: Not required, however a 4” graded aggregate base is recommended. 

 
c. Surface: Chip seal surface treatment per TxDot Item 316. Consisting of a single prime 

coat and two seal coats.  
 

 
d. Maintenance: The property owner is responsible for properly maintaining the pavement 

surface. The surface must be kept free of weeds and other vegetation. The surface grade 
shall be maintained as installed Ruts and potholes must be repaired immediately. 
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9. Pavement Overlays: 
 

a. Existing impermeable pavements may be overlaid from time to time for maintenance 
purposes. Pavement overlays shall not increase the authorized impervious area of any 
parking lot. 

 
i. Existing pavements constructed per above standard section 2.02, 2.03 or 2.04: 

Minimum of 1” thickness of Type “D” or minimum of 1-1/2” thickness of Type 
“C”. Construct overlays in accordance with Standard Technical Specification 
Manual Division D Section 520. 

 
ii. Existing impermeable pavements constructed with a minimum of 2” hot-mix 

asphalt or 4” concrete: Minimum of 1” thickness of Type “D” or minimum of 1-
1/2” thickness of Type “C” Construct overlays in accordance with Standard 
Technical Specification Manual Division D Section 520. 

 
 
iii. Existing pavements not constructed per these standards nor with a minimum 2” 

hot-mix asphalt or 4” concrete pavement thickness and not required to be 
permeable for stormwater management purposes: Minimum of 1-1/2” thickness 
of Type “D” .Construct overlays in accordance with Standard Technical 
Specification Manual Division D Section 520. 

 
b. Permeable pavement areas shall not be overlaid. Repairs and maintenance to pervious 

pavement materials shall be per the pavement manufacturer’s recommendations and shall 
not decrease the design porosity or functionality of the pavement system.  

 
10. Drainage: All parking lots shall be design with the appropriate drainage system. Evidence of 

poor drainage, which includes ponding (bird baths) or standing water that does not drain from 
surface of parking lot, is an unacceptable consequence of poor parking construction. The City 
will require that the contractor rectify any ponding susceptible areas at their cost and at the 
schedule and method acceptable to the city engineer. 
 

 
D - 536.05 MEASUREMENT AND PAYMENT:  Regardless of the type of materials used for the 
construction of the parking lot, this item will be measure and pay by the square yard. The unit bid 
price shall include all work and materials for subgrade, base, base protection, wearing surface course 
as shown in the plans and bid, labor, equipment and incidentals. 

 
 
 

 
 



Pedestrian Railing Page 1 of 2 
 

 
  

Division D - Technical Provisions 

 
SECTION 538 

PEDESTRIAN RAILING 
 
D - 538.01 DESCRIPTION: This Item shall govern for the construction of steel pipe pedestrian 
railing, on bridges, culverts, walls, or incidental structures as shown on the plans.  
 
D - 538.02 GENERAL:  In general, railing shall include that portion of the structure erected on and 
above the roadway or along the edges of walks, walls, curbs and/or slabs for the protection of 
pedestrians and shall include any tie-in anchorage to approach railing or guard fence.  
Railing, including the necessary anchorage, shall be in accordance with these specifications and the 
details shown on drawings 543-1 to 543-6 as well as with ADA. 
 
 
D - 538.03 MATERIALS:   All materials shall conform to the requirements of the TxDot items 
“Concrete Structures”, “Reinforcing Steel”, “Metal for Structures”, “Steel Structures” and 
“Concrete”.  
 
D – 538.04 QUALITY ASSURANCE:  Bridge railings shall meet the requirements of the 
Texas Department of Transportation’s, “Standard Specifications for Construction of Highways 
Streets and Bridges” 2004 edition and as hereinafter amended.  
 
D - 538.05 SUBMITTALS:  Contractor shall submit fabrication drawings for metal railing, 
showing construction and materials.  
 
D - 538.06 FABRICATION: Fabrication and erection of railing shall conform to the pertinent 
provisions of the Item “Steel Structures” and to the requirements of these specifications.  
 
Splicing of members will be permitted only as provided by the plans. All splice locations and 
details shall be shown on the shop or erection drawings. For metal railings, shop or erection 
drawings shall be prepared and forwarded for approval in accordance with the requirements of 
the Item “Steel Structures”.  
 
Shop welding shall be in accordance with the Item “Steel Structures” while field welding, when 
required, shall be in accordance with the Item “Structural Welding”.  
 
Pipe rail and posts, shop fabricated into panels shall be mounted in a jig clamped in their true 
relative position, accurately spaced with respect to each other and while assembled shall be 
completely welded or bolted, as the case may be. When required by the plans, as each rail section 
is completely assembled and connection, the adjacent section shall be set in its proper relative 
position with the ends engaged and remain in this position until completely connected. Each pair 
of sections shall be matchmarked so they may be erected in the same order in which they were 
fabricated.  
 
The fabricated elements for deep beam railing shall conform to the dimensions and cross- section 
shown on the plans. The rail shall be straight and free from warp. The maximum deviation for 
straightness of either edge of a full length section shall be one-half of an inch. Rail elements shall 
be jointed and connected to the rail posts as shown on the plans. Lapped elements shall have the 
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lap in the direction of traffic in the adjacent lane.  
 
D - 538.07 PROTECTIVE COATING:  Unless otherwise noted on the plans, all portions of 
steel railing shall be galvanized.  
 
Galvanized railing shall be hot dipped galvanized after fabrication, in accordance with ASTM 
Designation A123 and A153.  
 
After erection, any damaged galvanizing on steel posts and rail elements shall be thoroughly 
cleaned and painted with two coats of zinc dust-zinc oxide paint conforming to the requirements 
of Federal Specification TTP- 641b or repaired by the application of repair compounds meeting 
Federal Specification O-G-93.  
 
When fabrication is done after galvanizing and when specifically required by the plans, the cut 
edges and bolt holes shall be cleaned by brushing and the cleaned area shall be treated as 
specified above.  
 
 D - 538.08 MEASUREMENT: Measurement Railing, of the type designated, shall be 
measured by the linear foot, in accordance with the dimensions and details shown on the plans. 
Measurement will be made upon the face of the rail in place.  
 
D - 538.09 PAYMENT: Payment will be made at the contract unit price bid per linear foot for 
railing of the type indicated on the plans, complete in place, measured as provided herein, which 
price shall be full compensation for furnishing, preparing and placing of all concrete, expansion 
joint material, reinforcing steel, structural steel, pipe, anchor bolts, anchorage devices and all 
other materials required in the finished railing and for all labor, tools, hardware, equipment, 
galvanizing and all other incidentals necessary to complete the work in the manner and in 
accordance with the plans and these specifications. 
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SECTION 540 

VALLEY GUTTER 
 
D-540.01 DESCRIPTION: This work shall consist of the construction of conventionally formed  
Portland Cement concrete valley gutter in accordance with these specifications and in reasonably 
close conformity with the pavement design report for the concrete thickness but not less than the 
minimum standards shown in Detail No. and the lines and grades shown on the plans or established 
by the Engineer. 
 
D-540.02 GENERAL:  
 
1. Valley gutters crossing local street intersection with collectors shall be minimum five (5) foot 

wide.  

2. Valley gutters will not be allowed to cross Arterials and collectors. 

3. Mid-Block valley gutters shall only be permitted at local streets when drainage conditions 
require this structure, and shall be minimum ten (10) foot wide.   

4. Asphalt valley gutters will not be allowed on any street. 

 
 
D-540.03 MATERIALS:  
 
 
Concrete: Conform to material and proportion requirements for concrete Section 406. 
 
Reinforcing Steel: Conform to material requirements in section 410 & 412. 
 
Curing: Conform to requirements of Section 406 - Concrete Curing. 
 
 
D-540.04 CONSTRUCTION:  
 
1. Al valley gutters shall be constructed monolithic with curb& Gutter at radii of return. No 

concrete shall be poured until forms, steel and grades are inspected and approved.  

2. Contractor shall “blue-top” along flow line and the connection with  gutter tangent elevation 
and valley gutter.  

3. Place concrete in forms to specified depth. Bring mortar to surface. Curb depressions and 
adjacent flares for accessible ramps shall be constructed.  
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4. Strike off to smooth finish with wood strike board.  Finish smoothly with wood hand float. 
Brush across with fine-haired brush. 

5. A water flow test shall be required to detect depressions during finishing of concrete. 

6. Concrete testing will be performed under provision of Division C, General Provisions, 
Section 6 Control of Work and Materials. Compressive Strength Test Specimens will be 
tested in accordance with ASTM C 39.  Minimum compressive strength shall be 3000 pounds 
per square inch at 28 days or as shown on the plans.  

 
D-540.05 MEASUREMENT: Valley gutter will be measured by the unit for the length (tangent to 
tangent) and different widths specified. 
 
D-540.05 PAYMENT: Will be paid by the unit price bid for concrete valley gutter for the width 
specified. This price is full compensation for surface preparation of base; materials; removal and 
disposal of excavated material; drilling and doweling into the existing concrete curb, the curb 
ramp depression, adjacent flares and pavement; repair of the adjacent street or pavement structure 
damaged by the operations; and equipment, labor, materials, tools and incidentals. 
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SECTION 602 
SILT FENCE 

 
D-602.01   DESCRIPTION:  This item shall govern for the material of silt fence fabric and 
related fencing materials used for control of sediment in surface runoff waters. 
 
D-602.02   MATERIAL REQUIREMENTS: 
 
A.   Fabric.  Fabric may be manufactured from polyester, polypropylene, or polyamide and 

shall be resistant to ultraviolet degradation, mildew and rot and shall be suitable for use in a 
wet soil and stagnant water environment.  The edges of woven fabric shall be sealed or 
salvaged to prevent raveling.  Fabric shall be at least 36 inches wide with 6 to 8 inches of 
the width buried in a trench to prevent undercutting, unless specified otherwise on the plans.  
The fabric shall exhibit the following physical properties when sampled and tested using the 
specified methods. 

 
 

Physical Property    Test Method       Silt Fence 

1.   Tensile Strength, lb                 ASTM D 4632                            90 Min 

2.   Elongation @ Yield, %               ASTM D 4632                        100 Min 

3.   Trapezoidal Tear, lb                ASTM D 4533                          35 Min 

4.   Apparent Opening Size               ASTM D 4751                     50-80 Min 

5.   Permittivity, sec-1                ASTM D 4491                            1 Min 
6. Ultraviolet Stability original 

 tensile strength retained                                 ASTM D 4355                          80 Min 
       after 500 hours exposure, %     

 
B.   Silt Fence:  This system consists of fence posts, spaced no more than 8.5 feet apart, and fabric 

with and attached reinforcing net.  Fence posts shall be a minimum of 42 inches long, embedded at 
least 1 foot, and constructed of either wood or steel.  Soft wood posts shall be at least 3 inches in 
diameter or nominal 2 in. x 4 in. and essentially straight.  Hardwood posts shall be a minimum of 1.5 
in. x 1.5 in.  Net reinforcement shall be a galvanized welded wire mesh of at least 12.5 gauge wire 
with maximum opening size of 4 in2.  The fabric shall be attached to the top of the net by crimping 
or cord at least every 2 feet, or as otherwise specified. 

 
D-602.03   CERTIFICATION AND IDENTIFICATION:  Each lot or shipment shall be 
accompanied by a certification of conformance to this specification.  The shipment must be identified by 
a ticket or labels securely affixed to the fabric rolls.  This ticket or label must list the following 
information: 
 
 a. Name of manufacturer or supplier 
 b. Brand name and style 
 c. Manufacturer's lot number or control number 
 d. Roll width in inches 
 e. Roll length in yards 
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D-602.04   MEASUREMENT AND PAYMENT:   
 
A.   Unless indicated in the PROPOSAL FORMS as a pay item, no separate payment for work 

performed under this Item.  Include cost of work performed under this Item in Contract prices bid 
for items of which this work is a component.  When indicated in PROPOSAL FORMS as pay 
item measure and pay for the filter fabric fence by the linear feet of completed and accepted filter 
fabric fence between the limits of the beginning and ending of wooden stakes.  Filter fabric fence, 
measured as stated will be paid for at the unit price bid for "FILTER FABRIC FENCE, 
COMPLETE IN PLACE". 

 
B. Payment for filter fabric fence will include and be full compensation for all labor, equipment, 

materials, supervision, and all incidental expenses for construction of these items, complete in 
place, including, but not limited to, protection of trees, maintenance requirements, repair and 
replacement of damaged sections, removal of sediment deposits, and removal of erosion and 
sedimentation control systems at the end of construction. 
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SECTION 604 
EROSION CONTROL BLANKETS 

 
D- 604.01 APPLICATION: To protect the side slope of a natural channel and to reduce 
erosion.  The following specification should be met for the erosion control blankets. 
 
The mats should be made of 100% biodegradable agricultural straw/woods netting on top and 
bottom sides with a minimum thickness of 0.25 inch.  Material should not contain any chemical 
additives.  The blanket should be durable and flexible to work with the following information: 
 

 Flow velocity: greater that 5 fps 
 Permissible shear strength: greater than 1.5 lbs. sq. ft. 
 Weight: greater than 0.5 lbs. sq. yd. 
 Tensile strength/elongation: greater than 30% 
 Should be capable to control side slope of 3:1 to 2:1 
 Netting shall be light photodegradable polypropylene  

(greater than 1.5 lbs./1000 sq. ft.) 
 
Approved Material Suppliers (to date): 
 
 

COMPANY NAME 
 

CITY, STATE 
 

MODEL No. 
 

PHONE No. 
 
North American Green 

 
Evansville, Indiana 

 
S150 

 
812-867-6632 

 
BonTerra America 

 
Genesse, Idaho 

 
S1 

 
800-882-9489 

 
American Excelsior Co. 

 
Dallas, Texas 

 
Curlex I 

 
817-640-2161 
800-777-2691 

 
CONSTRUCTION SPECIFICATIONS 

 
D-604.02 SITE PREPARATION  
 

A. Proper site preparation is essential to ensure complete contact of the protection 
matting with the soil. 

 
B. Grade and shape area of installation. 

 
C. Remove all rocks, clods, vegetative or other obstructions so that the installed 

blankets, or mats will have direct contact with the soil. 
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SECTION  610 
SEEDING 

D-610.01 GENERAL 
 
1.01   SUMMARY 
Scope:  Seeding and fertilizing of areas not covered by structures, sidewalks, or roads within the 
project area.  Project area is indicated on PLANS or by Special Provision.  When shown on 
PLANS, provide soil retention protection. 
 
1.02 – 1.11  (NOT USED) 
 
D-610.02 PRODUCTS 
 
2.01   MANUFACTURER(S)  (NOT USED) 
 
2.02   MATERIALS AND/OR EQUIPMENT 
 

A.   Seeds:  Conform to requirements of U.S. Department of Agriculture Rules and 
Regulations as set forth in Federal Seed Act and Texas Seed Law.  Use seed which has been 
treated with an approved fungicide.  Container labels to show purity and germination and 
name and type of seed.  Planting date, type, and rate of application as follows: 

 
 Rate of Application 
     Type in Pounds per Acre Planting Date 
     1. Unhulled Bermuda Grass 20 January 1 - April 1 
        
     2. Hulled Bermuda Grass 12 April 1 - October 1 
        
     3. Mix Bermuda and  October 1 - January 1 
         Rye in Following    
         Proportions 
             Unhulled Bermuda Grass 12 
             Rye Grass (Gulf) 200 
 

B.   Fertilizer:  Use pellet or granular fertilizer with analysis of 16 percent nitrogen, 20 
percent phosphoric acid, and zero percent potash (or 10-10-5), unless otherwise required.  
Determine percent by methods of Association of Official Agricultural Chemists.  Container 
labels to show analysis.  Powdered or caked fertilizer not permitted. 

 
C.   Straw Mulch:  Use straw of oat or rice stems, prairie grass, bermuda grass, or other 
approved straw.  Do not use straw containing Johnson grass or other noxious weeds and 
foreign materials. 
 
D.   Fiber Mat:  Fiber mat to consist of machine-produced mat of wood fibers, with 
consistent thickness throughout blanket.  Use blanket with top side of netted twisted kraft 
paper having high wet strength or biodegradable extruded plastic mesh.  Use blanket of 
weight from 0.7 Pound per square yard to 1.0 Pound per square yard. 
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E.   Paper Mesh:  Use paper mesh consisting of knitted construction of yarn with uniform 
openings interwoven with strips of biodegradable paper, furnished in rolls with suitable 
protection for outdoor storage.  Use paper mesh of weight from 0.2 pound per square yard to 
approximately 0.5 pound per square yard. 

 
F.  Wire staples:  As recommended by fiber mat or paper mesh manufacturer. 

 
2.03 – 2.04  (NOT USED) 
 
D-610.03 EXECUTION 
 
3.01 – 3.02  (NOT USED) 
 
3.03   ERECTION/INSTALLATION/APPLICATION AND/OR CONSTRUCTION 
 

A. General 
 
Fertilizing and Seeding:  After area(s) to receive fertilizing and seeding has been completed 
to lines, grades, and sections shown on PLANS, apply fertilizer at uniform average rate of 
500 pounds per acre.  Thoroughly mix upper 3 inches of topsoil with fertilizer until a uniform 
mixture of fertilizer and topsoil is obtained.  Sprinkle areas to be seeded with water, using 
fine spray to avoid washing or erosion of soil.  Broadcast seed with sowing equipment at rate 
specified above, using care to obtain uniform distribution.  After broadcasting, lightly rake 
seeds into soil to a depth not to exceed 1/2 inch.  Complete seeding by rolling with roller 
developing 15 to 25 pounds per inch of tread. Keep seeded areas moist for a period of 10 
days immediately following placement.  When watering seeded areas, use fine spray to 
prevent erosion of seeds or soil.  Reseed any areas damaged by erosion.  Do not apply seeds 
when weather is too windy or other adverse conditions exist. 

 
B.   Straw Mulch Soil Retention Blanket 
 
1.   Fertilizing and Seeding:  After ditch or slope has been completed to lines, grades, and 
cross-sections shown on PLANS, apply fertilizer and seed as per A. above.  When seed and 
fertilizer are to be distributed as water slurry, mixture to be applied within 30 minutes after 
all components are placed in equipment. 

 
2.   Mulch Application:  Immediately upon completion of planting of seed and fertilizing, 
spray straw mulch uniformly over the area at the rate of 1.5 to 2 tons of hay or 2.5 tons of 
straw per acre.  Equip mulching machine to inject asphaltic material into straw uniformly as 
it leaves the equipment at the rate of 0.05 To 0.10 Gallon of asphalt per square yard of 
mulched area. When watering seeded areas, use fine spray to prevent erosion of seeds or soil. 
Reseed any areas damaged by erosion for any reason.  Mulching operation to follow seeding 
and fertilizing immediately in continuous operation. 

 
C.   Fiber Mat or Paper Mesh Soil Retention Blanket  

 
1.   Fertilizing and Seeding:  See B.1. above. 
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2.   Fiber Mat or Paper Mesh Installation:  Place fiber mat or paper mesh within 24 hours 
after seeding operations have been completed.  Prior to placing, clear area to be covered of all 
rocks or clods over 1.5-inch diameter and all sticks or other foreign material which will 
prevent close contact of the blanket with the soil.  Area to be smooth and free of ruts or other 
depressions. If, as a result of a rain, prepared seed bed becomes crusted or eroded, or if 
eroded places, ruts, or depression exist for any reason, rework soil until smooth and reseed 
such areas.  After area has been properly prepared, lay fiber mat or paper mesh flat, smooth, 
and loosely, without stretching or crimping material.  Apply materials with lengths running 
parallel to the flow of water.  Where more than one width is required, butt or overlap edges as 
required by manufacturer.  Hold material in place by means of wire staple driven into soil at 
90 degree angle to surface.  Staple material along each edge and in grid pattern with 
minimum 3-foot centers each way as recommended by manufacturer.  In ditches and on 
slopes, provide additional stapling as recommended by manufacturer. 

 
3.04 – 3.10  (NOT USED) 
 
3.11 MEASUREMENT AND PAYMENT 
 

A.   Fertilizing and Seeding:  Measure by the acre or lump sum as indicated in PROPOSAL.  
Payment for work under this Item will be made at Contract price for “Seeding,” which price 
to be full compensation for all fertilizer, seed, equipment, materials and labor necessary for 
fertilizing and seeding. 
 
B.   Straw Mulch Seeding:  Measure by the square yard as indicated in the PROPOSAL.  
Payment for work under this Item to be made at the Contract price for “Straw Mulch 
Seeding,” which price to be full compensation for all fertilizer, seed, straw mulch, equipment, 
materials and labor necessary for fertilizing and seeding. 
 
C.   Fiber Mat Seeding:  Measure by the square yard as indicated in the PROPOSAL.  
Payment for work under this Item to be made at the Contract price for “Fiber Mat Seeding,” 
which price to be full compensation for all fertilizer, seed, fiber mat, equipment, materials, 
and labor necessary for fertilizing and seeding. 
 
D.   Paper Mesh Seeding:  Measure by the square yard as indicated in the PROPOSAL.  
Payment for work under this Item to be made at the Contract price for “Paper Mesh Seeding,” 
which price to be full compensation for all fertilizer, seed, paper mesh, equipment, materials, 
and labor necessary for fertilizing and seeding. 
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SECTION 606 
NPDES REQUIREMENTS 

 
D-606.01 GENERAL: This section describes the required documentation to be prepared and 
signed by the Contractor before conducting construction operations, in accordance with the terms 
and conditions of the National Pollutant Discharge Elimination System (NPDES) Permit, as 
stated in the Federal Register Vol. 57 No. 175, issued by the Environmental Protection Agency 
on September 2, 1992. 
 
The Contractor shall be responsible for implementation, maintenance, and inspection of storm 
water pollution prevention control measures including, but not limited to, erosion and sediment 
controls, stormwater management plans, waste collection and disposal, off-site vehicle tracking, 
and other practices shown on the drawings or specified elsewhere in this or other specifications. 
 
The Contractor shall review implementation of the Storm Water Pollution Prevention Plan 
(SWPPP) in a meeting with the City Engineer prior to start construction. 
 
 
D-606.02 UNIT PRICES: Unless indicated in the Unit Price schedule as a pay item, no 
separate payment will be made for work performed under this section.  Include cost of work 
performed under this section in pay items of which this work is a component. 
 
D-606.03 REFERENCES:   
 

ASTM D3786- Standard Test Method for Hydraulic Bursting Strength for Knitted Goods  
             and Non-woven Fabrics 

ASTM D4632- Standard Test Method for Grab Breaking Load and Elongation of 
Geotextiles 

 
EXECUTION 

 
D-606.04 NOTICE OF INTENT: The Contractor shall fill out, sign, and date the Contractor’s 
Notice of Intent (NOI).  The signed copy of the Contractor’s NOI shall be returned to the City.  
The City will complete the Owner’s Notice of Intent and will submit both notices to the EPA.  
Submission of the NOI is required by both the City and the Contractor before construction 
operations start. 
 
D-606.05 CERTIFICATION REQUIREMENTS: Submit name, address, and telephone 
number of persons or firms responsible for maintenance and inspection of erosion and sediment 
control measures and all Subcontractors. 
 
D-606.06 RETENTION OF RECORDS: 
(a) The Contractor shall keep a copy of the Storm Water Pollution Prevention plan at the 
construction site or at the Contractor’s office from the date it became effective to the date of 
project completion. 
 
(b) At the project closeout, the Contractor shall submit to the City all NPDES forms and 
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certifications, as well as a copy of the SWPPP.  Stormwater pollution prevention records and 
data will be retained by City for a period of three (3) years from the date of project completion. 
 
D-606.07 REQUIRED NOTICES:   
 
(a) The following notices shall be posted from the date that this SWPPP goes into effect until the 
date of final site stabilization: 
 

1. Copies of the Notices of Intent submitted by the City and Contractor and a brief 
project description shall be posted at the construction site or at Contractor’s office 
in a prominent place for the public viewing. 

 
2. Notice to drivers of equipment and vehicles, instruction them to stop, check, and 

clean tires of debris and mud before driving onto traffic lanes.  Post such notices 
at every stabilized construction exit area. 

 
3. In an easily visible location on site, post a notice of waste disposal procedures. 

 
4. Notice of hazardous material handling and emergency procedures shall be posted 

with the NOI on site.  Keep copes of Material Safety Data Sheets at a location on 
site that is know to all personnel. 

 
5. Keep a copy of each signed certification at the construction site or at Contractor’s 

office. 
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SECTION 608 
HYDRO-MULCH SEEDING 

 
D-608.01 GENERAL 

1.01 SUMMARY 
This Section includes the preparation, application and protection of operations consisting of 
hydro-mulch seeding within the lines and limits as shown on PLANS and as further directed 
by the ENGINEER. 
 

1.02 RELATED REQUIREMENTS  (NOT USED) 

1.03 REFERENCES 
The publications listed below form a part of this Specification to the extent referenced.  The 
publications are referred to in the text by basic designation only. 
 
 

TEXAS DEPARTMENT OF AGRICULTURE (TDA) 

TDA Chapter 61 1994 Texas Seed Law-Rules and Regulations (March Issue) 

TEXAS DEPARTMENT OF TRANSPORTATION STANDARD 
SPECIFICATIONS FOR CONSTRUCTION OF HIGHWAYS, STREETS 

AND BRIDGES (TxDOT) 

TxDOT Item 164 1995  2004 Seeding for Erosion Control 

TxDOT Item 166 1995  2004 Fertilizer 

TxDOT Item 168 1995 2004 Vegetative Watering 

1.04 - 1.06  (NOT USED) 

1.07 QUALITY ASSURANCE 
A sample of each variety of seed to be furnished for analysis and testing when directed by the 
ENGINEER. 
 

1.08 DELIVERY, STORAGE, AND HANDLING 
Each variety of seed to be furnished and delivered in separate bags or containers and 
protected from moisture until placed. 
 

1.09 - 1.11  (NOT USED) 
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D-608.02 PRODUCTS 

2.01 MANUFACTURER(S) 
The following cellulose fiber mulch manufacturers are approved for providing hydraulic 
mulches with the exact trade name of mulches accepted.  No variation will be accepted 
unless approved by the ENGINEER. 
 

Trade Name of Approved 
Product 

Name of Manufacturer Manufacturer Address 

American Fiber Mulch American Fiber 
Manufacturing, Inc. 

1701 Bench Mark Dr., 
Austin, TX  78728 

Conwed Fibers Hydro Mulch Conwed Fibers 1st Plaza, Suite 350,  
1985 Tate Blvd., SE, 
Hickory, NC  28601 

Second Nature Regenerated 
Wood Fiber 

Central Fiber Corporation 4814 Fiber Lane Rd., 
Wellsville, KS  66092 

Pro Mat Tascon, Inc. 7607 Fairview,  
Houston, TX  77041 

2.02 MATERIALS AND/OR EQUIPMENT 

A. Seed 
All seed must meet the requirements of the Texas Seed Law FDA Chapter 61 
including the labeling requirements for showing pure live seed  
(PLS = purity x germination), name and type of seed.  Seed furnished to be of the 
previous season’s crop and the date of analysis shown on each bag to be within nine 
months of the time of use on the project.  Buffalograss to be treated with a dormancy 
method approved by the ENGINEER.  The species and varieties of seed to be from 
among the types specified in Tables 1A and 1B of Item 164 of the Texas Department 
of Transportation Specifications. 
 

B. Planting Season and Seed Mixes 
 Planting seasons and seed mixes to conform to the requirements of Item 164 of the 

Texas Department of Transportation Specifications and/or as modified hereinafter. 
 
C. Cellulose Fiber Mulch 

Cellulose Fiber Mulch to be of the type and manufacturer as provided in  
paragraph 2.01. 
 
The mulch to be designed for use in conventional mechanical planting, hydraulic 
planting of seed or hydraulic mulching of grass seed, either alone or with fertilizers 
and other additives.  The mulch to be such that, when applied, the material is to form 
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a strong, moisture-retaining mat without the need of an asphalt binder.  It shall be 
kept in a dry condition until applied and shall not be molded or rotted. 

D. Fertilizer 
Fertilizer to be in accordance with Texas Department of Transportation Specification 
Item 166. 
 

E. Water 
Water to be in accordance with Texas Department of Transportation Specification 
Section 168. 
 

2.03 - 2.04  (NOT USED) 

D-608.03 EXECUTION 

3.01 - 3.02  (NOT USED) 

3.03 ERECTION/INSTALLATION/APPLICATION AND/OR CONSTRUCTION 

A. Construction Methods 
After the designated areas have been completed to the lines, grades and cross 
sections shown on the PLANS, seeding to be performed in accordance with the 
requirements hereinafter described.  Unless otherwise approved by the ENGINEER, 
all areas to be seeded to be cultivated to a depth of at least four (4) inches, except 
where seeding is to be done using a seed drill suitable for seeding into untilled soil.  
The seedbeds to be cultivated sufficiently to reduce the soil to a state of good tilth 
when the soil particles on the surface are small enough and lie closely enough 
together to prevent the seed from being covered too deeply for optimum germination. 
Cultivation of the seedbed will not be required in loose sand where depth of sand is 
four (4) inches or more. 
 

B. Planting Season and Seed Mixes 
Planting season and the required seed mixes to be in accordance with the required 
table for location of operation as specified in Texas Department of Transportation 
Specification Item 164 as modified hereinafter. 
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Seed Type Application 
Rate per 

Pounds/Acre 

Planting Date(s) 

Hulled Common Bermuda Grass 98/88 

Unhulled Common Bermuda Grass 98/88 

40 Jan 1 to Mar 31 

Hulled Common Bermuda Grass 98/88 40 Apr 1 to Sep 30 

Hulled Common Bermuda Grass 98/88 

Unhulled Common Bermuda Grass 98/88 

Annual Rye Grass (Gulf) 

40 

40 

30 

Oct 1 to Dec 31 

C. Water Application 
Water application to be in accordance with Texas Department of Transportation 
Item 168. 
 

3.04 - 3.08  (NOT USED) 

D-608-04 PROTECTION 

A. Maintenance 
The hydro-mulch seeding to be adequately watered until established.  Any areas 
damaged by erosion or areas that do not have an acceptable turfing to be reseeded. 
 

B. Final Acceptance 
Final acceptance and payment will be dependent upon hydromulch seeded areas 
demonstrating a healthy well established growth. 
 

3.10 SCHEDULES  (NOT USED) 

3.11 MEASUREMENT AND PAYMENT 
Measurement to be by lump sum or acre, as indicated in the Contract Bid Documents.  
Payment for work under this Section will be made at contract price for “Hydro-Mulch 
Seeding,” which price to be full compensation for all fertilizer, seed, equipment, materials, 
and labor necessary for fertilizing and seeding. 
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SECTION 702 
PERMANENT TRAFFIC BARRICADES 

 
D-702.01 GENERAL DESCRIPTION:  This item shall govern for the furnishing, assembling, and 
installation of permanent traffic barricades  
 
D-702.02 MATERIALS:  All barricade materials, erection, and usage shall be in strict accordance 
with the Texas Manual on Uniform Traffic Control Devices for Streets and Highways and the latest 
revision of the Texas Department of Transportation Standard Plans WZ (DERD)-03 WORK ZONE 
DEAD END ROADWAY DETAILS. The barricade supports shall use the Wedge Anchor Steel 
System. 
 
D-702.03 FOUNDATIONS: The concrete footing shall use the Wedge Anchor Steel System in 
conformance with the latest revision of the Texas Department of Transportation Standard Plans SMD 
(TWT) – 08 SIGN MOUNTING DETAILS SMALL ROADSIDE SIGNS WEDGE & UNIVERSAL 
ANCHOR WITH THIN WALL TUBING POST and the Compliant Work Zone Traffic Control 
Devices TxDOT Manual on D.2.f. Posts (Fixed-Type-III Barricade) 
 
D-702.04 MEASUREMENT: Permanent traffic barricades shall be measured by each assembly 
complete in place.   
 
 
D-702.05 PAYMENT:  Permanent barricades signs shall be paid by each assembly complete in 
place.  The price bid shall be considered to include materials, labor, equipment and incidentals 
necessary to complete the work.  Payment will be made when installed barricade is approved and 
accepted by the Owner . 
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SECTION 704 
STREET SIGNS 

 
D-704.01 GENERAL DESCRIPTION This item shall govern for the furnishing, assembling, and 
installation of street signs.  Street Name Signs see Figure 704 - 1 thru Figure 704 - 4. 
 
D-704.02 MATERIALS The sign supports shall use the Wedge Anchor Steel System and shall 
be tall enough to provide a minimum of 7 feet ground clearance (7.5 feet maximum) from bottom 
edge of the sign assembly. Length of the support will vary depending on the type and size of the 
signs installed on the pole as an assembly.  
 
All traffic signs must comply with the latest edition of the Texas Manual of Uniform Traffic 
Control Devices.  Unless otherwise specified by the Engineer, all signs shall be fabricated from 
0.080 gauge aluminum. Sign face materials shall conform to ASTM D 4956-04, reflective 
beaded sheeting, TYPE II or better except for stop signs and school zone signs. All stop signs 
shall conform to ASTM D 4956-04, reflective prismatic sheeting, TYPE III or better. All school 
zone signs shall conform to ASTM D 4956-04, reflective prismatic sheeting, TYPE VII or better. 
 
Street name signs shall have white lettering with a green background. Aluminum sign blades for 
street signs shall be 9 inch in height with a minimum length of 30 inches and maximum length of 48 
inches.  Lettering on post-mounted Street Name signs shall use a six (6) inch upper and lower case 
Clearview Highway font character set (6CV-2W). Street name lettering used for abbreviations, 
designations and block numbers shall use a three (3) inch upper and lower case Clearview Highway 
font character set (3CV-2WFollow Figure – 704-4 for Mast Arm Street Name Sign Specification. 
  
D-704.03 PROVISIONS: Sidewalk clearance and sign standards shall comply with the lattest 
revisionof the TEXAS ACCESSIBILITY STANDARDS 
 
D-704.04 FOUNDATIONS: The concrete footing shall use the Wedge Anchor Steel System in 
conformance with the latest revision of the Texas Department of Transportation Standard Plans 
SMD (TWT) – 08 SIGN MOUNTING DETAILS SMALL ROADSIDE SIGNS WEDGE & 
UNIVERSAL ANCHOR WITH THIN WALL TUBING POST. Signs shall be installed no less than 
2 feet from the back of curb and the edge of sign. Maximum sidewalk clearance shall be maintained 
in identifying location of sign, but it shall not be installed more than 5 feet from back of curb to the 
edge of the sign.  The location of the sign may be modified in special situations where the ROW is 
limited or obstructions are present based on engineering judgement. See Examples 1 thru 4  When 
the above requirement cannot be met due to location or width of sidewalk, a minimum of 30 inches 
sidewalk clearance shall be provided. 
 
 
D-704.05 MEASUREMENT: Street signs shall be measured by each assembly complete in place.   
 
D-704.06 PAYMENT:  Street signs shall be paid by each assembly complete in place.  The price 
bid shall be considered to include materials, labor, equipment and incidentals necessary to complete 
the work.   
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SECTION 706 
REFLECTORIZED PAVEMENT MARKINGS 

 
D-706.1.   GENERAL DESCRIPTION: This item shall govern for furnishing and placing 
reflectorized pavement markings and raised reflectorized pavement markers of the types, colors, 
shapes, sizes, widths, and thickness shown on the plans. Unless otherwise approved by the 
Engineer, Type I or II pavement markings shall be used on all roadways within the City of 
Laredo that are under the City’s jurisdiction. Reflectorized pavement markings supplemented by 
raised reflectorized pavement markings (traffic buttons) shall be required on all streets with a 
road classification of major collector or greater.  
 
D-706.2.   MATERIALS: The pavement marking installation must abide to the latest edition of 
the Texas Manual of Uniform Control Devices and must comply with the latest TxDOT Traffic 
Engineer Standard Detail Sheets. 
When Type I or Type II white pavement markings are to be applied on concrete, black pavement 
marking paint shall be applied under the white paint and shall exceed a minimum of 2 inches and 
a maximum of 4 inches in all directions from the edge of the white pavement marking to make it 
more visible. When using preformed pavement markings, it shall have the black edge as part of 
the preformed pavement marking. 
 
Type I: Marking Materials.  Type I markings are thermoplastic type materials that require 
heating to elevated temperatures for application.  Type I marking materials shall conform to 
TxDOT Departmental Materials Specifications DMS-8220.  Each container of Type I marking 
material shall be clearly marked to indicate the color, weight, type of material, manufacturer’s 
name and the lot/batch number. 
Type I pavement markings shall be used for all crosswalks, stop bars and lane designation when 
required. 
 
Type II: Marking Materials.  Type II markings are paint-type materials that are applied at 
ambient or slightly elevated temperatures.  Type II marking materials shall conform to TxDOT 
Departmental Materials Specifications DMS-8200, YPT-12 and/or WPT-12, and DMS-8200. 
 
Blue Reflectors for Fire Hydrants.  Blue raised reflective markers shall be used on all streets to 
identify location for all fire hydrants.  One marker (Type II-B-B) shall be installed in the center of 
roadway immediately in front of the location of fire hydrant.  The pavement marker shall have 
two (2) reflectorized faces 180° of each other.  The body, other than the reflective faces, shall be 
blue.  Reflectorized raised pavement markers shall abide by latest TxDOT Traffic Engineer 
Standard Plan Sheets.  
  
D- 706.3. EQUIPMENT REQUIREMENTS 
The equipment used to place pavement markings shall be capable of accomplishing the required 
pavement markings. For projects that exceed 2000 linear feet the equipment used to place 
pavement markings shall: 
 
1. Be maintained in satisfactory operating condition. 
 
2. Be considered in satisfactory operating condition if it has an average placement rate of 
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5,000 linear feet per hour of acceptable four-inch solid or broken lines over any five (5) 
consecutive working days. Must comply with the latest edition of the Texas Manual of 
Uniform Traffic Control Revisions. 

  
3. Meet or exceed the material handling at elevated temperatures requirements of the National 

Fire Underwriters and the Texas Railroad Commission. 
 
4. Be capable of placing a minimum of 40,000 linear feet of four-inch solid or broken 

markings per working day. 
 
5. Have production capabilities similar to four-inch marking equipment and shall be capable 

of placing linear markings up to eight (8) inches in width in a single pass when used for 
placing markings in widths other than four (4) inches. 

 
6. Have production capabilities considered satisfactory by the Engineer when used to place 

markings other than solid or broken lines. 
 
7. Be capable of placing a centerline and no-passing barrier-line configuration consisting of 

one (1) broken line with two (2) solid lines at the same time to the alignment and spacing 
shown on the plans. 

 
8. Be capable of placing broken and/or continuos white line from both sides. 
 
9. Be capable of placing lines with clean edges and of uniform cross-section.  All lines shall 

have a tolerance of plus or minus 1/8 inch per four (4) inch width. 
 
10. Have an automatic cut-off device with manual operating capabilities to provide clean, 

reasonably square marking ends to the satisfaction of the Engineer, and to provide a method 
of applying broken line in an approximate stripe-to-gap ration of 10 to 30. 

 
11. Provide continuous mixing and agitation of the pavement marking material.  The use of 

pans, aprons or similar appliances which the die overruns will not be permitted for 
longitudinal striping applications. 

 
12. Apply glass beads by an automatic bead dispenser attached to the pavement marking 

equipment in such a manner that the beads are dispensed uniformly and almost instantly 
upon the marking as the marking is being applied to the road surface.  The bead dispenser 
shall have an automatic cut-off control, synchronized with the cut-off of the pavement 
marking equipment. 

 
When Type I markings are to be placed, the contractor shall have a hand-held thermometer on the 
project.  The thermometer shall be capable of measuring the temperature of the pavement 
marking material to be placed. 
 
D- 706.4 CONSTRUCTION METHODS 
 
General:  When required by the Engineer, the Contractor and the Engineer shall review the 
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sequence of work to be followed and the estimated progress schedule. 
 
Markings may be placed on roadways either free of traffic or open to traffic.  On roadways 
already open to traffic, the markings shall be placed under traffic conditions that exist with a 
minimum of interference to the operation of the facility.  Traffic control shall be as shown on the 
plans or as approved by the Engineer in writing.  All markings placed under open-traffic 
conditions shall be protected from traffic damage and disfigurement 
 
Guides to mark the lateral location of pavement markings shall be established as shown on the 
plans or as directed by the Engineer.  The Contractor shall establish the pavement marking guides 
and the Engineer will verify the location of the guides. 
 
Markings shall be placed in proper alignment with the guides.  The deviation rate in alignment 
shall not exceed one (1) inch per 200 feet of roadway.  The maximum deviation shall not exceed 
two (2) inches nor shall any deviation be abrupt. 
 
Markings shall essentially have a uniform cross-section.  The density and quality of markings 
shall be uniform throughout their thickness.  The applied markings shall have no more than five 
(5) percent, by area, of holes or voids and shall be free of blisters. 
 
Markings, in place on the roadway, shall be reflectorized both internally and externally.  Glass 
beads shall be applied to the materials at a uniform rate sufficient to achieve uniform and 
distinctive retroreflective characteristics when observed in accordance with Test Method Tex-
828-B Determining Functional Characteristics of Pavement Markings. 
 
The Contractor’s personnel shall be sufficiently skilled in the work of installing pavement 
markings. 
 
Markings placed that are not in alignment or sequence, as shown on the plans or as stated in this 
specification, shall be removed by the Contractor at the Contractor’s expense.  Removal shall be 
in accordance with Item 667, “Eliminating Existing Pavement Markings and Markers,” except 
for measurement and payment.  Guides placed on the roadway for alignment purposes shall not 
establish a permanent marking on the roadway. 
 
Unless otherwise shown on the plans, pavement markings may be applied by any method that 
will yield markings meeting the requirements of these specifications. 
 
Surface Preparation: New portland-cement-concrete surfaces shall be cleaned in accordance 
with Item 678, “Pavement Surface Preparation for Markings” to remove curing membrane, dirt, 
grease, loose and/or flaking existing construction markings and other forms of contamination. 
 
Older portland-cement-concrete surfaces and asphaltic surfaces that exhibit loose and/or flaking 
existing markings shall be cleaned in accordance with Item 678, “Pavement Surface Preparation 
for Markings” to remove all loose and flaking markings. 
 
Pavement to which material is to be applied shall be completely dry.  Pavements shall be 
considered dry if, on a sunny day after observation for 15 minutes, no condensation occurs on the 



REFLECTORIZED PAVEMENT MARKINGS Page 4 of 6 
 

  
Division D - Technical Provisions 

underside of a one (1) foot square piece of clear plastic that has been place on the pavement and 
weighted on the edges. 
 
Eliminating Existing Pavement Markings and Markers: Existing Pavement markings and 
Markers shall be eliminated in accordance with Item 677, “Eliminating Existing Pavement 
Markings and Markers” from the latest version of the TEXAS DEPARTMENT OF 
TRANSPORTATION STANDARD SPECIFICATIONS FOR CONSTRUCTION OF 
HIGHWAYS, STREETS AND BRIDGES. 
 
Application of Type I Markings:  New portland-cement-concrete surfaces shall be further 
prepared for Type I markings, after cleaning, by placing a Type II markings as a sealer in 
accordance with this Item.  When placing Type I markings in new locations on asphaltic surfaces 
three (3) years old or older or any portland-cement-concrete surfaces, a Type II marking shall be 
used as a sealer.  Unless otherwise shown on the plans, existing portland-cement-concrete and 
asphaltic surfaces to be re-striped will not require Type II markings as a sealer; existing markings 
may be used as a sealer in lieu of Type II markings.  Type II markings shall be placed a minimum 
of two (2) and a maximum of 30 calendar days in advance of placing Type I markings.  Type II 
markings that become dirty due to inclement weather or road conditions shall be cleaned by 
washing, brushing, compressed air or other means approved by the Engineer, prior to application 
of Type I markings.  If washing is used, the surface of Type II markings shall become thoroughly 
dry before placing Type I markings.  Color, location and configuration of Type II markings shall 
be the same as that of Type I markings. 
 
Type I pavement marking material shall be applied within temperature limits recommended by 
the material manufacturer.  Application of Type I pavement markings shall be done only on 
clean, dry pavement having a surface temperature above 50°F.  Pavement temperature shall be 
measured in accordance with Test Method Tex-829-B Measuring Pavement Temperature. 
 
When Type I pavement marking application is by spray, and operations cease for five (5) minutes 
or more, the spray head shall be flushed by spraying pavement marking material into a pan or 
similar container until the pavement marking material being sprayed is at the proper temperature 
for application. 
 
Unless otherwise directed by the Engineer in writing, Type I pavement marking materials shall 
not be placed on roadways between during cold inclement weather subject to temperature and 
moisture limitations specified herein. 
 
Unless otherwise shown on the plans, Type I marking minimum thickness shall be 0.060 inches 
(60 mil) for edgeline markings and 0.090 inches (90 mil) for stop-bars, legends, symbols, gore 
and center-line/no-passing barrier-line markings.  The maximum thickness of all Type I markings 
shall be 0.180 inches (180 mil). 
 
The thickness of Type I markings at the time of placement will be measured above the plane 
formed by the pavement surface.  The Engineer will supply a device to measure the thickness of 
the applied markings.  The markings shall be of uniform thickness of the applied markings.  The 
markings shall be of uniform thickness throughout their lengths and widths. 
 
Application of Type II Markings:  The application of Type II marking materials shall be done 
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only on surfaces with a minimum surface temperature of 50°F. 
 
The application rate for Type II marking material shall be: between 15 and 20 gallons per mile of 
solid four (4) inch line and between 30 and 40 gallons per mile for solid eight (8) inch line except 
that, for new surface treatment projects the application rate shall be between 25 and 30 gallons 
per mile of solid four (4) inch line and between 40 and 50 gallons per mile for solid eight (8) inch 
line.  Pavement markings for new surface treatment projects shall be applied in two (2) 
applications each approximately one-half the application rate.  The first application shall not 
contain glass beads.  The interval between the first and second applications shall be a minimum 
of one (1) hour. 
 
When, in the case of impending inclement weather, and the Engineer directs the Contractor to 
apply water-base traffic paint, the markings are damaged by subsequent rain, sleet, hail, etc., the 
Contractor will be paid for the initial placement and the replacement markings.  However, if the 
Contractor places the markings at his option, the Contractor is responsible for all costs associated 
with the replacement markings. 
 
When existing pavement marking are removed, temporary flexible roadway marker tabs will be 
required to supplement pavement markings and shall abide by Traffic Engineering Standards 
Plan Sheets (TxDOT).  Temporary flexible reflective roadway marker tabs may also be used to 
mark or delineate roadway prior to applying pavement markings and shall conform to 
Departmental Materials Specifications DMS 8242 (TxDOT). 
 
D-706.5. PERFORMANCE PERIOD FOR TYPE I MARKINGS 
Type I pavement markings shall meet all requirements of this specification for a minimum of 15 
calendar days after installation.  Pavement markings that fail to meet all requirements of this 
specification shall be removed and replaced by the Contractor at the Contractor’s expense.  The 
Contractor shall replace all pavement markings failing the requirements of this specification 
within 30 calendar days following notification by the Engineer of such failing.  All replacement 
markings shall also meet all requirements of this specification for a minimum of 15 calendar days 
after installation. 
 
D-706.6. MEASUREMENT 
This item will be measured by the linear foot, by each of the various words, symbols or shapes, 
or by any other unit as shown on the plans. 
 
Where double stripes are place, each stripe will be measured separately. 
 
This is a plans quantity measurement Item and the quantity to be paid for will be that quantity 
shown in the proposal and on the “Estimate and Quantity” sheet of the contract plans except as 
may be modified by approval of Engineer.  If no adjustment of quantities is required, additional 
measurement or calculations will not be required. 
 
Type II pavement markings requiring two (2) applications on new surface treatments will be 
measured as one (1) marking. 
 
Type II pavement marking materials, when used as a sealer for Type I markings will be measured 
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as Type II markings. 
 
D-706.7. PAYMENT 
The work performed and materials furnished in accordance with this Item and measured as 
provided under “Measurement” will be paid for at the unit price bid for “Reflectorized Pavement 
Markings” of the various types, colors, shapes, sizes, widths, and thickness (Type I markings 
only) specified.  This price shall be full compensation for furnishing all materials; for application 
of pavement and raised pavement markings and for all other labor, tools, equipment and 
incidentals necessary to complete the work, except as shown below. 
 
Surface Preparation, when shown on the plans, will be paid for under Item 678 “Pavement 
Surface Preparation for Markings.” 
Final work zone pavement markings (paint and beads), which will be, used as a sealer for Type I 
pavement markings will be paid for under this Item. 
 
When replacement Type II markings are required due to damage to the original markings from 
rain, sleet, hail, etc., and the original markings were placed at the direction of the Engineer, the 
plan quantity requirements under “Measurement” do not apply to the original and replacement 
markings.  The Contractor will be paid for the actual quantity of original and replacement 
markings at the unit price bid for that item. 
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SECTION 708 
METAL BEAM GUARD FENCE 

 
D-708.1. GENERAL DESCRIPTION: This item shall govern for furnishing, installing and 
removing a single line of metal beam rail element supported on timber or steel posts as shown on 
the plans.   
 
D-708.2. MATERIALS:  Metal beam guard fence shall be installed in accordance with Item 540 
and be removed in accordance with Item 542 from the latest version of the TEXAS 
DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR 
CONSTRUCTION OF HIGHWAYS, STREETS AND BRIDGES. 
 
 
D-708.3.  MEASUREMENT: Metal Beam Guard Fence will be measured by the linear foot of 
fence, complete in place, measurement being made upon the face of the rail in place, from center 
to center of end posts, from terminal anchor section or in the case of structure to railing 
connection, from the points shown on the plans, except as follows: Where bids are requested for 
“Terminal Anchor Sections,” measurement will be as each section, complete in place, each 
section consisting of a terminal anchor post and one 25 foot rail element, as shown on the plans. 
 
D-708.4 PAYMENT: The work performed and material furnished in accordance with this item 
and measured as provided under “Measurement,” will be paid for at the unit price bid for “Metal 
Beam Guard Fence,” “Metal Beam Guard Fence (Barrier),” Metal Guard Fence (Barrier) 
(Blockout)” or “Metal Beam Guard Fence (Blockout),” of the gauge specified.  This price shall 
be full compensation for furnishing all materials, except timber posts furnished by the 
Department, including necessary boring for preparation, for hauling and erection; for setting 
posts in concrete when required; for spacers where required and for all labor, tools, equipment 
and incidentals necessary to complete the work, including driving posts, excavating, backfilling 
and disposing of surplus material. 
 
When bids are requested for “Terminal Anchor Section” measured as provided under 
“Measurement,” payment will be made at the unit price bid for “Terminal Anchor Section” of the 
gauge specified.  This price shall be full compensation for furnishing the turn-down rail element, 
anchor assembly, terminal anchor post and foundations; and for all labor, tools, equipment and 
incidentals necessary to complete the work including excavation, backfilling and disposal of 
surplus materials. 
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SECTION 710 
RELOCATION OR REMOVAL OF PERMANENT SIGNS 

 
D-710.01 GENERAL DESCRIPTION:   This item shall govern for removing or relocating 
existing permanent signs shown on the plans. 
 
All regulatory signs shall be displayed at all times when plans call for relocating of an existing 
permanent traffic sign during construction. Temporary signs supports shall be in strict 
accordance with the latest revision of Texas Department of Transportation standard BC(5) – 07 
BARRICADE AND CONSTRUCTION TYPICAL SIGN SUPPORT STANDARD.  
Any relocated signs shall be new and in accordance with Section 704 STREET SIGNS.  
 
 
D-710.02 MATERIALS:   
 
A. All materials and construction methods shall conform to the details shown on the plans 

and the requirements of this Section. 
B. Unless otherwise shown on the plans, the Contractor shall furnish all materials.  All 

materials furnished by the Contractor shall be new. 
 

D-710.03 CONSTRUCTION METHODS: 
 
A. Removal: Unless otherwise shown on the plans, existing concrete foundations that are to 

be abandoned shall be removed to a minimum two (2) feet below finish grade.  The 
remaining hole shall be backfilled with material equal in composition and density to the 
surrounding area, and by replacing any surfacing, such as asphalt pavement or concrete 
riprap, with like material to equivalent condition. 

 
B. Relocation: Relocation shall include new foundations in accordance with Section 704 

STREET SIGNS.  The removed signs, poles, and wedge anchor system shall be returned 
to the Traffic Safety Department. The contractor will be responsible for disposing the 
removed concrete foundation and any remaining material.  If the removed foundation 
does not include the wedge anchor system, the contractor will be responsible for properly 
disposing of the concrete foundation and the sign pole in concrete.  

  
C. Handling and Storage: Existing signs and supports to be salvaged shall be handled and 

stored in such a manner that they are not damaged.  Care shall be taken to prevent any 
damage to the various sign assembly components.  Any portion of the sign assembly 
designated for relocation or salvage, including messages, damaged by the Contractor shall 
be replaced by the Contractor at the Contractor’s expense in accordance with the 
applicable specification. 

 
D. Any sign components that are removed and are shown on the plans to be reused or 

salvaged shall become the property of the City and shall be stockpiled at a designated 
location.  All other parts shall become the property of the Contractor and shall be 
removed from the right-of-way to a site approved by the engineer. 
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D-710.04 MEASUREMENT: This item will be measured as each permanent sign removed or 
relocated or by any other unit as shown on the plans, complete in place. 
 
 
D-710.05 PAYMENT: The work performed and materials furnished in accordance with this 
Section and measured as provided under “Measurement” will be paid for at the unit price bid for 
“Relocation of Permanent Signs”.  This price shall be full compensation for furnishing and 
installing new foundations as per latest standards, and/or new sign supports (when required), 
removing existing signs and related materials; for modifying existing sign supports; for 
salvaging; for hauling, excavating, backfilling and surface placement; and for all other materials, 
labor, tools, equipment and incidentals necessary to complete the work. 
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SECTION 712 
TRAFFIC CONTROL AND REGULATION 

 
D-712.01 GENERAL DESCRIPTION: Section includes requirements for signs, signals, 
control devices, flares, lights, and traffic signals, as well as construction parking control, 
designated haul routes and bridging of trenches and excavation. Temporary Traffic Control plans 
shall be in strict accordance with the latest revision of TEXAS MANUAL ON UNIFORM 
TRAFFIC CONTROL DEVICES. 
 
 
D-712.02 INSPECTIONS: 
 

a) Yard Inspection: Before the Traffic control Plan (TCP) is implemented and devices or 
hardware are installed in the field the devices must be inspected to insure that they are 
accepted devices in acceptable condition. There must also be sufficient devices to meet 
the needs of the approved traffic control plan. 

 
b) Drive-Through Inspection: To decrease hazards to motorists and workers, traffic control 

shall be inspected and evaluated immediately after the traffic control plan is implemented. 
This kind of inspection shall be done in all lanes, in both directions or crossroads, during 
the day and the night, and from all entry or exist points within the zone. Any other routes 
such as detours that have work zone traffic on them shall be inspected also. Unacceptable 
devices or situations that are found on the jobsite shall be replaced or the situation 
corrected. Imminent danger situation require immediate correction. 

 
 
 
D-712.03 MATERIALS :All materials shall comply with the latest version of the Texas State 
Manual on Uniform Traffic Control Devices 
 
D-712.04 PUBLIC ROADS:  
 
(a) Abide by laws and regulations of governing authorities when using public roads.  If the 
Contractor’s work requires that public roads be temporarily impeded or closed, approvals shall 
be obtained from governing authorities and permits paid for before starting any work.   
 
(b) Contractor shall maintain at all times a 10-foot-wide all-weather lane adjacent to work areas 
which shall be kept free of construction equipment and debris and shall be for the use of 
emergency vehicles, or as otherwise   provided in traffic control plan. 
 
(c) Contractor shall not obstruct the normal flow of traffic from 7:00 a.m. to 9:00 a.m. and 4:00 
p.m. to 6:00 p.m. on designated major arterials or as directed by the City Engineer. 
 
(d)Contractor shall maintain local driveway access to residential and commercial properties 
adjacent to work areas at all times. 
 
(e) Surrounding streets used for entering or leaving the job area must be keep free of excavated 
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material, debris, and any foreign material resulting from construction operations. 
 
D-712.05 CONSTRUCTION PARKING CONTROL: 
 
(a) Control vehicular parking to prevent interference with public traffic and parking, access by 
emergency vehicles and City’s Operations. 
 
 
(b) Monitor parking of construction personnel’s vehicles in existing facilities.  Maintain 
vehicular access to and through parking areas. 
 
(c) Prevent parking on or adjacent to access roads or in non-designated areas. 
 
D-712.06 FLARES AND LIGHTS: 
 
(a) Provide flares and lights during hours of low visibility to delineate traffic lanes and to guide 
traffic. 
 
D-712.07 HAUL ROUTES:   
 
(a) Utilize haul routes designed by authorities or shown on the drawings for construction traffic. 
 
(b) Confine construction traffic to designated haul routes. 
 
(c) Provide traffic control at critical areas of haul routes to regulate traffic minimize interference 
with public traffic. 
 
D-712.08 TRAFFIC SIGNS AND SIGNALS:  
 
(a) Install traffic control devices at approaches to the site and on site, at cross roads, detours, 
parking areas, and elsewhere as needed to direct construction and affected public traffic. 
 
(b) Install and operate traffic control signals to direct and maintain orderly flow of traffic in areas 
under Contractor’s control and areas affected by Contractor’s operations. 

1. Relocate traffic signs and signals as work progresses to maintain effective traffic 
control. 

 
 
D-712.09 BRIDGING TRENCHES AND EXCAVATIONS 
 
(a) Whenever necessary, bridge trenches and excavation to permit an unobstructed flow of 
traffic. 
 
(b) Secure bridging against displacement by using adjustable cleats, angles, bolts or other devices 
whenever bridge is installed: 
1. On a existing bus route; 
2. When more than five percent of daily traffic is comprised of commercial or truck traffic; 
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3. When more than two separate plates are used for the bridge; or 
4. When bridge is to be used for more than five consecutive days. 
 
(c) Install bridging to operate with minimum noise. 
 
(d) Adequately shore the trench or excavation to support bridge and traffic. 
 
(e) Extend steel plates used for bridging a minimum one foot beyond edges of trench or 
excavation.  Use temporary paving materials (premix) to featheredges of plates to minimize 
wheel impact on secured bridging. 
 
(f) Use steel plates (refer to SECTION 808) of sufficient thickness to support H-20 loading, truck 
or lane that produces maximum stress. 
 
D-712.10 REMOVAL 
 
(a) Remove equipment and devices when no longer required. 
 
(b) Repair damage caused by installation 
 
(c) Remove post settings to a depth of 2 feet. 
 
D-712.11 MEASUREMENT: Measurement is a lump sum basis for traffic control and 
regulation, including submittal of a traffic control plan if different from the plan shown on the 
Drawings, provision of traffic control devices and provision of equipment and personnel as 
necessary to protect the work and the public.   
 
D-712.12 PAYMENT: The amount invoiced shall be paid by percent completed or as approved 
by the Engineer based on the schedule of values submitted for traffic control and regulation. 
Refer to Division C, General Provisions, Section 9 - Measurement and Payment for unit prices 
procedures. 
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SECTION 714 
LIGHTING AND TRAFFIC SIGNALS 

 
D-715.01 GENERAL DESCRIPTION:  This item shall govern for the furnishing, assembling, and 
installation of street lighting, electrical services, traffic signals, and flashers and shall be in strict 
accordance with  DIVISION VI, Lighting and Signing from the  Texas Department of Transportation 
STANDARDS SPECIFICATIONS FOR CONSTRUCTION OF HIGHWAYS, STREETS AND 
BRIDGES.   
 
D-702.02 MATERIALS:  All materials, erection, and usage shall be in strict accordance with 
DIVISION VI, Lighting and Signing from the Texas Department of Transportation STANDARDS 
SPECIFICATIONS FOR CONSTRUCTION OF HIGHWAYS, STREETS AND BRIDGES. 
 
 
D-704.04 MEASUREMENT: Measurement will depend on t he item and shall be in strict 
accordance with  DIVISION VI, Lighting and Signing from the  Texas Department of Transportation 
STANDARDS SPECIFICATIONS FOR CONSTRUCTION OF HIGHWAYS, STREETS AND 
BRIDGES. 
  
 
 
D-702.05 PAYMENT:  The amount invoiced shall be paid as approved by the Engineer based on 
the schedule of values submitted. The price bid shall be considered to include materials, labor, 
equipment and incidentals necessary to complete the work. 



Sheeting and Bracing                                                                                                                                   Page 1 of 2 
  

  
                                                                                                                   Division D - Technical Provisions 

SECTION 802 
SHEETING AND BRACING 

 
GENERAL 

 
D-802.01 DESCRIPTION:  Unstable soil encountered in trench or foundation excavation which 
tends to cave in or otherwise, shall be properly sheeted and braced as per OSHA requirements.  
Sufficient bracing material shall be left in place to guarantee safety to workmen and material where 
removal of such sheeting and bracing after it has served its purpose would be dangerous to workmen 
during backfilling or harmful to materials in place. 
 

 MATERIALS 
 
D-802.02 MATERIALS:  The sheeting material to be placed in contact with the dirt shall be either 
rough lumber with a minimum thickness of 2" appropriately designed steel sheet piling.  Braces shall 
consist of lumber with a minimum thickness of 4" or metal screw jacks or other mechanical devices 
approved by the Engineer.  All lumber shall be No. 3 common or better. 
 
D-802.03 WHEN TO INSTALL SHEETING AND BRACING:  Whenever, in the opinion of the 
Engineer or the Contractor, the soil at the edge of any excavation is sufficiently unstable as to 
endanger the safety of life, limb, or property, sheeting and bracing material shall be installed.  Such 
material shall also be installed in all trenches whose sides are steeper than the natural angle of repose 
of the soil material if it were in loose uncompacted condition and the trenches are in excess of 8 feet 
deep, but only such portions of the total height of the trench shall be sheeted as appears necessary.  
Should a layer or pocket of material be encountered anywhere in the trench or other excavation 
which is of such type as to make possible the failure of adjacent soils, such layer or pocket shall be 
sheeted and braced in such a manner as to insure its permanency.  Whenever a doubt exists as to the 
necessity of the installation of sheeting and bracing, it shall be installed. 
 

CONSTRUCTION METHODS 
 
D-802.04 GENERAL:  Upon discovery of unstable material in any excavation, such sheeting and 
bracing as may be deemed adequate by the Engineer shall be installed.  Stay bracing, piling boards, 
and box or vertical sheeting methods shall be used depending on the nature of the unstable material 
encountered.  Metal sheeting and steel sheet piling may be used at the option of the Engineer. 
 
D-802.05 MEASUREMENT:  This item will be measured by the foot along the long axis of the 
trench.  
 
 
D-802.06PAYMENT: Contractor shall investigate the conditions as they exist in the field and 
include in the unit price bid per linear foot. This price is full compensation for the excavation and 
backfill required for excavation protection; furnishing, placing and removing shoring, sheeting, 
or bracing; dewatering or diversion of water; jacking and jack removal; and equipment, labor, 
materials, tools and incidentals. 
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SECTION 804 

WORK PERFORMED ON NON-WORKING DAYS 
 
 
D-804.01 WORKING DAY: A working day is Monday thru Friday, 8:00 a.m. to 5:00 p.m. 
excluding holidays. 
 
D-804.02 WORK PERFORMED ON A NON-WORKING DAY:   Any work which is to be 
performed on a non-working day must be inspected.  The Engineer will decide which work will be 
requiring the presence of an inspector. 
 
D-804.03 COST OF INSPECTION:   The cost for having an inspector present shall be incurred by 
the Contractor performing the work.  Such arrangements will be made in writing and submitted to the 
Engineer for his approval. Any testing requested by the contractor out of service hours or any 
overtime charged by the testing laboratory for delaying, shall be paid by the contractor. 
 
D-804.04 STOP WORK:  Any work stoppage by the contractor must be reported in writing to the 
engineer and owner 24 hours prior to work stoppage. 
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SECTION 806 

AUTOMATIC LANDSCAPE IRRIGATION SYSTEM 
 
 
D-806.01 DESCRIPTION:  The work consists of the installation of a complete underground 
landscape irrigation system as shown on the drawings and as specified hereafter. The Contractor 
performing this work shall furnish all labor, equipment, materials, and perform tests necessary for 
the completion of the system. Contractor is responsible to obtain an irrigation permit before start 
construction. 
 
D-806.02 GENERAL:  All irrigation installations and repairs are to be made under the direct 
supervision of a licensed irrigator or irrigation technician (TCEQ 344).  Contractor shall  not begin 
construction of the irrigation system without having the meter tap installed. Contractor shall be aware 
of the following: 
 
1. Protection of existing utilities.  

The Contractor shall be responsible for locating all cables, conduits, piping, irrigation system, 
and any other utilities or structures that may be encountered either above or below ground. 
This includes, but is not limited to trees, ornamentals, and turf grass. All necessary 
precautions must be taken by the Contractor to prevent any damage to these existing 
improvements. In the event that such damage should occur from the Contractor’s operations, 
the Contractor shall repair or replace or bring to original condition the damaged utilities or 
improvements at the Contractors expense.  

2. Rock  
If the Contractor encounters rock or other unfavorable trenching conditions, no additional 
compensation will be paid. When material from the excavation or trenching is unsuitable for 
use as backfill, additional backfill material suitable for this purpose shall be brought in at the 
expense of the Contractor. It shall also be the Contractors responsibility to remove and legally 
dispose of all unsuitable materials removed from the trench that cannot be used in the backfill 
operation. 

3. Safety  
Contractor shall provide all required safety signage, barricades, and flashers/strobes. All 
employees shall have proper safety devices and equipment, including safety  
vests, and hearing and eye protection. All equipment and personal protective equipment shall 
meet OSHA and TXDOT safety standards. Warning signs and barricading shall be in 
accordance with all local, state and/or federal laws. If a contractor is discovered working 
without necessary safety devices or equipment in place, they will be required to stop all work 
in progress. Contractor will not be allowed to return to work until adequate safety equipment 
and/or devices are in place.  
In addition, all open trenches or pits that are unattended should be flagged in their entirety. 
Installed valve boxes shall remain securely closed unless Contractor is rendering work to the 
box. And if traffic, vehicular or otherwise, is affected, Contractor shall submit a complete 
traffic control plan. 
 

 
D-806.03 MATERIALS:   unless otherwise shown on t he plans, use materials that meet the 
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following: 
 
1. General: The irrigation system was designed around equipment manufactured by specific 

companies as a standard. There are “no approved equals” for any of the materials specified. 
Contractor will be required to submit a complete list of all materials to be used in the installation. 

2. Pipe: Use polyvinyl chloride (PVC) pipe meeting ASTM D2241, SDR 13.5, SDR 17, SDR 21; or 
ASTM D1785, Schedule 40. 
 

a. Irrigation pipe downstream of master valve shall be class 200 PVC for sizes ¾”and up. 
All PVC pipe shall be continuously and permanently marked with the manufacturers 
name or trade mark, size, schedule, type, working pressure at 73 degrees F., SDR 
number, products standard number and National Sanitation Foundation (NSF) approval. 

b. All lateral line pipes shall be solvent welded. “Ring-and-gasket” pipe may be used with  
engineer’s approval for main lines 4” and above only if AWA mechanical joint fittings 
and proper blocking are used on a ll directional changes, see Detail 806-1 “thrust 
blocks”.  

c. Copper pipe or tubing shall be type K” for pipe installed downstream of irrigation meter 
to the master valve. Use straight lengths of domestic manufacturer only.  
 

3. Fittings: Furnish fittings as shown on the plans. PVC fittings must meet ASTM D2466.  Solvent 
welded pipe fittings shall be molded fittings, Schedule 40, manufactured of the same material as 
the pipe, and shall be suitable for solvent weld slip joint ring, tight seal or threaded connection.   
All copper pipe fittings shall be sweat-type fittings of domestic manufacturer. 

 
4. Cements: Cleaners/primers, and joint compounds. 

a. Cement shall be clear plastic pipe cement for use on all sizes and schedules of PVC pipe 
and fittings. Cement must be NSF approved and meet ASTM D 2564 specifications.  
 Note: Colored glue is to be used for any reason to ensure primer is visible during       
inspection. 

b. PVC pipe and fittings shall be primed with a colored primer prior to applying the PVC 
cement in accordance with the Uniform Plumbing Code (Section 316) or the 
International Plumbing Code (Section 605). 

c. All threaded connections between PVC and metal pipe shall be made using teflon tape 
only. 

d. All metal to metal connections and all PVC to PVC threaded connections shall use 
teflon tape. 

 
5. Wiring: 

a. Low voltage wire: Use minimum 14 gauge UL-approved wire  for direct burial. 
b. All wire splices shall be made watertight using either Wade WC-014, 3M 

DBY/DBR, or Tom King “black” LVS500, splice connectors. All wiring installed 
under sidewalks, roadways, parking lots, etc, shall be installed in a Class 200 PVC 
sleeve). The sleeve shall be sized to allow for easy installation or removal of the wire 
 Detail 806-2, 806-3, and 806-4.  
Note: Wire should not be run in the same sleeve as a main or lateral line ,Detail 
806-5 
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6. Backflow Prevention Assembly: All assemblies are to be approved by the American Water 
Works Association. All backflow prevention assemblies shall be provided in accordance with 
the following: 

a. Irrigation system with chemical additives shall use a  RPBA ( Reduced-Pressure 
principle Backflow Prevention Assembly) Detail 806-10. 

b. Irrigation system without chemical additives can use the following: 
i. DCVA (Double Check Valve Backflow Prevention Assembly) Detail 806-9,  

ii. AVB (Atmospheric Vacuum Breaker), or  
iii. PVB (Pressure Vacuum Breaker) 

 
Consult with the Utilities department for the list of approved Manufacturers.  
 

7. Accessories: Use valves, sprinkler heads, and controllers that meet the requirements shown 
on the plans. 
 
 

 
D-806.04 SUBMITTALS:   
1. Record Drawings:  

a. The Contractor shall provide and keep up-to-date a complete set of record drawings 
which shall be corrected  to show all approved changes in the location of irrigation heads, 
controllers, backflow preventers, valves, drains, meters, points of connection, wire splice 
points, pipe and wire routing and other changes that may have been made from the 
original drawings and specifications. All gate valves, manual drains, wire splices, 
automatic and manual valve locations, controllers, power supply, and mainline piping 
shall be shown with actual triangulated measurements to reference points so they may be 
easily located in the field. 

b. At the time of final acceptance, the Contractor shall furnish a reproducible record 
drawing (mylar) prepared showing the entire completed system as actually installed. The 
Contractor shall provide a legible reduction of the drawings, laminated in plastic as well 
as a high resolution digital scanned copy. 

 
 
D-806.05 CONSTRUCTION:  This work shall be performed by either a licensed irrigator/ licensed 
irrigation technician by the TCEQ and shall be on-site at all times while the landscape irrigation 
system is being installed. Documentation of the license shall be  provided.  When an irrigator is not 
on-site, the irrigator shall be responsible for ensuring that a licensed irrigation technician is on-site to 
supervise me installation of the irrigation system. The Owner may demand that work stop until the 
Contractor provides for a Licensed Irrigator, Licensed Irrigation technician to be present at the 
project site and supervising all irrigation work. Contractor shall perform the following activities as 
required: 
 
1. A pre-construction site observation will be conducted prior to construction to observe conditions 

and note features which maybe considered inoperable or have prior damage.  
Note: A site visit affidavit may be required. 

 
2. In any situation that the plans show a conflict in the actual site conditions, it shall be the 
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Contractor’s responsibility to notify the Owner/Engineer of the conflict to receive direction. 
Irrigation work shown on the drawings within tree dripline areas is not diagrammatic, and must 
be constructed exactly as shown on the drawings.  

 
 
3. Excavation and trenching ,Detail 806-5: 

a. Prior to trenching, the Contractor shall contact line location services to spot all utility 
lines. 

b. Excavation and trenching for pipelines shall be true to line with vertical trench banks. 
The width of the trenches shall not be greater than necessary to permit proper jointing, 
tamping, backfilling, bedding or any other installation procedures may be necessary.  

c. Excavate the trench a minimum of 12 inches of soil cover for main lines and a minimum 
of 6 inches of soil cover for laterals or as shown on plans. Use common trenches for 
irrigation lines and wire runs where feasible. Protect trenches and boring pits 5 ft deep or 
deeper in accordance with Section “Shoring and Bracing” 

d. In rocky areas, the trenching depth shall be six (6) inches below normal trench depth to 
allow for pipe bedding as described in other portions of these specifications. 

 
4. Pipe and fittings: 

a. Before installation, the inside of the pipe shall be cleaned of all direct and foreign matter 
and shall be kept in a cleaned condition during and after laying of the pipe. When work is 
not in progress, open ends of pipe and fittings shall be securely dosed so that no trench 
water, earth, or other foreign substances enter the pipe or fittings. Where pipe ends are 
left for future expansion or connections, they shall be valved and capped, as directed on 
the drawings. 

b. Before installing the pipe, all rubbish and rocks shall be removed from the trenches. If the 
soil is extremely rocky, the trenches shall be padded with dirt or sand. Material used for 
pipe padding shall be approved by the engineer. The full length of each section of the 
pipe shall rest solidly upon the pipe bed.  

c. PVC pipe will expand or contract at the rate of one (1) inch per 100 feet per 10 degrees F 
change in temperature. Therefore, the pipe shall be installed in a manner so as to provide 
for expansion and contraction as recommended by the manufacturer. 

d. When more than one pipe is installed in the same trench, a four (4)-inch separation shall 
be maintained at all times. 

e. After all irrigation piping, risers, valves, thrust blocks, etc. have been installed and 
partially backfilled as specified, the control valve shall be opened and a full head of water 
used to flush out the system. After the system is thoroughly flushed, risers shall be 
capped off and the system pressure tested in accordance with the testing section of these 
specifications. At the conclusion of the pressure test, the heads shall be installed and the 
backfill operation completed. 

 
5. Backfilling: 

a. Upon completion of a particular section of the irrigation system, and after sufficient time 
has elapsed for the curing of solvent weld joints, partial backfilling can begin if 
inspection has occurred and owner’s representative has approved. Only the sections 
approved can be backfilled. If a hydrostatic test is required, all joints, risers and 
connections shall remain exposed for visual observation during the hydrostatic test. After 
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completion and acceptance of the hydrostatic test for a particular section of the irrigation 
system, the backfill operation can be completed if owner’s representative has approved.  

b. In the event that the material from the excavation or trenching is found to be unsuitable 
for use in backfill. It shall be removed from the site and properly disposed of by the 
Contractor and at the Contractor’s expense. The Contractor shall then, at no additional 
cost to the Owner, arrange for, purchase, and furnish suitable backfill material consisting 
of earth, loam, sandy clay, sand, or other approved materials free of large clods of earth 
or sharp stones.  

 
6. Sleeved crossing Detail 806-6: Unless otherwise noted on drawings, all piping installed under 

sidewalks, roadways, parking lots, etc., shall be sleeved in a SCH 40 PVC pipe two sizes larger 
than the pipe to be sleeved. Wring shall be placed in a separate sleeve from that of the pipe 
crossing and shall be two(2) inches or larger SCH 40 PVC. Every effort shall be made by the 
Contractor to install sleeving prior to the pouring or construction of the sidewalks, roadways, 
parking lots, etc. If prior sleeving is not possible, all crossings must be bored unless written 
authorization for an open cut is obtained from the engineer. All pipe and wire sleeves shall 
extend 1-2’ beyond paving, concrete, median opening, and payers. 

 
7. Irrigation heads Detail 806-7 Irrigation heads shall be the type and make specified on the plans 

and shall be installed to finished grade unless otherwise specified. Irrigation heads shall be 
installed a maximum of six (6) inches and a minimum of four (4) inches from curbs, walls, 
driveways, building walls, etc. Heads shall be installed in the vertical positions, hand backfilled, 
and compacted to near original density. 

 
 
 
8. Controller (weather based sensor ) Detail 806-8: 

a. A licensed electrician shall perform power installation for AC controllers. 
b. The controller shall be mounted and wired according to the manufacturers recommended 

procedures and as specified in these specifications and on the drawings. 
c. Electric control valves shall be connected to controller in the numerical sequences as 

shown on the drawings. The owner reserves the right to change the numerical sequencing 
of the valves during the installation process if it is deemed necessary or appropriate. 

d. Controller shall be installed in a locking controller enclosure as specified on t he 
drawings.  

e. Contractor shall provide two blue wires for the pulse signal on the flow meter in addition 
to two green wires to be used as spares. 

f. All controller wire installation must be done in accordance with manufacturer’s 
specification. 

 
9. Electrical control valves, Details 806-2, 806-3:  All electric control valves shall have flow 

control and be of the type and size as indicated on the drawings and shall be installed where 
shown on the drawings, following the published recommendations of the manufacturer and in 
accordance with these specifications and drawings. 

a. Any DC-powered system must provide DC latching solenoids at no additional cost the 
Owner. 

b. All DC-powered systems must be installed per manufacturers specification 
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c. The valve boxes shall be as specified in City  standard detail 
d. Valve wire splices shall be waterproofed using either Wade WC-014, 3M DBY/DBR, or 

Tom King “black” LV9500 splice connectors, part # LV9500. The Contractor shall leave 
24 inches of wire coiled to facilitate raising the wire out of the valve box for repairs. 

e. Type K copper shall installed from the inlet side of the ball valve/master valve assembly 
back to the double check; and from the inlet side of double check back to the meter.  

f. The contractor shall install 2 yellow wires for master valve and 2 black wires to be used 
as spare. Both pairs of wires shall run from the master valve to the controller.  

 
10. Volt control valve wiring: All wire installation procedures as described herein shall be checked 

to conform to local electrical codes.  
a. For AC controllers, all wire used for the 24 volt wiring from the controller to the electric 

control valves shall be type ‘UF”. 600 volt, solid copper, single conductor, PVC insulated 
and bear UL approval for direct burial underground feeder cable. Unless otherwise 
specified on the drawings, the 24 volt common wires shall be white wire No. 12 AWG 
and the remaining 24 volt control wires shall be red No. 12 AWG. These colors shall be 
noted on the “as-built” record drawings. 

b. The Contractor shall install the 24-volt control valve wiring in the same trench as me 
irrigation system mainline. In no situation shall the wire be installed above (i.e. on  top 
of) the mainline. The wires shall be laid loose in the trench to allow for contraction. 
Control wires shall be taped together in 20’ increments 

c. No wire splices will be allowed in DC Systems. other than at valve box locations. Wire 
splices in AC systems are allowed, but must receive prior approval from owners 
representative and must be noted on the ‘as built” plans. If needed, they shall be made 
only at common splice points and placed in a standard double check valve box. Reference 
Detail 806-4. The location of these wire splice boxes shall be shown on the “as-built” 
record drawings. No bulled wire splices shall be permitted. All wire splices shall be made 
waterproof using material specified in section 2.04 

d. In no case shall wires of different colors be spliced together.  
e. All wiring shall be subsidiary to control valve installation. 

 
Note: DC latching solenoids shall not exceed a distance of more than 800 feet from  
the controller. 
 

11. 120 Volt controller power wiring (AC Systems only): AC Controllers requiring 120 volt wiring 
shall be installed in accordance with State and local electrical codes and regulations. The 120-
volt service shall consist of one black and one white wire. The neutral wire must be bonded. All 
wiring is subsidiary to project. If required, contractor shall provide and install 120-volt power to 
the controller location. A Licensed Electrician shall perform all high voltage electrical work. 

 
12. Mainline manual drain valves:  M anual drain valves of the size and type indicated on t he 

drawings may be installed as necessary at low points of mainline piping, at any other points that 
may be indicated on the irrigation system drawings. 

 
13. Backflow Assembly: Assemblies will be installed in an accessible location to facilitate 

maintenance, testing and repair and shall never be located more than five feet above the floor 
or  grade level. Backflow preventers shall be installed between the meter and the owner’s first 



Automatic Irrigation System                                                                                                Page 7 of 8 
 

 
                                                                                                                   Division D - Technical Provisions 

 

tap or tee. 
 

a. Before installing an assembly, pipelines shall be thoroughly flushed to remove foreign 
material. 

b. Test cocks must never be used as supply connections and must be plugged except 
when being tested. 

c. Type K copper pipe shall be used for all RP and PVB installations. 
d. Schedule 80 PVC pipe and fittings shall be used for AVB installations in residential 

settings. 
e. At least one union shall be installed within at least 12 inches of the backflow 

prevention assembly. 
f. A manual shut-off valve shall be installed between the potable water supply and the 

backflow prevention unit. 
 

 
14. Testing:   
 

a. Upon completion of the irrigation system’s main line, the entire mainline shall be tested 
for a six (6) hour period at existing static pressure. Prior to testing, the mainline shall be 
partially backfilled, leaving all joints and connections exposed for visual observation. All 
dirt shall be flushed from the system and the line filled with water to remove air. The 
mainline shall be brought to static pressure. The existing static pressure must be retained 
for a six (6) hour period. Any leaks resulting in the six (6) hour pressure test shall be 
repaired and the system retested until the system passes the test. 

b. The irrigator shall ensure the backflow prevention device is tested by a l icenced 
Backflow Prevention Assembly Tester prior to being placed in service and the test results 
provided to the local water purveyor and the irrigation system's owner or owner's 
representative within ten business days of testing of the backflow prevention device. 

 
 

 
D-806.06 INSPECTIONS: Backflow prevention device shall be inspected and tested at least 
once a year by a licensed Backflow Prevention Assembly Tester. 
 
 
D-806.07 MEASUREMENT AND PAYMENT: This item may be paid by a lump sum or as 
indicated in the contract documents.                                
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SECTION 808 
STEEL PLATE, TRENCH PLATE: BRIDGING UTILITY PROVISIONS 

 
GENERAL 

 
D-808.01 DESCRIPTION:  Temporary Steel Plate Bridging: When approved by the Engineer or 
Contracting Agency the Contractor may use steel plates to bridge excavated trenches in areas where 
the roadway surface is to be opened to traffic.  
 
 
D-808.02 MATERIALS:  The plates shall be of steel construction capable of suporting HS-20 
loading. 
 
Plates shall be fabricated from ASTM-36 Steel (Min). (see drawing 808-1 for plate tickness) 
Plate Locks Trench Securing System 
 
D-808.03 WHEN TO INSTALL STEEL PLATES:  When backfilling operations of an excavation 
in the traveled way either transverse or longitudinal cannot be properly completed within a work day, 
steel plate bridging may be required to preserve unobstructed traffic flow. In such cases, the 
fo1lowing conditions shall apply: 
 

1. The plates must extend beyond the edge of the trench wall to adequately support the  
traffic loads on it. All steel trench plates shall extend beyond the edges of the trench wall  
a minimum of twelve (1 2”) inches. Drawing No. 808-1 

2. Trenches and excavations shall be adequately shored and braced to withstand highway traffic 
loads.  

3. Each plate must be fully supported around the perimeter to prevent wobbling or rocking with 
non asphaltic shims and installed to operate with minimum noise.  

4. Plates shall be secured and ramped on all sides with a trench plate securing device, to ensure 
a smooth transition from the road surface to the top of the plate surface and back to the road 
surface.  

5. If the trench steel plates are going to be in place more than 48 hrs, a “STEEL PLATE” sign 
with black lettering on an orange background will be used in advance of steel plate bridging. 
This sign is used along with any other required construction signing.  

6. The contractor is responsible for maintenance of the steel plates, shoring, and trench plate 
securing systems, and ensuring that they meet minimum specifications. If city forces must 
correct emergency condition due to excavation and plate placement and or movement, 
Contractor will be charged for the cost of corrective measures required.  
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CONSTRUCTION METHODS 

 
D-808.04 GENERAL:  For trenches and excavations with spans greater than four feet (4’), a 
structural design shall be prepared by a civil engineer registered in the state of Texas and approved 
by the City.  Steel plate bridging and shoring shall be installed using either Method (1) or (2):  

Method 1: Roadways with posted speeds equal to or less than 30 mph  

 
One pre-approved method of securing steel trench plates involves a perimeter restraint consisting of 
polypropylene (PP). This method involves placing a 6” wide strip of PP along the edges of the trench 
plate which are exposed to traffic. The adjacent edges of multiple trench plates do not require 
additional edge restraint along those edges.  

The PP strips shall be tapered from a nominal 1” thickness to approximately 1/4’ to provide a 
ramped surface for vehicles to enter and exit the trench plate. The PP perimeter restraint shall be 
safety orange in color to provide high visibility and help alert drivers to the presence of trench plates.  

The perimeter restraint shall be secured to the pavement with 4” long Simpson -Titan H.D 3/8” 
concrete anchors (or equal) with washers. Anchors shall be spaced at intervals of 36” or less. The 
ends of the perimeter restraint shall be anchored a minimum 4” and a maximum of 8” from each end.  

The horizontal gaps between the sides of the perimeter restraint and the trench plate shall not exceed 
½”. Vertical differences in elevation between the top of the perimeter restraint and the top of the 
trench plate shall not exceed ½”. Plates shall be shimmed with PP shims to prevent vertical 
movement of the trench plate of more than ¼” at any location. Shims, as required, shall be secured 
below the perimeter restraint at the anchor locations used to secure the frame. Shim thicknesses shall 
be limited to a total of 3/4”. Gaps that require greater than 3/4” thick shims shall be corrected by 
reorienting trench plates to reduce the size of vertical gaps between the bottom of the trench plate 
and the street surface.  

Holes in the PP perimeter restraint and shims shall be pre-drilled and oversized to allow for PP 
expansion and contraction. Holes in the perimeter restraints shall be counter sunk to minimize 
exposure of bolt heads to traffic.  

Trench plates may be removed and replaced as necessary to complete utility work in the street 
without removal of the PP perimeter restraint. Upon completion of construction and permanent 
removal of trench plates and frames, the anchor screw holes shall be filled with liquid asphalt during 
the trench patching operation or with high strength grout or other material approved or directed by 
the engineer. Patch material shall be struck smooth with the street surface.  

 
The PP securing system shall be substantially similar, or equal to, the Plate Lock Trench Plate 
Securing System which is pre-approved for use. The trench plate securing system shall be installed 
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per manufacture’s direction and continuously maintained around all outside edges of the trench 
plates until removal of the plates.  

 

Method 2: Roadways with posted speeds greater than 30 mph 

 
The pavement shall be cold-planed to a depth equal to the thickness of the plate and to a  
width and length equal to the dimensions of the plate(s) The approach and ending plates shall be 
attached to the roadway by a minimum of 2 dowels pre-drilled into the corners of the plate and 
drilled 3 inches into the pavement: subsequent plates shall be butted to each other.  

 
 
D-808.05 MEASUREMENT AND PAYMENT:  No Separate measurement or payment will be 
made for this item
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SECTION 810 

LANDSCAPING 
 
 
 
 
D-810.1 Description: The work includes: installation of water barriers and weed barriers, 
installation of root barriers, the amendments and conditioning of the topsoil, soil testing to verify 
the installation of soil amendments, furnishing and planting of trees, shrubs, ground covers and 
seeded turf, installation of organic pre-emergent for weed control treatment for all planting areas, 
installation of weed barrier fabric under mulch and gravel, installation of stabilized decomposed 
granite and decorative gravel in areas as shown on plan, protection of the work, and cleaning up 
as shown on the drawings and herein specified.  
 
 
D-810.2 Materials. 
 
Moisture Barrier: Barriers shall be suitable as a moisture and/or water barrier. Barriers shall be 
High Density Polyethylene (HOPE), 0.040 in. (1.02mm) thickness.   
 
Root Barriers: Barriers shall be suitable as a root barrier for linear (park strip) or surround (tree 
well) applications. The root barriers shall be composed of interlocking panels 18 deep and 24” wide, 
fabricated from Polyethylene or Polypropylene. Polystyrene is not an acceptable material for root 
barriers. Root barriers shall be installed per details and manufacture’s specifications. 
 
 
Top Soil Amendment and Conditioning: Shall be per the recommendations provided in the soil 
analysis report(s) provided by the soil lab. The follow specification can be used for purposes of 
bidding. The Contractor shall be uniformly spread and incorporate the following materials with a 
rotary cultivator, to obtain a homogeneously blended soil six inches (6”) in depth per 1,000 square 
feet, the following amendments into the top 6” of soil located in all planting areas, as identified on 
the Planting Plan:  
 
5 cubic yards Compost  
18 pounds 27-8-11 Commercial Fertilizer  
160 pounds Agricultural Gypsum 
 
Compost: Do not use municipal solid compost. Provide compost meeting all applicable 40 CFR 503 
standards for Class A biosolids, TCEQ health and safety regulations as define in the TAC, Chapter 
332 and United States Composting Council (USCC) Seal of Testing Assurance (STA). Compost 
shall be manufactured from recycled leaf or yard trimmings, whenever possible. Acceptable ranges 
for compost are listed below:  
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Physical Requirements for Compost 

Table 1 
  
 
 
 
 

1. Test methods for the “Examination of Composting and Compost,” published  
by the United States Department of Agriculture and the USCC. 
2. A soluble salt content up to 10.0 dS/m for compost manufactured topsoil will 
 be acceptable. 

When furnishing biosolids compost, also provide a copy of the current TCEQ compliance statement 
signed by the facility manager. 

Planting Mix: Planting mix for backfilling planting holes shall consist of two parts of soil excavated 
from the planting holes (free of rock over one-half inch (1/2”) in diameter) and one part soil 
amendment. The materials shall be thoroughly mixed until they lose their individual identities. 

Trees, Shrubs, and other Plants: Provide nursery grown plants. Plants shall be as specified in the 
Plant List on the Project Landscape Improvement Plans and/or the Tree Ordinance. Plants shall be 

PROPERTY TEST METHOD REQUIREMENT 

Particle Size TMECC’ 02.02-B. “Sample Sieving for Aggregate Size  
Classification 

95% passing 5/8 in.  
.  
70%  passing 3/8 in. 

Heavy Metals  
Content 

TMECC1 04.06. ‘Heavy Metals and Hazardous Elements”:  
04.06-As. Arsenic  
04.06-Cd. Cadmium  
04.06-Cu. Copper  
04.06-Pb. Lead  
04.06-Hg. Mercury  
04.06-Mo. Molybdenum  
04 .06-Ni. Nickel  
04.06-Se. Selenium  
04.06-Zn, Zinc 

Pass 

 
Soluble Salts TMECC 04.10-A. “1:5 Slurry Method. Mass Basis  

5.0 dS/m maximum2 

pH TMECC 04.1 l-.A. “1:5 Slurry pH” 5.5—8.5 

Maturity TMECC 05.05-A. Germination and Root Elongation” > 80% 

Organic Matter  
Content 

TMECC 05.07-A. “Loss-On-Ignition Organic Matter 
Method” 

 

25-65% (dry mass)  
 
 

Stability TMECC 05.08-B. “Carbon Dioxide Evolution Rate 8 or below 

Fecal Coliform TMECC 07.01-B, “Fecal Coliforms” Pass 
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healthy, vigorous stock, well–rooted, with well-formed crowns, free of insects and disease. Provide 
plants with nametags attached showing the genus, species and specified variety. Tree trunks shall be 
sturdy and well “hardened off”.  

Under no condition will there be any substitution of plants or sizes for those listed on the 
accompanying Project Landscape Improvement Plans, except with the written consent of the 
Engineer.  

Inspection: All plant materials shall meet the specifications of Federal, State, and County laws 
requiring inspection for plant diseases and insect infestations. Inspection certifications required by 
law shall accompany each shipment invoice, or order for stock. Inspection of all plant material for 
acceptance shall be made at the project site at time of delivery. All plant material shall be approved 
by the Project Landscape Architect prior to installation. Any and all rejected plant material shall be 
marked as such and removed from the project site immediately.  

Reason for rejection: Rejection will be but not limited to the following: 

• Disease or insect infestation including eggs and larvae. 
• Any plants delivered to the job site, which are found to be not true to name or unsuitable in 

growth or conditions, shall be removed from the site and replaced with acceptable plants. 
• Dried or damage root system or crown. 
• Evidence of heat, freeze, wind burn, mold, sun scald, or similar conditions. 
• Stock not well establish in containers 
• Any conditions that does not conform to the plans or nursery stock standards; or conditions that 

would prevent thriving growth or cause an unacceptable appearance. 
Delivery and Protection: The Contractor shall notify the inspector at least two (2) days prior to the 
delivery date of each shipment of plant materials. Plant materials shall be protected and maintained 
in good condition. Bare root and balled materials shall be watered regularly and placed in a cool area, 
protected from sun and wind. 

Weed Barrier Fabric: Install weed barrier fabric under all mulched and gravel areas, to provide 
long term weed control. The fabric shall be woven, polypropylene and installed per the 
manufacturer’s specifications 

Mulch: 4” deep layer of mulch, Pro-Chip type medium grind with brown colorant made from 
recycled yard trimmings, or an approved equal 

Decorative gravel: Shall be 4” deep layer of granite rock, 3/4" minimum to 1” maximum size. 

Stabilized, decomposed granite surfacing: Shall be decomposed granite track fines. Color, will be 
as specified on the plans, maximum dry density shall be 130 pcf., optimum moisture shall be 8.8%, 
and the size of the individual fines shall conform to the following gradings:  
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Sieve Size  % Passing  
#4   85-100  
#8   55-80  
#30   30-45  
#200   10-20 
 
The performance characteristics of the decomposed granite should not be impacted by minor 
variations of the gradation (+/-10%). The material shall include Stabilizer binder additive. The 
organic binding agent shall be a premium non-toxic, colorless, odorless concentrated powder that 
binds decomposed granite together to provide a firm surface. The binding agent shall be pre mixed at 
a standard rate of 12-l6 pounds per ton of decomposed granite. It is critical that Stabilizer be 
thoroughly and uniformly mixed throughout the decomposed granite prior to installation. Decompose 
granite shall not be installed within the street Right-of-Way. 
 
Turf Seed: Provide seed from the previous season’s crop meeting the requirements of the Texas 
Seed Law, including the testing and labeling for pure seed (PLS= Purity x Germination). Furnish 
seed of the designated species, in labeled unopened bags or containers to the Engineer before 
planting. 
 
Sod: Use live, growing grass sod of the type specified on the plans. Use grass sod with a healthy root 
system and dense matted roots throughout the soil of the sod for a minimum thickness of 1 in. Do not 
use sod from areas where the grass is thinned out. Keep sod material moist from the time is dug until 
is planted. Grass sod with dried roots is unacceptable. 
 
Xeriscaping: It will be allowed only if the Landscape plans contain native succulents, grasses, 
shrubs,  trees and  perennials. It shall not be allowed if only contains rocks and cacti. Use plants 
with slow growing, drought tolerant to conserve water, reduce yard trimmings, and reduce the 
use of supplemental irrigation. 
 
 
 
D-810.3. Construction.  
 
Planting: Lift plants only from the bottom of the root balls or with belts or lifting harnesses of 
sufficient width not to damage root balls. Do not lift trees by their trunk or use the trunk as a lever in 
positioning or moving the tree in the planting area. Remove plastic, paper, or fiber pots from 
containerized plant material. Pull roots out of the root mat, and cut circling roots with a sharp knife. 
Loosen the potting medium and shake away from the root mat. Immediately removing the container, 
install the plant such that the roots do not dry out. Pack planting mix around the exposed roots while 
planting. 
 
Trees and Shrubs: Each tree and shrub location shall be as indicated on the project Landscape 
Improvement Plans and shall not be in conflict with any existing utilities, utility boxes, etc. Any and 
all plants improperly located shall be replanted in their proper location at no additional cost to the 
City. Excavate holes. Before any hole is made, the top six inches (6”) of amended soil shall be 
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removed and stockpiled at one side of hole. A hole of the appropriate size shall be made to a depth of 
the container. The size shall depend on the size of the plant container. The hole shall be broken in 
with a crowbar until it is twice the width of the container, leaving the sides rough. Break up the 
bottom six Inches (6”) of soil prior to placing plant. The plant shall then be set in an upright position 
in the center of the hole and the space around it backfilled with planting mix so that a minimum of 
four Inches (4”) of amended soil is around the sides of the root ball. Do not place organic matter 
beneath the plants root ball. The plant shall be set so that the root crown is 1/2” to 3/4” higher than 
average surrounding grade. Dispose of balance of excavation  around plant in a manner that water is 
shed away from the crown or trunk of plant. When the backfill around the plant is approximately 
two-thirds completed, the plant shall be thoroughly watered, after which the backfill shall be 
completed to the grade of the surrounding area. No boxed or canned trees shall be planted if the ball 
is broken or cracked, either before or during the process of planting.  
Street trees shall be planted within the road right-of-way a minimum of six feet from the back of curb 
and a minimum of two feet from the outside edge of a proposed or established sidewalk. Maximum 
flexibility shall be given to the placement of street trees to accommodate improvements such as 
driveways, utilities, lighting, etc. The Utility Notification Center should be notified to verify the 
location of utility lines prior to planting. 
 
Recommended Clearances for Street Trees:  
The Contractor shall make every effort to provide the following clearances for street trees:  
• Street light, or traffic signal poles; 20-feet minimum.   
• Stop signs and other traffic control devices: 20-feet minimum  
• Fire Hydrants: 5-feet minimum.  
• Driveways: 5-feet minimum from residential and 10-feet minimum from commercial.  
• Projected street corners: 30-feet minimum.  
• Avoid conflicts with tree canopies of existing street trees or existing trees on adjacent private 
property. 
 
Tree Staking: All trees shall be provided with two (2) Lodge Pole Pine Stakes, as shown on Project 
Landscape Improvement Plans. Tree stakes shall not be driven into the rootball. The tree ties shall be 
screwed to stakes in one place, and located 1/3 of the distance down the trunk from the main fork or 
branches.  
 
Soil Berm: In all planting areas (excluding turf), each plant shall have a soil berm constructed 
around it to retain water. The soil berm shall be at beat four inches (4”) high and shall have a 
minimum diameter of two feet (2’) for shrubs and three feet (3’) for trees.  
 
Edging: Each tree in turf areas shall have the turf removed in a 30” diameter ring from around 
the tree trunk.  
 
Pruning: Pruning shall be limited to a minimum necessary for removal of injured twigs and 
branches, with approval from the City.  
 
Watering: Immediately after planting, each tree or shrub shall be thoroughly watered, and the areas 
between soil berms shall be raked smooth.  
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Ground Surface treatments:  
 

• Mulch: Mulch shall be install, 4” deep, as shown in Project Landscape Improvement Plans 
and be approved by the Engineer, with weed barrier fabric installed underneath for long term 
weed control.  

• Decorative Gravel: Decorative gravel shall be installed a minimum of 4 in. deep, as shown 
in Project Landscape Improvement Plans and be approved by the Engineer, with weed barrier 
fabric installed underneath for long term weed control. Decorative gravel shall not be 
installed within the street R.O.W. 

• Decomposed Granite Installation: Decomposed granite shall be installed a minimum of 4 
in. deep, as shown in Project Landscape Improvement Plans and be approved by the 
Engineer, both to color and gradation. Upon thorough moisture penetration, compact 
aggregate screenings to 95% relative compaction by compaction equipment such as: double 
drum roller (2-4 ton) or single drum roller (1,000 lbs.) vibratory plate tamp. Do not begin 
compaction for 6 hours after placement and up to 48 hours. Decomposed granite shall be 
installed in two -2” lifts compacted to a 4” depth. Each lift shall be wetted, rolled, and 
compacted to 95% relative density. Installation of decomposed granite shall not occur on 
rainy days. Contractor shall submit a five lb. sample of decomposed granite to the Project 
Engineer for approval prior to delivery of material to the site. Remove and replace 
decomposed granite paving that is damaged, defective, or does not meet requirements of this 
section. Decomposed granite shall not be installed within the street R.O.W. 

• Turf Seeding: Cultivate the area to a depth of 4 in. before placing the seed unless otherwise 
directed. Plant the seed specified and mulch, after the area has been completed to lines and 
grades as shown on the plans. 

• Sodding: Cultivate the area to a depth of 4 in. before placing the sod. Plant the sod 
specified and mulch, if required, after the area has been completed to lines and grades as 
shown on the plans. Apply fertilizer uniformly over the entire area.  

 
 
Xeriscaping: Gather plants with similar water needs together. Most trees and shrubs shall be 
established after two growing seasons and required watering once or twice a month. Apply 3-4” 
layer of bark mulch to reduce evaporation, prevent erosion and stabilize soil temperature. 
Watering shall be deeply but infrequently. 
 
 
After all planting operations have been completed, and ground surface treatments have been 
installed, the Contractor shall remove all trash, empty plant containers, tools, and equipment used in 
this work, or any other debris accumulated by the work, from the site of the work, and all scars, ruts, 
or other marks in the area caused by this work shall be repaired at the Contractors expense, and the 
ground and surrounding areas are left in a neat and orderly condition throughout the site of the work. 
 
D-810.4 Inspection for Starting of Turf & Planting Maintenance Period: The Contractor 
shall adjust all remote control valves to close within 45 seconds to one minute upon shut-down from 
the irrigation controller. Upon completion of the irrigation, turf, and planting work, when a 
satisfactory stand of turf (between 2 and 3 inches high) has been established, and after the first 
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cutting, the Contractor shall notify the Engineer that the project is ready for maintenance. The 
Engineer shall then schedule a pre-maintenance walk-through inspection for the project and shall 
notify the Contractor and various City representatives, including the department that is going to 
maintain the facility, as to the time and date. Upon inspection, if the Engineer finds the irrigation, 
turf, planting work and ground cover, complete and in compliance with the Project Landscape 
Improvement Plans, the Engineer shall authorize the start of the maintenance period. Written notice 
will be given to the Contractor to inform him as to the starting date of the maintenance period. 
 
 
 
D-810.5 Measurement: This item will be measured by each plant or when specified as separate 
pay item as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D-810.6  Payment. The work performed and materials furnished in accordance with this item and 
measured as provided under ”Measurement” will be paid for at the unit price bid of the various 
materials when indicated as separate pay items. This price is full compensation for furnishing plant 
material of the size and type specified, mulch, plant soil mix, compost, landscape edge, plant bed 
preparation, vegetation barrier, water, mowing labor, equipment, tools, supplies and incidentals. 
Fertilizer will no be paid for directly but will be subsidiary. 
 
 
 
 

ITEM MEASURED BY 
Plant Each 
Mulch Cubic yard 
Plant soil mix Cubic yard 
Landscape edge Foot 
Plant bed preparation Square yard 
Vegetation barrier Square yard 
Seed Square yard 
Sod Square yard 
Ground cover Square yard 
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SECTION 812 

  DEFINITIONS 

Whenever used in these GENERAL CONDITIONS or in the other Contract Documents, the 
following terms have the meanings indicated which are applicable to both the singular and plural 
thereof: 

Addenda-Written or graphic instruments issued by ENGINEER prior to the receipt of bids which 
clarify, correct, or change the Bidding Requirements or the Contract Documents. 

Agreement-The written contract between OWNER and CONTRACTOR covering the Work to 
be performed; other Contract Documents are attached to the Agreement and made a part thereof 
as provided therein. 

Application for Payment-A request from CONTRACTOR for a progress or final payment on the 
form accepted by ENGINEER and which is accompanied by such supporting documentation as is 
required by the Contract Documents. 

Asbestos-Any material that contains more than one percent (1%) asbestos and is friable or is 
releasing asbestos fibers into the air above current action levels established by the United States 
Occupational Safety and Health Administration. 

BID-The offer or proposal of the BIDDER submitted on t he prescribed form setting forth the 
required information, including prices for the Work to be performed. 

Bidder- An individual, partnership,  l imited liability company, corporation, or joint venture 
submitting a bid for a proposed Contract.  

Bidding Documents-The advertisement or Invitation to Bid, Instructions to Bidders, the Bid 
form, and the proposed Contract Documents (including all Addenda issued prior to receipt of 
Bids). 

Bidding Requirements-The information requested by and conditions for bidding set forth in the 
advertisement or Invitation to Bid, Instructions to Bidders, and the Bid form. 

Bonds-Performance and Payment bonds and other instruments of security. 

Change Order-A document prepared by ENGINEER, which is signed by CONTRACTOR and 
OWNER and authorizes an addition, deletion, or revision in the Work, or an adjustment in the 
Contract Price or the Contract Times, issued on or after the Effective Date of the Agreement.  

Contract Documents-The Agreement, Addenda (which pertain to the Contract Documents), 
Contractor’s Bid (including documentation accompanying the BID and any post-bid 
documentation accompanying the BID and any post-bid documentation submitted prior to the 
Notice of Award) when attached as an exhibit to the Agreement, the Notice to Proceed, the 
Bonds, these GENERAL CONDITIONS, the Supplementary Conditions, the Specifications, and 
the PLANS, as the same are more specifically identified in the Agreement, together with all 
Written Amendments, Change Orders, Work Change Directives, Field Orders, and 
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ENGINEERS’s written interpretations and clarifications, issued pursuant to Paragraph 3.3, on or 
after the Effective Date of the Agreement.  S hop Drawing submittals approved pursuant to 
Paragraphs 6.17.4 and 6.17.5 and the reports and drawings referred to in Paragraphs 4.2.1 and 
4.2.2 are not Contract Documents. 

Contract Price-The amount agreed to by OWNER and CONTRACTOR for completion of the 
Work, in accordance with the Contract Documents, as stated in Article 4 of the Agreement 
(subject to the provisions of Paragraph 11.3.1 in the case of Unit Price Work), and as adjusted by 
any Change Orders. 

Contract Times-The numbers of days or the dates stated in the Agreement: (i) to achieve 
Substantial Completion, and (ii) to complete the Work so that it is  ready for final payment as 
evidenced by ENGINEER’s written recommendation of final payment in accordance with 
Paragraph 14.9.1. 

CONTRACTOR-The person, firm, or corporation with whom OWNER has entered into the 
Agreement. 

Defective-An adjective which, when modifying the word Work, refers to Work that is 
unsatisfactory, faulty, or deficient, in that it does not conform to, or has not been performed in 
accordance with, the Contract Documents, or does not meet the requirements of any inspection, 
reference standard, test, or approval referred to in the Contract Documents, or has been damaged 
prior to ENGINEER’s recommendation of final payment (unless responsibility for the protection 
thereof has been assumed by OWNER at Substantial Completion in accordance with Paragraph 
14.5.1 or 14.6). 

Effective Date of the Agreement-The date indicated in the Agreement on which it becomes 
effective; but if no such date is indicated, it means the date on which the Agreement is signed and 
delivered by the last of the two parties to sign and deliver. 

ENGINEER-The licensed person, firm, or corporation authorized by the City or the owner to act 
on their behalf. 

ENGINEER’s Subconsultant-A licensed person, firm, or corporation having a contract with 
ENGINEER to furnish services as ENGINEER’s independent professional associate or 
consultant with respect to the Project and who is identified as such in the Supplementary 
Conditions. 

Field Order-A written order issued by ENGINEER which orders minor changes in the Work in 
accordance with Paragraph 9.5 but which does not involve a change in the Contract Price or the 
Contract Times. 

General Requirements-Sections of Division A, B, and C of the Specifications. 

Hazardous Waste-The term Hazardous Waste shall mean (i) any hazardous materials, hazardous 
wastes, hazardous substances, and toxic substances as those or similar terms are defined under 
any Environmental Laws; (ii) any Asbestos or any material which contains any hydrated mineral 
silicate, including chrysolite, amosite, crociodolite, tremolite, anthophylite, and/or actinolite, 
whether friable or non-friable;(iii) any PCBs or PCB-containing materials, or fluids; (iv) radon; 
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(v) any other hazardous, radioactive, toxic, or noxious substance, material, pollutant, or solid, 
liquid, or gaseous waste; (vi) any pollutant or contaminant (including petroleum, petroleum 
hydrocarbon, petroleum products, crude oil, and any factions thereof; any oil or gas exploration 
or production waste, and natural gas, synthetic gas, and any mixtures thereof) that in its 
condition, concentration, or area of release could have a significant effect on human health, the 
environment, or natural resources; (vii) any substance that, whether by its nature or its use, is 
subject to regulation under any Environmental Law or, with respect to which any Environmental 
Law or Governmental Authority, requires environmental investigation, monitoring, or 
remediation; (viii) any Radioactive Material; and (ix) any underground storage tanks, as defined 
in 42 U .S.C. Section 699(1)(A)(I) (including those defined by Section 9001[1] of the 1984 
Hazardous and Solid Waste Amendments to the Resource Conservation Act, 42 U.S.C. Section 
6901 et seq.; the Texas Water Code Annotated Section 26.344; and Title 30 of  the Texas 
Administrative Code Sections 334.3 and 334.4), whether empty, filled, or partially filled with any 
substance. 

Laws and Regulations; Laws or Regulations-Any and all applicable laws, rules, regulations, 
ordinances, codes, and orders of any and all governmental bodies, agencies, authorities, and courts 
having jurisdiction over the Work, the Project, and/or the CONTRACTOR’s performance of the 
Work. 

Liens-Liens, charges, security interests, or encumbrances upon real property or personal property. 

Milestone-A principal event specified in the Contract Documents relating to an intermediate 
completion date or time prior to Substantial Completion of all the Work. 

Notice of Award-The written notice by OWNER to the apparent Successful Bidder stating that, 
upon compliance by the apparent Successful Bidder with the conditions precedent enumerated 
therein, within the time specified, OWNER will sign and deliver  
the Agreement. 

Notice to Proceed-A written notice given by OWNER to CONTRACTOR (with a  
copy to ENGINEER) fixing the date on w hich the Contract Times will commence to run  
and on which CONTRACTOR shall start to perform CONTRACTOR’s obligation under  
the Contract Documents.  

OR EQUAL CLAUSE- Whenever a m aterial or article required is specified or shown on t he 
plans by using the name of the proprietary product, or of a particular manufacturer or vendor, any 
material or article which will perform adequately the duties imposed by the general design will 
be considered equal and satisfactory, provided the material or article so proposed is of equal 
substance and function, and only after written approval by the City Engineer. 
 
OWNER-The public body or authority, corporation, association, firm, or person  
which is a party to the Agreement and for whom the Work is to be provided. 

Partial Utilization-Use by OWNER of a substantially completed part of the Work for the 
purpose for which it is intended (or a related purpose) prior to Substantial Completion of all the 
Work in accordance with Paragraph 14.6. 

PCBs-Polychlorinated biphenyls. 
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Petroleum-Petroleum, including crude oil or any fraction thereof, which is liquid  
at standard conditions of temperature and pressure (60 degrees Fahrenheit and 14.7 pounds per 
square inch absolute), such as oil, petroleum, fuel oil, oil sludge, oil refuse, gasoline, kerosene, 
and oil mixed with other non-Hazardous Wastes and crude oils. 

PLANS-The PLANS which show the scope, extent, and character of the Work to  
be furnished and performed by CONTRACTOR and which have been prepared or approved by 
ENGINEER and are referred to in the Contract Documents.  Shop drawings are not Drawings as 
so defined. 

Project-The total construction of which the Work to be provided under the Contract Documents 
may be the whole, or a part as indicated elsewhere in the Contract Documents. 

Radioactive Material-Source, special nuclear, or byproduct material as defined by the Atomic 
Energy Act of 1954 (42 USC Section 2011 et seq.) as amended from time to time. 

Resident Project Representative-The authorized representative of the OWNER who may be 
assigned to the site or any part thereof. 

Right of Way- A general term denoting land or property devoted to transportation purposes. 

Samples-Physical examples of materials, equipment, or workmanship that are representative of 
some portion of the Work and which establish the standards by which such portion of the Work 
will be judged. 

Shop Drawings-All drawings, diagrams, illustrations, schedules, and other data or information 
which are specifically prepared or assembled by or for CONTRACTOR and submitted by 
CONTRACTOR to illustrate some portion of the Work. 

Specifications-Those portions of the Contract Documents consisting of written technical 
descriptions of materials, equipment, construction systems, standards, and workmanship as 
applied to the Work and certain administrative details applicable thereto. 

Subcontractor-An individual, firm, or corporation having a direct contract with CONTRACTOR or 
with any other Subcontractor for the performance of a part of the Work at the site. Excluding a 
material supplier, truck owner-operator, wholly owned subsidiary, specialty-type businesses such 
as security companies and rental companies. 

Subsidiary- Materials, labor, or other elements that because of their nature or quantity have not 
been identified as a separate item and are included within the items on which they necessarily 
depend. 

Substantial Completion-The Work (or a specified part thereof) has progressed to the point 
where, in the opinion of ENGINEER as evidenced by ENGINEER’s definitive certificate of 
Substantial Completion, it is sufficiently complete, in accordance with the Contract Documents, 
so that the Work (or specified part) can be utilized for the purposes for which it is intended or, if 
no such certificate is issued, when the Work is complete and ready for final payment as 
evidenced by ENGINEER’s written recommendation of final payment in accordance with 
Paragraph 14.9.  The terms “substantially complete” and “substantially completed” as applied to 
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all or part of the Work refer to Substantial Completion thereof.  

Supplementary Conditions-The part of the Contract Documents which amends or supplements 
these GENERAL CONDITIONS. 

Supplier-A manufacturer, fabricator, supplier, distributor, materialman, or vendor having a direct 
contract with CONTRACTOR or with any Subcontractor to furnish materials or equipment to be 
incorporated into the Work by CONTRACTOR or any Subcontractor. 

Traffic Lane- The strip of roadway intended to accommodate the forward movement of a single 
line of vehicles. 

Underground Facilities-All pipelines, conduits, ducts, cables, wires, manholes, vaults, tanks, 
tunnels, or other such facilities or attachments, and any encasements containing such facilities 
which have been installed underground. 

Unit Price Work-Work to be paid for on the basis of unit prices. 

Work-The entire completed construction or the various separately identifiable parts thereof 
required to be furnished by the CONTRACTOR under the Contract Documents.  Work includes 
and is the result of the CONTRACTOR performing or furnishing all labor, furnishing and 
incorporating all materials and equipment into the construction, performing or furnishing all 
services, and furnishing all documents, all as required by the Contract Documents. 

Work Change Directive-A written directive to CONTRACTOR, issued on or after the Effective 
date of the Agreement and signed by OWNER and prepared by ENGINEER, ordering an 
addition, deletion or revision in the Work, or responding to differing or unforeseen physical 
conditions under which the Work is to be performed, as provided in Paragraph 4.2 or 4.3, or to 
emergencies under Paragraph 6.15.  A Work Change Directive will not change the Contract Price 
or the Contract Times but is evidence that the parties expect that the change directed or 
documented by a Work Change Directive will be incorporated in a subsequently issued Change 
Order following negotiations by the parties as to its effect, if any, on t he Contract Price or 
Contract Times as provided in Paragraph 10.1.2. 

Written Amendment-A written amendment of the Contract Documents, signed by OWNER and 
CONTRACTOR on or after the Effective Date of the Agreement and normally dealing with the 
nonengineering or nontechnical, rather than strictly construction-related aspects of the Contract 
Documents. 



STANDARD TYPICAL DETAILS 



N.T.S. MARCH. 28, 2013 

OESI.GNED BY: APPROVED BY: 

DETAIL NO: 

102-1 

TOP 12 INCHES TO BE 
COMPACTED TO 95%* IN 
2 LIFTS. 

SECONDARY ZONE TO BE 
COMPACTED IN 1 0" LIFTS TO 
95%* COMPACTION AT OPTIMUM 
MOISTURE (TOLERANCE= ±2). 
MAXIMUM P.l.=22. 
NATIVE SOIL IS ALLOWED IF 
STABILIZED IN AN ACCEPTABLE 
MANNER. NO ZERO P.l. SAND 
IS ALLOWED. 

PRIMARY ZONE TO BE 
COMPACTED IN 6" LIFTS 
TO 95%* COMPACTION AT 
OPTIMUM MOISTURE 
(TOLERANCE = ± 2). 
MAXIMUM P.l. = 18. 
NO ZERO P.l. SAND IS 
ALLOWED. EXCEPT ON 
WATER & SEWER PIPE 
ZERO P.l. SAND OR 
GRAVEL IS ALLOWED. 

BEDDING THICKNESS = PIPE 
O.D./8. ( 4 INCH MIN.), AND SHALL 
CONSIST OF SAND OR PEA GRAVEL. 

UTILITY TRENCH CONDITION "A" 
WITHIN PAVED AREAS 

DETAIL DESCRIPTION 

UTILITY TRENCH 
BACKFILL DETAIL 

CONDITION ••A•• 

N.T.S. 



BEDDING THICKNESS = PIPE 

• • • • • • • • • • & ••••••••••• 

. ·.·.·.·.·:.·.·.·.·.N ·.·.·.·.·:.·:.·.·. 

O.D./8. (4 INCH MIN.), AND SHALL 
CONSIST OF SAND OR PEA GRAVEL. 

6-INCH CROWN 

SECONDARY ZONE TO BE 
COMPACTED IN 1 0" LIFTS TO 
90%* COMPACTION AT OPTIMUM 
MOISTURE (TOLERANCE = ±2). 
MAXIMUM P.l. = 26. NATIVE 
SOIL IS ALLOWED IF STABILIZED 
IN AN ACCEPTABLE MANNER. 
NO ZERO P.l. SAND ALLOWED . 

PRIMARY ZONE TO BE 
COMPACTED IN 6" LIFTS 
TO 95%* COMPACTION AT 
OPTIMUM MOISTURE 
(TOLERANCE = ± 2). 
MAXIMUM P.l. = 18. 
ZERO P.l. SAND OR 
GRAVEL IS ALLOWED. 

UTILITY TRENCH CONDITION "8" WITHIN THE 
R.O.W., OUTSIDE OF PAVED AREAS 

N.T.S. MARCH. 28,2013 

DETAIL NO: 

102-2 

DETAIL DESCRIPTION 

UTILITY TRENCH 
BACKFILL DETAIL 

CONDITION ••a•• 

N.T.S. 

REVISIONS: 



N.T.S. MARCH. 28, 2013 

DESIGNED BY: 

OETAILNO: 

102-3 

. . . . . . . . . . .... . ......... . 

.·.·.·.·.·.·.·.·.·:.('~ .·:.·.·.·::.·:.· 

6-INCH CROWN 

SECONDARY ZONE TO BE 
COMPACTED IN 18" LIFTS TO 
85%* COMPACTION AT OPTIMUM 
MOISTURE (TOLERANCE = ±3). 
NO LIMIT ON PLASTICITY INDEX. 

RIMARY ZONE TO BE 
COMPACTED IN 6" LIFTS 
TO 95%* COMPACTION AT 
OPTIMUM MOISTURE 
(TOLERANCE = ± 2). 
MAXIMUM P.l. = 18. 
ZERO P.l. SAND OR 
GRAVEL IS ALLOWED. 

BEDDING THICKNESS = PIPE 
O.D./8. ( 4 INCH MIN.), AND SHALL 
CONSIST OF SAND OR PEA GRAVEL. 

UTILITY TRENCH CONDITION "C" 
BEYOND THE R.O.W. 

DETAIL DESCRIPllON 

UTILITY TRENCH 
BACKFILL DETAIL 

CONDITION ••c•• 

N.T.S. 

REVISIONS: 



N.T.S. 

DESIGNED BY: 

102-4 

SECONDARY ZONE: REFER TO 
SECTIONS 134 OR 136. 

PRIMARY ZONE: ZERO P.l. SAND 
OR GRAVEL. 

BEDDING THICKNESS = PIPE -­
O.D./8. (4 INCH MIN.), AND SHALL 
CONSIST OF SAND OR PEA GRAVEL. 

UTILITY TRENCH CONDITION "D" CEMENT 
STABILZED SAND/CALICHE OR 

FLOWABLE BACKFILL 

MARCH. 28, 2013 

DETAIL DESCRIPTION 

UTILITY TRENCH 
BACKFILL DETAIL 

CONDITION ••D•• 

N.T.S. 



STREET R.O.W. 

VARIES 
AUTOMATED METER 

PLASTIC BOX 
OR AS SPECIFIED 

UTIUTIES DEPARTMENT 

~~ 
a. I 

~~ 

PRIVATE PROPERTY 

1-~~1 ml~l~~~ffiffi~~iffi~~~~ffiffil~~~~~wr~~~~~~z2~~~~~~1~1~1~~~~~~ 

0::: 

b~ 
lu 

':,r • 
z 
:E 

WATER MAIN 
(C-900 DR14 CLASS 305) 

N.T.S. MARCH. 28, 2013 

DETAIL NO: 

104-1 

(D) ANGLE 
METER V/>J....VE 

COMPRESSION CONNECTION . . 
oz 
1-• :IE 

I") 

(A) CORPORATION VALVE 
COMPRESSION CONNECTION 

(C) CURB VALVE 
COMPRESSION CONNECTION 

TYPICAL WATER SERVICE INSTALLATION 
TYPICAL 3/4 11 AND 111 

DESCRIPTION 

TAP SIZE (A) 

~" ~" 

1" 1" 

DETAIL DESCRIPTION 

SINGLE WATER 
SERVICE 

(B) 

~" 

1" 

N.T.S 

(C) (D) 

~" ~" 

1" 1" 

PRIVATE PLUMBING 
UNE TO CUSTOMER 
(BY OTHERS) 



TAP SIZE 
1 , 

1-1/2" 

N.T.S. MARCH. 28, 2013 

DESIGNED BY: APPROVED BY: 

104-2 

SERVICE SADDLE 

(B) COPPER TUBING 
lYPE K 

(A) CORPORATION VALVE 
COMPRESSION CONNECTION 

(E) BRASS 90 ELBOW 
COMPRESSION FITTING 

(C) CURB VALVE 
COMPRESSION CONNECTION 

AUTOMATED METER 
PLASTIC BOX 

OR AS SPECIFIED BY 
UTIUTIES DEPARTMENT 

(D) BRASS TEE 
COMPRESSION FITTING 

(F) CURB VALVE ----' 
COMPRESSION CONNECTION 

TYPICAL WATER SERVICE INSTALLATION 
TYPICAL 111 AND 1-1/211 

DESCRIPTION 

(A) (B) (C) 

1" 1 " 1 " 

1-1/2" 1-1/2" 1-1/2" 

DETAIL DESCRIPTION 

DOUBLE WATER 
SERVICE 

(D) 

1 " 

1-1/2" 

N.T.S 

(E) (F) 
1 , ~" 

1-1/2" 1" 

REVISIONS: 

(G) 

~" 

1 " 



STREET R.O.W. PRIVATE PROPERlY 
~--------------------------~~~--------------------------~----------~~------1-

SCALE 

N.T.S. MARCH. 28, 2013 

DETAIL NO: 

104-3 

VARIES 

{E) ANGLE 
METER VALVE 

COMPRESSION CONNECTION 

{B) COPPER 
TUBING 
TYPE K 

{A) CORPORATION VALVE 
COMPRESSION CONNECTION 

AUTOMATED METER 
PLASTIC BOX 

OR AS SPECIFIED BY 
UTILITIES DEPARTMENT 

I 

~I 
oJ 

~~ 

{D) CURB VALVE 
COMPRESSION CONNECTION 

{C) BRASS 90 ELBOW 
COMPRESSION CONNECTION 

TYPICAL SINGLE WATER SERVICE INSTALLATION 
TYPICAL 1-1/21111 AND 211 

DESCRIPTION 

TAP SIZE (A) (B) 

1-1/2" 1-1/2" 1-1/2" 

2" 2" 2" 

DETAIL DESCRIPTION 

2•• SINGLE 
WATER SERVICE 

(C) 

1-1/2" 

2" 

N.T.S 

(D) (E) 

1-1/2" 1-1/2" 

2" 2" 

PRIVATE PLUMBING 
UNE TO CUSTOMER 
(BY OTHERS) 



TAP SIZE 

1-1 /2" 

2" 

SCALE 

N.T.S. 

DESIGNED BY: 

104-4 

(F) BRASS 90 ELBOW 
COMPRESSION CONNECTION 

(E) COPPER TUBING 
TYPE K 

SERVICE SADDLE 

(B) COPPER TUBING 
lYPE K 

(A) CORPORATION VALVE 
COMPRESSION CONNECTION 

MULTIPLE WATER SERVICE INSTALLATION 
TYPICAL 1-1/2 1111 AND 2 .. 

(A) 

1-1/2" 

2" 

MARCH. 28, 2013 

APPROVED BY: 

N.T.S 

DESCRIPTION 

(B) (C) (D) (E) 

1-1/2" 1-1/2" 1-1/2" 1-1/2" 

2" 2" 

DETAIL DESCRIPTION 

MULTIPLE 
WATER SERVICE 

2" 2" 

AUTOMATED METER 
PLASTIC BOX 

OR AS SPECIFIED BY 
UTIUTIES DEPARTMENT 

(F) MAXIMUM 

1-1/2" 

2" 

# ~, 
5 

10 

~lw . z 
0 ::J 
~ 

wl~ 
LLJ LLJ 
0:: 0.. 
1- 0 
(/) 0:: 

0.. 

SERVICES 



(BY PLUMBER)-----... 

AUTOMATED METER 
PlASTIC~ 

OR AS SPECIFIED BY----­
UTILITIES DEPARTMENT 

PRIMARY 
METER __ _____, 

ANGLE 
METER VALVE __ ____, 

BRASS TEE 
COMPRESSION CONNECTION __ _____, 

EXISTING CURB VALVE 
COMPRESSION CONNECTION __ ____, 

WATER MAIN 

SECONDARY 
METER 

ANGLE 
METER VALVE 

BRASS 90 ELBOW 
COMPRESSION CONNECTION 

BY CITY (RESIDENTIAL ONLY) 

WATER SERVICE INSTALLATION 
11T 11 CONNECTION 

N.T.S 

DETAIL DESCRIPTION 
REVISIONS: 

N.T.S. MARCH. 28, 2013 

DESIGNED BY: 

104-5 

APPROVED BY: 

••T•• CONNECTION 
WATER SERVICE 



N.T.S. 

DETAIL NO: 

104-6 

l~ 
~ 

UNDISTURBED SOIL 

WATER MAIN C900 
DR-14 CLAS 305 lYPICAL THRUST BLOCK ANY BEND 

2500 psi. CONCRETE (FORMED) 

MARCH. 28, 2013 

BASED ON 2000 LBS/SQFT MIN. SOIL BEARING CAPACilY 

THRUST BLOCK DIMENSIONS 
150 PSI TEST PRESSURE 

L LENGTH REQUIRED IN INCHES (SEE DETAIL) 

T VERTICAL SOIL BEARING THICKNESS IN INCHES 
PIPE 
SIZE BEND 

"TEE" CAP go· 45" 22 1/2" 11 1/4" 

8" 43/12 43/12 43/12 23/12 12/12 12/12 

12" 48/24 48/24 48/24 35/18 26/12 16/12 

RESTRAINT LENGHT IN FEET 
150 PSI TEST PRESSURE 

SAFElY FACTOR =2.0, SOIL lYPE= CL, 4' PIPE COVER 
PIPE 
SIZE 

8" 

12" 

"TEE" CAP 
HORIZONTAL BENDS 

* go· 45" 22 1/2" 11 1/4" 
26' 68' 25' 10' 5' 3' 

5' (12X8) 
g7' 55' (12X12) 

* RESTRAINT LENGTH ALONG THE BRANCH. ASSUMING A 
MINIMUM PIPE LENGTH OF 5FT ON EACH SIDE OF THE TEE 
RUN WITHOUT FITTINGS. 

WATER MAIN cgoo 
DR-14 CLASS 305 

CONCRETE HORIZONTAL THRUST BLOCK & RESTRAINT LENGHTS 

N.T.S 

DETAIL DESCRIPTION 

CONCRETE 
THRUST BLOCK 

DETAIL 

REVISIONS: 



INSTALL 12 MILS DRY EPOXY 
PAINT IN 3 LAYERS OR ACRYLIC 

PAINT SKY BLUE 

C.l. MANHOLE COVER & FRAME: 
LABELED WITH "CITY OF LAREDO", 

"WATER" (EJIW 414 300 88A¢1 OR 
EQUAL) 30" CLEAR OPEN WIDTH 

REINFORCED CONCRETE CONE. SUBMIT 
SHOP DRAWINGS OF ALL MATERIALS FOR 

ENGINEER APPROVAL 

FINISH GRADE 

B. AIR R 
FOR 8"¢ PIPE: 

1" A.R.V. APC0-200 AB, ARI D-040 
OR APPROVED EQUAL 

FOR 12"¢ PIPE TO 16"¢ PIPE: 
2" A.R.V. ARI D-040 
OR APPROVED EQUAL 

FOR 24"¢ PIPE: 
2" A.R.V. ARI D-060 CHF 

2" STAINLESS STEEL BALL VALVE 
WITH HAND LEVER 

BACKFILL MATERIAL, 
AS PER SPECS. 

2" SERVICE SADDLE 
SMITH-BLAIR, FORD OR EQUAL 

WITH CORPORATION VALVE 

4" GALVANIZED IRON PIPE WITH 
SECURED CAP & TWO (2) 

ROWS OF 4" ORANGE, 
REFLECTIVE SAFETY TAPE 

DRILL 24 - 1 /2"¢ HOLES 
EQUAL SPACE, 4 ROWS, 

IIU:I:)IU:tJ------- PROTECTED ON INSIDE WITH 
ALUMINUM WIRE MESH 

2" PVC SCH 40 
PIPE & FITTINGS. WIRE 
MESH #16 TO BE FASTENED 
AT THE TOP 

6"x6"CONCRETE COLLAR 
4" THICKNESS 

2" THREADED OUTLET 

TYPICAL 111 OR 2 11 COMBINATION AIR RELEASE/AIR VACUUM VALVE DETAIL 
(WATER MAIN WITHIN AN EASEMENT) 

SCALE 

N.T.S. MARCH. 28,2013 

DESIGNED BY: APPROVED BY: 

DETAIL NO: 

104-7 

SECTION VIEW 

DETAIL DESCRIPTION 

AIR RELEASE/AIR 
VACUUM VALVE 

DETAIL 

N.T.S 

REVISIONS: 



SCALE 

INSTALL 12 MILS DRY EPOXY 
PAINT IN 3 LAYERS OR 

ACRYLIC PAINT SKY BLUE 

WATER TIGHT SEAL 

C.l. MANHOLE COVER & FRAME: 
LABELED WITH "CITY OF LAREDO", 

"WATER" (EJIW 414 300 88A¢1 OR 
EQUAL) 30" CLEAR OPEN WIDTH 

REINFORCED CONCRETE CONE. SUBMIT 
SHOP DRAWINGS OF ALL MATERIALS FOR 

ENGINEER APPROVAL 

2" CONTINUOUS 
COPPER PIPE 

BACKFILL MATERIAL, 
AS PER SPECS. 

.LEQ.Erill 

I 4" GALV. IRON PIPE WITH 
SECURED CAP. TWO (2) 

ROWS OF 4" ORANGE, 
REFLECTIVE SAFETY TAPE 

I DRILL 24 - 1 /2"(1) HOLES 
EQUAL SPACE, 4 ROWS, 

_____ !PROTECTED ON INSIDE WITH 
ALUMINUM WIRE MESH 

rr::::t----12" PVC SCH 40 
PIPE & FITTINGS. WIRE 
MESH #16 TO BE FASTENED 

6"x6"CONCRETE COLLAR 
4" THICKNESS 

C.M.U. OR 4" REINF. CONC. SLAB 
SUPPORT FOR CONE & PIPING 

1" OR 2" COMB. AIR RELEASE: 
FOR 8"¢ PIPE: 

1" A.R.V. APC0-200 AB, ARI D-040 
OR APPROVED EQUAL 

FOR 12"¢ PIPE TO 16"¢ PIPE: 
2" A.R.V. ARI D-040 OR APPROVED EQUAL 

FOR 24"¢ PIPE: 
2" A.R.V. ARI D-060 CHF OR APPROVED EQUAL 

AIR VACUUM VALVE ARI MODEL 
D-060-C HF OR APPROVED EQUAL 

A.) 2" AIR ANGLE VALVE, FLANGED X COMPRESSION UNION 
B.) 2" COMPANION FLANGE 

2" SERVICE SADDLE 
SMITH-BLAIR FORD OR EQUAL 

C.) 2" GALVANIZED IRON NIPPLE , 1 0" LONG 
D.) 2" GALVANIZED IRON 90 ELBOW 

TYPICAL 111 OR 2 11 COMBINATION AIR RELEASE/AIR VACUUM VALVE DETAIL 
(WATER MAIN BEHIND THE CURR) 

SECTION VIEW N.T.S 

DETAIL DESCRIPTION 
REVISIONS: 

N.T.S. MARCH. 28,2013 

AIR RELEASE/AIR 
VACUUM VALVE 

104-a DETAIL 



~~~~~~~~~~~~~~so· R.o.w.~~~~~~~~~~~~~~· 1

1 ~ 
....J 

~I 
~ 

~I 
0 
~ 
0... 

5.5' 

-
s.s. 
0 

SCALE 

N.T.S. MARCH. 28,2013 

DESIGNED BY: APPROVED BY: 

104-9 

31' B/8 

4' 15.5' 

-;-~·~ 
...... 

. ,,. 

20.5' 

15.5' 

. ..... ....... 
~·~·~~ 

20.5' 

TYPICAL STREET SECTION 
N.T.S. 

4' 5.5' 

W.L. 

0 

WATER & SANITARY SEWER LINE LAYOUT DETAIL 

DETAIL DESCRIPTION 

WATER& 
SANITARY SEWER 

LINE LAYOUT 
DETAIL 

N.T.S. 

::J 

~I 
~ 

~~ 
0 
~ 
0... 

-



BUTTERFLY VALVE CONSTRUCTED 
IN THE TERRACE SHALL BE 
CONSTRUCTED WITH NO. 3 BARS 

1----+----r-----C-1.1. CAP TO BE LABELED "WAlER/ASPHALT (AS REQUIRED) 

6" MIN. CONCRETE COLLAR 
AROUND VALVE BOX WHERE 
SUBJECT TO VEHICULAR 
TRAFFIC 

6" MIN. 6" MIN. 

6" D.l. PIPE IN ONE PIECE 
LENGTH VARIES WITH DEPTH 
OF VALVE 

CONCRETE GROUT AROUND 
BASE OF BOOT TO KEEP DIRT 
OUT OF VALVE STEM PLACE 
TAR PAPER BETWEEN VALVE 
CASTING AND GROUT. 

STANDARD VALVE BOX 
ASSEMBLY 

BURLAP PACKING AROUND 
VALVE CASTING AND BASE OF 
6" VALVE BOX BOOT 

BUTTERFLY VALVE WITH 
ACTUATOR & 2" NUT 

BUTTERFLY VALVE AND BOX 

N.T.S. MARCH. 28,2013 

DESIGNED BY: APPROVED BY: 

DETAIL NO: 

108-1 

DETAIL DESCRIPTION 

BUTTERFLY 
VALVE & BOX 

DETAIL 

N.T.S. 

REVISIONS: 

z 
2 
~ 



SCALE DRAWN DAlE: 

N.T.S. MARCH. 28, 2013 

DESIGNED BY: APPROVED BY: 

DRAWN BY: 

DETAIL NO: 

110-1 

: 
0 
I 

':,t 

CONCRETE SUPPORT 
(FORMED) 

REINFORCED WITH 6"X6"N0.6 
W. W.M. OR N0.3 REBARS AT 
EVERY 6" O.C. CONC. 3000 PSI 
STEEL 64000 PSI. 

CAST IRON SCREW VALVE BOX 
TOP & BOTTOM (2 PIECES) 

(VARIABLE) 

NOTE: CAST IRON VALVE EXTENSION OR 8" PVC PIPE 

TO BE USED FOR DEEPER GATE VALVES 

WATER VALVE DETAIL 
N.T.S 

DETAIL DESCRIPTION 
REVISIONS: 

WATER VALVE 
DETAIL 



~ 
~ 

~ FIRE HYDRANT 
3' ~~ v _r o...:J/ R.O.W. LINE -----

--r-t --+--,( 
M _..,.,-WATER MAIN 

• : : 9 :~ \~1; -; :·; .. < . < . : < :~ ! > < • \ :. : ~ / .. · :~ ... < : . ; '. ;· . : ~ ~. 
~·.in:·· _I : · ·· . CONCRETE siDEWALK . ~ . . · .~ . ··:··~. BACK OF CURB ~: •· · ·•, .:~ .. :..":'~~ 

: .. '¢. ... • ...• ·..•. . ·····~·4· ..... 
.. . .... : 4 ·. :.QR AS INDICATED ON PLA~s~ ·.s .· · ·.~ ·• .. ~.- •··· · ·. ·, .. ··;;:.it'-
·: . . ' .-' .. ~. :• ':··A:. :4: ·~·• ·.·. ·~ ." ._ .. : • ·: ... :. ·. ··~. ··.~···4 ... · .... · .·" ·.·• : ~· :• 

ft • • •, • • • • •<I•, • • • • • 11 • •' • • •· • • • • • • ·V • • • • • ·"'· • • • 9· ··' • • • 

3' TYP. VARIES FIRE HYDRANT TO BE 
MULLER (SUPER CENTURION 
250) IMPROVED 6" 
MECHANICAL JOINT OR 
APPROVED EQUAL. 

CAST IRON CAP 
MARKED WATER 

INSTALL 4" THICK 24" 
1---~--.r--1~-....---+-- CONC. SLAB AT ALL 

VALVE CAPS 

6" C.l. --------.. 
CAST IRON 

,-----+-- OR 8" PVC PIPE 

HYDRANT 
DRAIN 
IN CLEAR 
WITH MIN. 
12" 
PEA 
GRAVEL 

N.T.S. MARCH. 28, 2013 

DESIGNED BY: APPROVED BY: 

DETAIL NO: 

112-1 

EXTENSION 

6" GATE VALVE 
,..---+---& VALVE BOX 

FULLY RESTRAINED 
FITTINGS & VALVES 

SECTION VIEW (INCLUDE W/FIRE 
HYDRANT BID ITEMS) 

WATER 
MAIN 

FIRE HYDRANT INSTALLATION DETAIL 
N.T.S 

DETAIL DESCRIPTION 

FIRE HYDRANT 
INSTALATION 

DETAIL 

REViSIONS: 

ALL FIRE HYDRANTS SHALL 
HAVE AN "ANCHOR TEE" AT 
THE MAIN. THE VALVE 
SHOULD BE ADJACENT TO 
THE ANCHOR TEE WITHA A 
VALVE BOX AND COVER -
ALL INCLUDED WITH "FIRE 
HYDRANT" UNIT BID PRICE. 

CONCRETE THRUST BRACING 
NOT APPLICABLE THIS 
PROJECT - ALL FITTINGS 
AND VALVES SHALL INCLUDE 
APPROVED JOINT RESTRAINT 
SYSTEM. 

FIRE HYDRANT CLEARANCE 
IN ACCORDANCE WITH 
2012 INTERNATIONAL FIRE 
CODE (SECTION 508.5.5) 
OR LA TEST REVISION 

RAISED BLUE PAVEMENT 
MARKERS SHALL BE 
PRO~DED ON PUBLIC OR 
PRIVATE STREETS TO 
INDICATE THE LOCATION 
OF FIRE HYDRANTS. THESE 
PAVEMENT SHALL BE 
PLACED JUST OFF CENTER 
TO THE SIDE OF THE FIRE 
HYDRANT. 



SCALE 

N.T.S. MARCH. 28, 2013 

DESIGNED BY: 

NOTE:S: 

18• MIN. 
4' MAX. 

KNOXBOX PLUGS 
OR APPROVED EQUAL 

FREE STANDING 
FIRE DEPARTMENT CONNECTION 

N.T.S 

1. FDC (FIRE DEPARTMENT CONNECTION) SIGN: THE SIGN MUST BE OF METAL TYPE WITH A MINIMUM SIZE OF 
12• X 18• HAVING A WHIT£ REFLECTIVE BACKGROUND AND MUST READ FDC IN RED LETTERS MINIMUM 
6• X 1•. ANY LOCATION WITH MULTIPLE FDC'S MUST HAVE THE BUILDINGS ADDRESS IF DIFFERENT FROM 
SURROUNDING BUILDINGS OR BUILDING NUMBER IF BUILDINGS ARE IN THE SAME COMPLEX, WITH MINIMUM 
2• X~· LETTERS AND/OR NUMBERS. SIGN MUST ALSO SPECIFY IF lfS A SPRINKLER SYSTEM FDC OR 
STAND PIPE FDC. SIGN MUST ALSO BE VISIBLE FROM ACCESS .ROAD, SIGN INSTALLATION REQUIREMENTS 
ARE IN ACCORDANCE WITH CITY OF LAREDO ORDINANCE 2012-D-111. 

DETAIL DESCRIPTION 

FREE STANDING 
FIRE DEPARTMENT 

REVISIONS: 

1-----DET---IAILI..-NO: ---1 CONNECTION 
112-2 



SCALE 

N.T.S. MARCH. 28, 2013 

DETAIL NO: 

112-3 

UBLE CHECK DETECTOR ASSEMBLY 

~~u;L~Jr ~t}i'fD *GA~ 
VALVE WITH HANDWHEEL 
OPERATOR. 
SEE NOTE 5,7 

PVC C900 ______r-----"'11110 
OR-14 CLASS 305'---' L 'IOO)lAINEO 

CONCRETE FOOTINGS AS 
REQUIRED BY SYSTEM DESIGNER 

n 111r-o RIGID PIPE '-J t____j- SEE NOTE 4. 

§~''NOTE 4 

LRIGID PIPE TO 5' PAST 
BEND. SEE NOTE 4. 

ELEVATION 
N.T.S. 

PLAN 
NOTES: 

N.T.S. 

1. ABOVE GROUND DOUBLE CHECK DETECTOR ASSEMBUES {DCDA) MUST CONFORM WITH THE 
CITY OF LAREDO SPECIFICATIONS PRE-APPROVED UST. 

2. 4• - a• DCDA SHALL BE SUPPORTED WITH ADEQUATE CONCRETE OR STEEL SUPPORT PEDESTAL(S). 
3. OUTDOOR INSTALLATION SHALL HAVE A PROTECTIVE ENCLOSURE. INSULATION 

REQUIRED FOR ABOVE GROUND BACKFLOW ASSEMBUES. 
4. 4• TO a• DUCTILE IRON PIPE. 

RESTRAINED JOINTS SHALL BE WITH MEGA LUG RESTRAINTS OR APPROVED EQUAL 
5. THE CITY OF LAREDO APPROVED 4• - a• DCDA INCLUDES SHUT OFF VALVES 

#1 AND #2 (OS & Y) AS PART OF THE ASSEMBLY. NO SUBSTITUTIONS SHALL 
BE PERMITIED. 

6. TEST COCK f1 SHALL BE UPSTREAM OF SHUT OFF VALVE 
#1 AND IS PART OF THE APPROVED ASSEMBLY. 

7. FIRE UNE SERVICES SHALL HAVE OUTSIDE STEM AND YOKE 
(OS & Y) HANDWHEEL OPERATORS 

PROPERTY~ UNE 

- -----

PUBUC 
WATER 

MAIN 

BUILDING 
SETBACK 

FIRE PROTECTION 
BACKFLOW PREVENTOR 

5' TYP. 

TYPICAL LOCATION REQUIREMENT 

N.T.S. 

DOUBLE CHECK DETECTOR ASSEMBLY 
BACKFLOW PREVENTOR DETAIL 

(ABOVE GROUND) 

DETAIL DESCRIPTION 

DOUBLE CHECK DETECTOR 
ASSEMBLY 

BACKFLOW PREVENTOR 
DETAIL 

N.T.S 

REVISIONS: 



SCALE 

N.T.S. 

1-1 /2" RIGID FOAM 
INSULATION ON LID BOTTOM 

2% MIN. 

DOUBLE CHECK 
DETECTOR ASSEMBLY 

OUTSIDE STEM AND 
YOKE (OS & Y) --~-~ 

GATE VALVE (TYP) 
MEGA-LUG 
RESTRAINED FLANGE 
ADAPTER (OR APPROVED EQUAL) 

ADJUSTABLE TORSION SPRING 
ASSISTED COVER ALUMINUM 
ANGLE TYPE FRAME AND 
COVER. H20 WHEEL LOAD 
RATING FOR INCIDENTAL 
TRAFFIC CONDITIONS. 

SEE CONCRETE VAULT 
DETAIL NO. 112-5 

4' MIN 

RESTRAINED 
FLANGE ADAPTER 
FLUSH WITH 
ANGLE IRON 

PVC PIPE ~~~~~~~~~~~~~~~lr~K7+-----~p~~~PIP~ 

NOTES: 

VAULT TO INCLUDE 
SUMP DRAIN 6" TYPE II BASE 

COMPACTED 
TO 95% MOD 

8 CU. FT. 
DRAIN ROCK 

12" MIN. 

5/B"x3" SELF TAP 
ANCHOR BOLTS 
L6x6x1/2" @ 30"L. (2 
REQ,D. ONE ON EACH 
SIDE OF PIPE.) BOLTED 
TO VAULT WALL W/(2) 
5/B"x3" SELF TAPPING 
ANCHOR BOLTS. 

LINKSEAL MODULAR 
SEAL. PIPE PENETRATION 
SHALL BE SMOOTH AND 
APPROPRIATELY SIZED 
TO ACCEPT LINK SEAL. 

1. PROVIDE LADDER WITH KNURLED (NON SKID) RUNGS. PROVIDE CLIPS BOLTED OR WELDED TO EDGE OF 
VAULT LID FOR LADDER SUPPORT. ALIGN MAIN LINE THROUGH VAULT SO THAT IT. DOES NOT INTERFERE 
WITH LADDER. 

2. MINIMUM 12" CLEARANCE BETWEEN DOUBLE CHECK ASSEMBLY AND PARALLEL WALL. 
3. PAINT ALL EXPOSED DUCTILE IRON AND VALVES BLUE FOR WATER APPLICATIONS. 

MARCH. 28, 2013 

DOUBLE CHECK DETECTOR ASSEMBLY 
BACKFLOW PREVENTOR AND VAULT DETAIL 

(UNDERGROUND) 

DETAIL DESCRIPllON 

N.T.S. 

DESIGNED BY: APPROVED BY: DOUBLE CHECK 
DETECTOR ASSEMBLY 

BACKFLOW 
PREVENTOR AND 

VAULT DETAIL 112-4 



SCALE 

N.T.S. 

DESIGNED BY: 

DRAWN BY: 

DETAIL NO: 

112-5 

DRAWN DAlE: 

Cover latch Is to be located 
on the opposite side of where 
the ladder is positioned 

Ladder made of 
2" x 2" x1/411 Angle 
Steel 

2" x 1/4" Steel ladder 
supported with 3/a., 
wedge anchor bolts 

3" x1/4" Steel Steps 
welded to ladder 
coated with skid 
resistant material 

6" of 314" to ~12" 

OPTION FOR DRAIN 

1) InstallS" of 314" to 11~ .. · 
gravel under vault 

2) Provide 6" PVC Sleeve 
through vault floor 

A 
_j_ 

Bolt Down Mechanism 

3' x 5' H-20 Traffic bearing frame 
and cover cast in flush with· . 
top of Concrete Ud .. Lid is to 
be Spring-assisted for easy 
opening and painted aluminum 

Form 5/a" Rods, · 
Threaded on each 
end (2 Required) 

groove In Lid for Drop 
Handle to fit down into 
C channel. 7/a., Dla. Hole 

(2 Required) 

5Ja'' Heavy 
H~x Nut 

DROP HANDLE DETAIL 

CONCRETE VAULT FOR 6 .. & au 
DOUBLE CHECK DETECTOR ASSEMBLY 

N.T.S. 

DETAIL DESCRIPTION 
REViSIONS: 

MARCH. 28,2013 

APPROVED BY: 

CONCRETE VAULT FOR a•• & 
a•• DOUBLE CHECK 

DETECTOR ASSEMBLY 



SCALE 

N.T.S. MARCH. 28, 2013 

DESIGNED BY: 

DETAIL NO: 

114-1 

PIPE PLUG 
(KUPFERLE #78 MAINGUARD HYDRANT 
VERTICAL INLET OR APPROVED EQUAL) 

RECTANGLE METER BOX 
WITH BASE (CAST IRON) 
PER ASTM A48 CLASS 30B 

0 
I 

':.;r MAINGUARD HYDRANT 
VERTICAL INLET 

(OR APPROVED EQUAL) 

WATER MAIN C900 
DR-14 CLASS 305 

BLOW-OFF HYDRANT 

DETAIL DESCRIPTION 

BLOW-OFF 
HYDRANT 

UNDISTURBED EARTH 

CONCRETE THRUST BLOCK 
(FORMED) 

2" BRASS 90 ELBOW 

N.T.S. 

REVISIONS: 



b 

SCALE 

I• PIPE O.D. + 1'-0" •I 
.....---- : ·~.:.:.:.: ~:.:.: ·~.:.:.:. :.; :. : 

. :~:.: ·!·:.:.:.:.:.: ·~ ·~.:.:.: . 

. . . . . . . . . . . . ·~· ............•.. . . . .... . . . . . . . . . . . 
. ·~· .... . 

PIPE ENCASED IN CONCRETE 
N.T.S. 

NOTE· 
ANY WATER AND SEWER LINES PARALLEL 
OR CROSSING EACH OTHER MUST MEET 
TCEQ REQUIREMENTS. 

NOTE: 

WHERE A SEWER LINE CROSSES A WATER LINE WITH 
LESS THAN 24" CLEARANCE (1) ONE JOINT OF 
CLASS 52 DUCTILE IRON PIPE OR A CONC. SEAL AS 
SHOWN BELOW TO BE PROVIDED IN SEWER PIPE 
CENTERED @ INTERSECTION. ANY CROSSING OF 
WATER & SEWER MUST MEET TCEQ REQUIREMENTS. 

6" MIN. SELECTED 
BEDDING MATERIAL 

A~ TO WIDTH 
OF TRENCH 

SECTION A-A 

CONCRETE SEAL FOR SEWER MAIN AT WATER CROSSING 
N.T.S 

DETAIL DESCRIPTION 
REViSIONS: 

N.T.S. MARCH. 28, 2013 

CONCRETE SEAL 
FOR SEWER MAIN 

ATWATER 
CROSSING 

DETAIL NO: 

120-1 



·I I END OF ENCASEMENT 
SEE NOTE 

END OF ENCASEMENT 
SEE NOTE 

TWO SPACERS PLACED 
AT EACH END OF CASING 

SCALE 

RUBBER END SEAL 
WITH STAINLESS 
STEEL BANDS 

CARRIER PIPE 

STEEL TUNNEL LINER 

FT MAX. 

6 FT MAX. 

A 

INSULATOR 

1• MAXIMUM VOID ALLOWED BETWEEN 
EXISTING NATURAL GROUND AND 

-...U..-=1~::::::;:---~S~TEEL PIPE CASING. ANY VOID 
GREATER THAN 1• SHALL CAUSE 
ENTIRE VOID TO BE GROUTED 

15. 
(lYP) 

SECTION A-A 

SPACER DETAIL 

Jo· (TYP) 
SPACERS SHALL BE RACI HIGH 
DENSilY POLYETHYLENE OR 
ENGINEER PRE -APPROVED EQUAL. 

ADJUSTABLE HEIGHT SPACERS 
REQUIRED FOR GRAVIlY LINES 

SPACER SHALL BE LOCATED A MINIMUM OF ONE FOOT FROM EACH SIDE OF 
PIPE JOINT, END OF CASING, AND ON MAXIMUM SIX FOOT CENTERS 

STEEL ENCASEMENT DETAIL 
FOR WATER AND SEWER LINES N.T.S 

DETAIL DESCRIPTION 
REVISIONS: 

N.T.S. MARCH 28, 2013 STEEL 
ENCASEMENT 

DETAIL DETAIL NO: 

126-1 



N.T.S. MARCH 28, 2013 

126-2 

NOTES: 

1. Length of encasement shall be as shown on the 
plan & profile drawings. 

2. Casing Spacers shall be used to install carrier 
pipe inside the encasement pipe. To provide 
support around the periphery of the pipe should 
the pipe twist as it is pushed through the casing, 
the spacers shall be of a projection type that 
has a minimum number of projections around the 
circumference totaling the number of diameter 
inches. For example, a• pipe shall have a 
minimum of a projections and 1a• pipe shall 
have a minimum number of 18 projections. 

3. Casing Spacers shall have a maximum spacing 
span of 6 feet for water line and 6 feet for 
sewer line. The span between spacers should 
result in conservative long term safety factor 
provided total load per spacer does not exceed 
the maximum load for pipe full of liquid per 
spacer listed in the literature for doss spacer 
used. Spacers shall have a minimum height that 
clears the pipe bell or as otherwise indicated on 
plans. Casing spacers shall use double backed 
tape provided with the spacers, to fasten tightly 
onto the carrier pipe, so that the spacers do not 
move during installation. Installation instructions 
shall be provided with each shipment. 

4. Casing spacers shall be projected type totally 
non-metallic spacers constructed of preformed 
sections of high density polyethylene. Spacers 
shall be ISO 9002 certified for strength and 
quality. Projection type spacers shall be RACI type 
spacers as marketed by Public Works Marketing, 
Inc., P.O. Box 3a174, Dallas, Texas, 7523a-0174, 
phone 214-340-4226 or ao0-517 -0395. The 
ends of the casing shall be sealed using PWM 
Model 1 WA wrap around end seal made of 1 ;a• 
thickness rubber and stainless steel bands. 

5. Trench and backfill as per City Standard 
Specifications 

STEEL ENCASEMENT DETAIL NOTES 
FOR WATER AND SEWER LINES 

DETAIL DESCRIPTION 

STEEL 
ENCASEMENT 
DETAIL NOTES 

REVISIONS: 

N.T.S 



SDR-26 PVC 
COMBO WYE & 45" BEND 

WITH END CAP AT FINISHED GRADE 

.... 

N 

SDR-26 PVC PIPE 
DIAMETER AS SPECIFIED 

SCALE 

N.T.S. MARCH 28, 2013 

DESIGNED BY: APPROVED BY: 

206-1 

SINGLE SEWER SERVICE 
PLAN VIEW N.T.S 

DETAIL DESCRIPllON 

SINGLE SEWER 
SERVICE 

REVISIONS: 

-- PROPERlY LINE 

SDR- 26 PVC· 

DIAMETER X 6" 
SDR- 26 PVC 
COMBO WYE & 45" BEND 



SDR-26 PVC PIPE 
DIAMETER AS SPECIFIED 

~ f PROPERlY LINE 

6" X 6" X 6" X 6" 
SDR- 26 PVC 
DOUBLE WYE 

~--- SDR- 26 PVC 

DUAL SEWER SERVICE 

. N.T.S. MARCH 28, 2013 

APPROVED BY: 

DETAIL NO: 

206-2 

DETAIL DESCRIP110N 

DUAL SEWER 
SERVICE 

PLAN VIEW N.T.S 



N.T.S. MARCH 28, 2013 

DESIGNED BY: APPROVED BY: 

206-3 

HAND TAMP 
~ BACK FILL 

0::: 

~ 

~___,.. SDR-26 PVC 

SLOPE NOT LESS 
HAN 1 /8" PER FT. 

COMBO WYE & (2) 45° BEND 

STACKED BRANCH SEWER SERVICE 
SECTION VIEW 

DETAIL DESCRIP110N 

STACKED BRANCH 
SEWER SERVICE 

N.T.S 



SCALE 

COMBO WYE & 45" BEND 
WITH END CAP AT FINISHED GRADE 

EXISTING PIPE 
DIAMETER AND TYPE ----.......... 

AS SPECIFIED 

NOTE: 

PROPERlY LINE ... 
N 

....,..1---- SDR- 26 PVC 

DIAMETER X 6" 
TAP SADDLE WYE 
W/ STAINLESS STEEL TYPE 316 CLAMPS 

A) FOR EXISTING SDR-26 PVC PIPE 
USE SDR-26 PVC TAP SADDLE WYE 
W/ STAINLESS STEEL TYPE 316 CLAMPS 

B) FOR EXISTING CLAY PIPE 
USE FLEXIBLE PVC TAP SADDLE WYE 
W/ STAINLESS STEEL TYPE 316 CLAMPS 

EXISTING SEWER SERVICE CONNECTION 
PLAN VIEW N.T.S 

DETAIL DESCRIPTION 
REVISIONS: 

N.T.S. MARCH 28,2013 

EXISTING SEWER 
SERVICE 

CONNECTION 

DESIGNED BY: APPROVED BY: 

DETAIL NO: 

206-4 



SCALE 

N.T.S. MARCH 28, 2013 

DESIGNED BY: 

DETAIL NO: 

206-5 

VARIABLE 

VARIABLE 

SERVICE CONNECTION 

1'-o" 

0.5% (MIN.) 

PROPERlY UNE 

~~~~~~~~~~~~ 

~ 
SDR 26 PVC 
45• BEND 

LENGTH OF PIPE c!c FITIINGS 
REQUIRED FOR MAKING CONNECTIONS 

DETAIL DESCRIP110N 

TYPICAL 
SANITARY SEWER 

SERVICE 

REVISIONS: 

SDR 26 PVC 
45• WYE 

DIAMETER /tS 
SPECIFIED 

N.T.S 

0 

z 
2 
• 0 
I 

;, 

SDR 26 PVC 
DOUBLE WYE, 
9(1 BEND AND 
2-PLUGS END 
OF PIPE 



FINISHED GRADE 
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3" MIN. 
No. 5 REBAR, 
o.c. EACH WAY 

72" MIN. FOR 48"¢ MANHOLE OR 
MANHOLE DIAMETER PLUS 24" 

(12" EA. SIDE) 

L.F. RAIN GUARD 

3000 PSI CONCRETE 

MULTI-PURPOSE RUBBER COMPOSITE 
ADJUSTMENT RISER (12" MAX.) 

FACTORY-BONDED JOINT 

CEMENT -STABILIZED SAND OR 
STABILIZED SOIL MODERATE 
COMPACTION AND PLACE IN 
1-FT. LIFTS BEGINNING AT 
THE MANHOLE WORKING 
OUTWARD TO THE EXCAVATION 
WALLS. 

WATER TIGHT SLEEVE 
~~~ PROTECTED WITH FIBERGLASS 

COATING 

12" 

CONCRETE BASE 

MANHOLE DIAMETER 
+ 24" (12" ea. side) 

TYPICAL FIBERGLASS MANHOLE 
N.T.S 

DETAIL DESCRIPllON 
REVISIONS: 

N.T.S. MARCH 28, 2013 

DESIGNED BY: APPROVED BY: 

DETAIL NO: 

208-1 

TYPICAL 
FIBERGLASS 

MANHOLE 



72" MIN. FOR 48"¢ MANHOLE OR 
MANHOLE DIAMETER PLUS 24" 

(12" EA. SIDE) 

RAIN FINISHED GRADE\ 

----~~7-Z~~~~~~~~~~~-----

8" THICK 3000 PSI CONCRETE 

MULTI-PURPOSE RUBBER COMPOSITE 
ADJUSTMENT RISER ( 12" MAX.) 

FACTORY-BONDED 

CEMENT-S~BIUZED SAND ~~~~~~~~~~~14~8'~'~~~~ 

WATER TIGHT SLEEVE 
PROTECTED WITH 

FIBERGLASS COATING 

3" 

No. 5 REBAR, 12" 
O.C. EACH WAY 

MIN. 

CONCRETE BASE 

MANHOLE DIAMETER 
+ 24" (12" ea. side) 

TYPICAL FIBERGLASS DROP MANHOLE 
N.T.S 

SCALE 

N.T.S. MARCH 28, 2013 

DESIGNED BY: APPROVED BY: 

DETAIL NO: 

208-2 

DETAIL DESCRIPTION 

TYPICAL 
FIBERGLASS 

DROP MANHOLE 

REVISIONS: 
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45" LONG RADIUS BEND TO BE 
FIELD INSTALLED WHEN NEEDED 

FLOW -~FLOW 

SCALE 

N.T.S. MARCH 28, 2013 

APPROVED BY: 

208-3 

I 
_____,__,~0 

~ 

SPLIT P.V.C. 
PIPE CHANNEL 

TYPICAL MANHOLE FLOOR PLAN 

NOTE: 

1) THE U-SHAPED CHANNEL AT THE BOTTOM OF THE MANHOLE SHOULD BE 
AT LEAST 1/2 THE LARGEST PIPE DIAMETER IN DEPTH FOR PIPES LESS THAN 
15 INCHES. 

2) MANHOLE CONNECTED TO A PIPE AT LEAST· 15 INCHES IN DIAMETER BUT 
NOT MORE THAN 24 INCHES IN DIAMETER MUST HAVE THE U-SHAPED 
CHANNEL DEPTH EQUAL TO AT LEAST THREE FOURTHS OF THE LARGEST PIPE'S 
DIAMETER. 

3) A MANHOLE CONNECTED TO A PIPE GREATER THAN 24 INCHES IN DIAMETER 
MUST HAVE A U-SHAPED CHANNEL DEPTH EQUAL TO AT LEAST THE LARGEST 
PIPE'S DIAMETER. 

4) A MANHOLE WITH PIPES .. OF DIFFERENT SIZES MUST HAVE THE TOPS OF 
THE PIPES AT THE SAME ELEVATION AND FLOW CHANNELS IN THE INVERT 
SLOPED ON AN EVEN SLOPE FROM PIPE TO PIPE. 

DETAIL DESCRIPTION 

TYPICAL 
MANHOLE FLOOR 

PLAN 

REVISIONS: 

N.T.S 



SCALE 

N.T.S. MARCH 28, 2013 

DETAIL NO: 

208-4 

#4 REBAR @ 8" O.C.E.W. 

3000 PSI CONCRETE 

6' 

NOTE: 
A) 5" THICK COLLAR REQUIRED FOR ANY LOCATION BEHIND BACK OF CURB 
B) 8" THICK COLLAR REQUIRED FOR TRAFFIC AREAS 
C) 1 0" THICK COLLAR REQUIRED FOR INDUSTRIAL TRUCK TRAFFIC PAVEMENT LOCATION 

UNLESS OTHERWISE DESIGNED BY STATE OF TEXAS LICENSED 
PROFESSIONAL ENGINEER 

MANHOLE CONCRETE COLLAR DETAIL 
N.T.S 

DETAIL DESCRIPTION 

MANHOLE 
CONCRETE 

COLLAR DETAIL 

REVISIONS: 



NOT A PAID ITEM--­
SUBSIDIARY OF CONE 
REPLACEMENT 

FLOWABLE CONCRETE 
OR STABILIZED SAND TO 

FILL EXCAVATED VOID 

0 
I 

'N 

4'-0" 

CLASS "A" ___ ......,. .. 
CONCRETE 3,000 
psi IN 28 DAYS 

TYPICAL CONCRETE MANHOLE 

N.T.S. 

DESIGNED BY: 

210-1 

MARCH 28, 2013 

DETAIL DESCRIPTION 

TYPICAL 
CONCRETE 
MANHOLE 

REVISIONS: 

RAISE MANHOLE TO 
EXISTING GRADE 

SAW CUT 

PRECAST ADJUSTMENT RINGS WITH 
A 12" MAXIMUM HEIGHT. PER 
SECTION 210.02 (8) & (9). 

REMOVE & DISPOSE OF EXISTING 
M.H. CONE. 
REPLACE WITH NEW CONCRETE 
CONE W/ SPECIFIED DIMENSIONS. 

APPLY 100 MILS. MIN. 
THICKNESS OF EPOXY MATERIAL 
SPRAYWALL, RAVEN 405, 
STANDARD EXROXY COATING 
4553, RELINER MSP,AND 
CARBOLINE PLASITE 4500 
ON WALLS AND BENCH. 

*NOTE: IF MANHOLE EXISTS ON 
NATURAL GROUND USE NATIVE SOIL 
TO FILL EXCAVATED VOID AND 
COMPACT TO 90% PROCTOR 
DENSITY. 

ALL CONCRETE MANHOLES IN 
ACCORDANCE WITH SECTION 21 0. 

N.T.S 



DIAMETER X 6" 
SDR-26 PVC 

45" WYE 

SDR-26 PVC PIPE 
DIAMETER AS SPECIFIED 

SCALE 

N.T.S. MARCH 28, 2013 

DESIGNED BY: APPROVED BY: 

SHEET NO: 

214-1 

CAST IRON BOOT 
lYPE CLEANOUT 

ASTM A48 CLASS 
30B 

2'x2'x6" THICKNESS 
3000 PSI CONCRETE SLAB 

SDR-26 PVC 
22.5" BEND 
(OPTIONAL) 

FLOW 

6" SDR-26 PVC 
CLEAN-OUT PIPE 

TYPICAL CLEANOUT DETAIL 
N.T.S 

DETAIL DESCRIPTION 

TYPICAL 
LEANOUT DETAI 

PLUG THE END UNLESS 
THE LINE CONTINUES 

REVISIONS: 



304-1 

CONCRETE COLLAR. 
t 
I 
I 
I 
I 

~~ I ~ I 
I 
f 
I 
I 
I 
I 

"AI ".(""~TWEEN 45• AND go· 

TOP ~EW 
SECTION A - A 

NOTES: 

"..._j 
I 
I 
I 
I 
I 
I 
I 

1. "D" SHALL BE 24" DIAM. MIN. 

D 

RCP 
CONCRETE COLLAR. t 

I 
I 

------1---
1 

I 
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FRONT VIEW 
SIDE CONNECTION 

I 
I 
I 

2. IN NO CASE SHALL THE OUTSIDE DIAMETER OF THE INLET PIPE EXCEED ONE HALF 
THE INSIDE DIAMETER OF THE MAIN STORM DRAIN. 

3. FOR LARGER VALUE OF "D" USE MANHOLE OR JUNCTION STRUCTURE 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION STORM SEWER PIPE CONNECTIONS DETAIL NO. 

304-1 



6" X 6" - W2xW2 
(8 GA) WIRE MESH 
LAP ENDS 6" MIN. 

PIPE DIAMETER AS 
SPECIFIED ON PLANS 

DETAIL OF TYPE I CONCRETE 
COLLAR CONNECTION 

CITY OF LAREDO 
304-2 STADARD TECHNICAL SPECIFICATION 

PIPE DIAMETER AS 
6" X 6" - W2xW2 SPECIFIED ON PLANS 
(8 GA) WIRE MESH 
LAP ENDS 6" MIN. 

6" MIN. 

1'-o'' 1'-o" 

.~. . ·.:··· .· ; .. , . 

DETAIL OF TYPE II 
CONCRETE COLLAR CONNECTION 

STORM SEWER PIPE CONNECTIONS DETAIL NO. 

304-2 



A 

PIPE DIAMETER AS 
SPECIFIED ON PLANS 

8" MIN. 

PLAN OF STORM SEWER CONNECTION TO 
EXISTING INTAKE MANHOLE OR BOX CULVERT 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

304-3 

A 

A 

6" MIN. 

SECTION C - C 

SAW OUT OPENNING IN INTAKE MANHOLE 
OR BOX CULVERT WALL FOR NEW PIPE 
CONNECTION 

FOR UP INSIDE WALL OF STRUCURE 
AND POUR CONCRETE COLLAR AS SHOW. 

STORM SEWER PIPE CONNECTIONS DETAIL NO. 
304-3 



6" 

8" I I I I 

A 

11/2"~ CLEAR . 

2" ··--.1 
CLEAR .. • __ . 

t_·.·· ~'i~ 

~' 
I. #5Rebar 

TYP. 

Rebar@ 12" 
O.C.E.W. 

fl
. 8 

12' 

12"1== -
~--· . t,< 

8 

Ft 
.. 

12" 

[ Top of Headwall 

L6 .. 

'I - . . '5=7f --' . . r Invert Elev. 
:1\1 1 1 1=1= 1 1 1 1 

CLEAR SECTION 8-8 

j"'N'. ~-· 

CLEA:r; B ..J ~S" 
PLAN /' 

NOTES: 

Top Of Headwall ..., ~ 1. CHAMFER ALL EXTERNAL VISIBLE CORNERS. : ~ / # ~ #~ R~bar 2. DISSIPATOR BLOCKS REQUIRED ON DISCHARGE HEADWALLS ONLY. 

- D1ss1oators (TYP.) .. , .............. ,, ... ". 

12
, D 18" 21" 24" 27" ~:~~;;::~11! 33" 36" 42" 48" 54" 60" 

387.39 Wingwall End A 9" 10" 12" 14" l*'f~::iii\ 16" 18" 21" 24" 27" 30" 
:$:~=~~\-:::-:.:-:-:-:=~$:: 

6'•386.391nvertEiev. B 6" 7" 8" 9" m:12:~~~~ 11" 12" 14" 16" 18" 20" 

c 90" 105" 120" 135" f~i~~:~~l! 165" 180" 210" 240" 270" 300" 
=~=~±~~=55:~~~=:~:g 

12" L 54" 63" 72" 81" it~:g~~(:l!! 99" 108" 126" 144" 162" 180" 
·:·:-:·:::-=~=«·:-:-:-:-:-:::· 

E 12" 14" 16" 18" !t~~;;r.ftl 22" 24" 28" 32" 36" 40" 

SECTION A-A DIMENSIONSININCHES. 

GRAVEl FILTER REQUIRED AT OUTFALL; REFER TO PLAN. 

31)4.4 I CITY OF LAREDO I 
STADARD TECHNICAL SPECIFICATION HEADWALL I DETAILNO. 304-4 
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304-5 
CITY OF LAREDO 

STADARD TECHNICAL SPECIFICATION 

~ 

.d 

<t. , GROUT AROUND RCP 
TO PROVIDE SMOOTH 
FINISH. 

4 .. T-3000 PSI CONCRETE 
.. 1 J REINFORCE WITH 6X6, W2.9xW2.9 

BROOM FINISH. 

SAFETY END TREATMENT DETAIL NO. 
304-5 



30" PIPE 

304-6 
CITY OF LAREDO 

STADARD TECHNICAL SPECIFICATION 

FLOW DIRECTION 
.------"1'·----. 

4" 3000 PSI CONCRETE 

SAFETY END TREATMENT X-SECTION DETAIL NO. 
304-6 



304-7 

Flexible Base or 
1 

Black Base 
(As Per Detail) 

Secondary zone to be 
compacted in 1 0" lifts to 

95% * compaction at 
optimum moisture 

(tolerance = ± 
Maximum P.l. = 20. 

Native soil is allowed if 
stabilized in an 

acceptable manner. No 
zero P .I. sand is allowed. 

Bedding thickness = 
pipe O.D./8 (6" min 

and shall consist of pea gravel. 

HMAC Pavement 
(As Per Detail) 

Top 12" to be 
mpacted to 95% * 

in 2 lifts. 

Primary zone shall consist of: 
1. Pea gravel or crushed gravel with 
Wrap filter fabric around primary 
zone filter fabric to comply with 
TX DOT DMS 620 "Filter Fabric" 
type 1. 

Excavated material Pl</=20 
3. Select Fill 

Note: All compaction testing shall be performed as per TEX-113-E. All backfill 
material shall be free of rocks in excess of 3" in any direction. 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

STORM TRENCH BACKFILL 
WITHIN PAVED AREAS 

DETAIL NO. 
304-7 



304-8 

Secondary zone to be 
compacted in 1 0" lifts to 

95% * compaction at 
optimum moisture 

(tolerance=± 2%). 
Maximum P.l. = 20. 

Native soil is allowed if 
stabilized in an 

acceptable manner. No 
zero P.l. sand is allowed. 

Bedding thickness = pipe O.D./8 
(6" min.), and shall consist of pea 
gravel. 

STRM LINE 
SIZE PER 

PLANS 

Primary zone shall consist of: 
1. Pea gravel or crushed gravel 
with Wrap filter fabric around 
primary 
zone filter fabric to comply with 
TX DOT DMS 620 "Filter Fabric" 
type 1. 
2. Excavated material Pl</=20 
3. Select Fill 

Note: All compaction testing shall be performed as per TEX-113-E. All backfill 
material shall be free of rocks in excess of 3" in any direction. 

CITY OF LAREDO STORM TRENCH BACKFILL 
STADARD TECHNICAL SPECIFICATION WITHIN THE R.O.W .. , OUTSIDE OF PAVED AREAS 

DETAIL NO. 
304-8 



304-9 

Secondary zone to be 
compacted in 18" lifts to 

85%* compaction at 
optimum moistu 

(tolerance = ± 3% ). 
No limit on Plasticity 

Index. 

Bedding thickness = 
pipe O.D./8 (6" min.), 

and shall consist of 
pea gravel. 

STRM LINE 
SIZE PER 

PLANS 

Primary zone shall consist of: 
1. Pea gravel or crushed gravel with 
Wrap filter fabric around primary 
zone filter fabric to comply with 
TX DOT OMS 620 "Filter Fabric" 

1. 
2. Excavated material Pl</=20 
3. Select Fill 

Note: All compaction testing shall be performed as per TEX-113-E. All backfill 
material shall be free of rocks in excess of 3" in any direction. 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

STORM TRENCH BACKFILL 
BEYOND THE R.O.W. 

DETAIL NO. 
304-9 



306-1 

Trench Width) 

12" I •• IT (;1 (,(, f ,,,, (,<. ((',,. (,'( (,",1 

Secondary zone to be 
compacted in 1 0" lifts to 

95o/o * compaction at 
optimum moisture 

(tolerance = ± 2o/o ). 
Maximum P.l. = 20. 

Native soil is allowed if 
stabilized in an 

acceptable manner. No 
zero P .I. sand is allowed. 

Bedding thickness = 
pipe O.D./8 (6" min.),and s 

consist of pea gravel. 

MAC Pavement 

Top 12" to be 
mpacted to 95o/o* 

in 2 lifts. 

Primary Backfill 
1- 2-sack cement per 1 
cubic yard of sand, mixed 
moist. 
2- Flowable Material 
3- Clean Granular 
Material Meeting Table 
IV of Section D-308 

Proposed Drainage 
Pipe-Diameter Varies 

Note: All compaction testing shall be performed as per TEX-113-E. All backfill 
material shall be free of rocks in excess of 3" in any direction. 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

CORRUGATED STEEL STORM SEWER PIPE 
BACKFILL 

DETAIL NO. 
306-1 



308-1 

Trench Width) 

12" I • ..-17(,~(,','(/,<;(,<;(/,y(,~(,'SI 

Secondary zone to be 
compacted in 1 0" lifts to 

95% * compaction at 
optimum moisture 

(tolerance = ± 2% ). 
Maximum P.l. = 20. 

Native soil is allowed if 
stabilized in an 

acceptable manner. No 
zero P .I. sand is allowed. 

Bedding thickness = 
pipe O.D./8 (6" min.),and sh 

consist of pea gravel. 

otmix 

Top 12" to be 
mpacted to 95%* 

in 21ifts. 

2-sack cement per 
1 cubic yard of 
sand, mixed moist. 

Proposed Drainage 
Pipe-Diameter Varies 

Note: All compaction testing shall be performed as per TEX-113-E. All backfill 
material shall be free of rocks in excess of 3" in any direction. 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

HOPE STORM SEWER PIPE 
BACKFILL 

DETAIL NO. 
308-1 



MANHOLE RING & LID TO BE 
MACHINED JOINT MARKED "STORM SEWER" 

rn w 
0::: 
~ 

q 
:;... 

rn w 
0::: 
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fn 
0::: 
~ 

II 

INVERT SHAPING 
CONCRETE FILL 

312-1 

~ 
N 

~ 

rn 
w 
0::: 
~ 

ib 

I 

6'-2" 

GROUT W/SMOOTH TROWEL FINISH 

USE THROAT RINGS AS REQUIRED 
TO ADJUST MANHOLE TO GRADE. 

M NECK JOINT OR EQUAL 

ONCRETE COLLAR 

w 
a. 
c::: 
~ -I 

#4 BARS AT 12' 
BOTH 'WAYS D.C. 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

GENERAL NOTES 
PIPE BACKFILL AND BEDDING 

1.- ALL PRIMARY BACKFILL SHALL POSSESS A MAXIMUM PLASTICITY 
INDEX OF 20 AND A MAXIMUM LIQUID LIMIT OF 35. ALL SECONDARY 
BACKFILL SHALL POSSESS A MAXIMUM PLASTICITY INDEX OF 20 
AND A MAXIMUM LIQUID LIMIT OF 40. 
2.- COMPACTION BY FLOODING/WATER JETTING SHALL NOT BE 
PERMITTED. 

5'·0"x5'·0"x5'-0" 
STANDARD JUNCTION 

BOX 2 WNARIABLE HEIGHTS 
N.T.S. 

JUNCTION BOX WITH MANHOLE 

TOP SECTION 
6,900# 

DETAIL NO. 
312-1 



OPENING, OR CAST IN RING & 
COVER PER JOB 

REQUIREMENT 

3 - 50"X36" THINWALL 
K.O.'S FRONT & REAR 

312-2 

PRECAST DRAINAGE STRUCTURES 

CITY OF LAREDO 

1. 
~. 

32"X36" THINWALL 
K.O.'S BOTH ENDS 

STADARD TECHNICAL SPECIFICATION 

5'~011 

8,.'-----'-__ ...__ 

-No Scale-
All dimensions subject to allowable 
specification tolerances. 

MATERIALS & FEATURES 
CONCRETE: 5,000 PSI 
REINFORCING: PER ASTM A-615 OR A-185 
MAXIMUM PIPE SIVE: 24" I.D. 
WEIGHT: 

BASE-11 ,000 LBS. 
TOP- 5.000 LBS. 

15,300 LBS. TOTAL 

5' CURB INLET 
DETAIL NO. 

312-2 



3 - 1/2"X3' DOWELS 

312-3 

BARSG 

BARSF 

BARSH 

B 

9" 

9" 

• 

• 

• 

LIP SECTION OF INLET ALSO 
PAID FOR AS CURB AND GUTTER 

6'-0" 

5'-0" 

r-A 

1 1·-2· I 1·-2· I 1·-2· 1 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

• 

• 

BARSE 

NOTE: 

BARS A 

BARSB 

BARSC 

BARSD 
3/4" PREMOLDED EXPANSION JOINT 

B, 
BACK OF CURB 
FACEOFCU~ 

LIP OF GUTTER 

PROVIDE TRANSVERSE CONSTRUCTION JOINTS 
A MAX. SPACING OF 40' POUR ALTERNATE SECTION 
NO BREAK IN REINFORCING STEEL AT JOINTS. 

PLAN TYPE "A" 5' INLET 
DETAIL NO. 

312-3 



3- 50"X36" THINWALL 
K.O.'S FRONT & REAR 

PRECAST DRAINAGE STRUCTURES 

CITY OF LAREDO 

1. 
1 .. 

32 .. X36 .. THINWALL 
K.O.'S BOTH ENDS 

312-4 
STADARD TECHNICAL SPECIFICATION 

8"~--..__-

-No Scale-
All dimensions subject to allowable 
specification tolerances. 

MATERIALS & FEATURES 
CONCRETE: 5,000 PSI 
REINFORCING: PER ASTM A-615 OR A-185 
MAXIMUM PIPE SIVE: 24" I.D. 
WEIGHT: 

BASE- 11 ,000 LBS. 
TOP- 5.000 LBS. 

15,300 LBS. TOTAL 

1 0' CURB INLET 
DETAIL NO. 

312-4 



3- 50"X36" THINWALL 
K.O.'S FRONT & REAR 

312-4 

FRAME & COVER AS 
REQUIRED BY CITY 

PRECAST DRAINAGE STRUCTURES 

32"X36" THINWALL 
k.O.'S BOTH ENDS 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

8"~._~--· 

-No Scale-
All dimensions subject to allowable 
specification tolerances. 

MATERIALS & FEATURES 
CONCRETE: 5,000 PSI 
REINFORCING: PER ASTM A-615 OR A-185 
MAXIMUM PIPE SIVE: 24" I.D. 
WEIGHT: 

BASE- 14,300 LBS. 
TOP- 8.600 LBS. 

22,900 LBS. TOTAL 

15' CURB INLET 
DETAIL NO. 

312-5 



312-6 

1 1/411 LETTERING (TYP) 
(RECESSED FLUSH} 

(6) 111 DIA HOLES 
ONA37 11 B.C. 

(2) EPIC 
ICKHOLES 

~ 

..--------32" DIA.--------~ 

1/4" DIA 

'-----23" DIA-------" 

COVER SECTION 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

/ 

o:.! ;j/1ti" UIA 

30"DIA 

33 7/8" DIA 

0 3/4" DIA 

FRAME SECTION 

.--r--11/16" 

PICKHOLE DETAIL 

STORM SEWER MANHOLE COVER 

I 
vr 
~ 

4' /2" 

DETAIL NO. 
312-6 



#4 @6" o.c. 
EACH WAY 

312-7 

EXPANSION JOINT 

3000 PSI CONCRETE 
CLASS"A" 

#4 REBAR AT 12" O.C. 
EACH WAY 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

RATEWIDT 

. . 

3000 P.S.I. 
CONCRETE 
WI 6X6, W2.9XW2.9 
CONCRETE APRON 

OR NON-TRAFFIC AREAS 

SLOPE 1"/ FT 

)< . 11 a If. /: ;· )~ ~:.- .·11 ~CONCRETE 
... ·: .s · . ~ / FOOTING 

..•.. 
:4 ....... 1: .. 

~ 
_"PIPE 

TYPICAL GRATE INLET 
& CONCRETE APRON 

DETAIL NO. 
312-7 



312-8 

#4 TOP AND 
BOTTOM (TYP.) 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

3000 PSI CONCRETE 
BROOM FINISH 

2' CONCRETE CHANNEL 
8' CONCRETE PILOT CHANNEL 

#4 TOP AND 
BOTTOM (TYP.) 

DETAIL NO. 
312-8 



MIN. 0.0.+ 12" 

TYPICAL CONCRETE SADDLE 

MIN. 0.0.+ 12" 

OUlSIDE 
DIA. 

CONCRETE CRADDLE 

NOTES: 
ALL CONCRETE SNCASEMENT SHALL BE 
POURED AT A PLANE 6" ABOVE THE 
PIPE BETWEEN EXCAVAED TRENCH 
WALLS 

CITY OF LAREDO 
316-1 

STADARD TECHNICAL SPECIFICATION 

s• MIN. 

ILl c 
~~ 
=>c 
0 

z 
:i 
~ 

Tie down wiring to 
prevent flootatlon 

SUPPORT FOR 
ENCASEMENT OR CRADLE 

MIN. 0.0.+ 12• 

OUTSIDE 
DIA. 

CONCRETE ENCASEMENT 

CONCRETE ENCASEMENT, CRADLE 
AND SADDLE 

s• MIN. 

DETAIL NO. 
316-1 



6" MIN 

6" MIN. 

PIPE DIAMETERS AS 
SPECIFIED ON PLANS 

TRIM PIPE 
VOIDS TO BE FILLED 
.WITH MOR~ AR 

~---+------~r-----r-----

6" X 6" - W2XW2 
(8 GA) WIRE MESH 
LAP ENDS 6" MIN 

316-2 

CONCRETE COLLAR CONNECTION 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

6" MIN. 

I.&J 

~~ 50 

2" 
t 

OUTSIDE 
OIA. 

CONCRETE JOINT COLLAR 

1' - o" 1' - o· __ 
r- MIN MIN 

. . 2-j'• .. .. . . . . . ·. ·.· ·_· .... "". · .• 
-._ . ~-- .. ;., . --~ _.,_. 

SECTION A - A 

CONCRETE COLLARS 

6" MIN. 

I 4 BARS 

f 4 BARS 

DETAIL NO. 
316-2 



R.0.\'11' 

I 

Sl·[)I···EWALKAREA. -----j·. GU' _~.w .. ·. . 1'-6" -------~ ... 
2%SLOPE I 11~1hJI I 

"' "': • b.. • .. • __, • .. •. "' p ··~ • .. ,r;.- • ' ~ 
••_ . :d'. "' ·"'r;.· •. : 4 . J!> .--::~.qt·'r . ... • J 4' ..r1 I" II . I! 'P :'I' !I •p_· ~.: .. . :· '-.,i.. ~ . -- •. (I , ~ ~-~ ··4 • ·• "'. .. lJ. 4 . . - .... .d • ·•. . .• r 

I - .. ,.. " •,c... • "'· ~ ./:18•· .. ~·;·_. .. • 'fl!l 

II}RiiVEWAY 

~;~ 

p;: ' ..... s!· : ·' - - ~ - - - - - - '- ----,..,.::;--

~- .. ~~'.·. ~-. ~ 
......... 

~--------~~~~~-------------1~-w 

' 
6" '.. 

' 
'-+J> 

[)ETAILNO. 

428-1 
CITY ,OF LA.REDO TYPICAL DRIVEWAY IIiETAilNO~ 

428-1 



~ ,-

NOTES: 

/ 

/ 

THICKNESS FOR ·RESiDENTIAL 
IN:SU)E PROPERTY AS PER .PLANS 

1. MIN. 6" 3000 PSI CONCRETE 

2. REINF. WITH 6X6, W2.9 X W2.9 

~ .... ;p-fP.r. ·t ,,~~~<'ffo"/1 c.~· £- ~ 

. 

"'~· 'C:l~· 'R ....... ~-
j_..'b ~-~s r::Y-~ 
v.-- . ~"--- ~~- .. . 

..;s ~~"'-- . -
//,'' 

// 
// 

3. COMPLY WITH SECTION D-428 OF THE CITY OF 
LAREDO STANDARD SPECIFICATION HANDBOOK 

DETAIL NO. 
- 428-2 CITYQF LA_REDO 

/ 
/ 

. ./ 
/ 

./ 
/ 

/R.•Q.W.~IINE 

/ 
./ 

r EXPAIISIOII JOitiT 'WITH 18" 
SMOOTH DOWEL @ 18"" O.C. 

4 .. FE:Et FOR 4'' CURB 
..------6 ifEET FOR6'' qiiRB 

DRIVEWAY WIDTH: 
1 CAR 2 CAR 

MIN. 12' 14' 
MAX. 18' 22' 

RE.SIDENTIAL DRIVEWAY li)ETAiL,iO~ 

428-2 



/ 

>"' / ·::\. -- .. ~ ....... "' /,.....,.. .$-'$. 
/ -~~ 

.// 1 <(~~·~--'\~v~ _,....r/ 
'--.... ~· s<&· / 

........._ " ,.,.. 
.......... ./ ..... . / ..... ' ./ ......__ . ,.,. 

............ / 
........ _....-·-

./ R.o.w·.~ .......... 

/ ..... _,... _,... 

/ 

~--,.-

./' ,_.-. _,... 

RADIUSTANGENT \ 
POINT 

CURB TRANSITION 

N.T.S. 

DETAIL NO. 

428-3 
CITY ·OF LA.REDO 

'- -'"· . CENTERLINE ~DRIVEWAY OF 

"' ~ 
~ 
~ 
~ 

DRIVEWAY WIDTH: SEE TABLE ON DETAIL 438-5 

NOTES: 
1. MIN~ 7 .. 3000 PSI CONCRETE 

2. REINF. WITH No. 3 REBAR@ 24'" O.C. 

3. COMPLY WiTH SECTION D-428 OF THE CITY OF 
LAREDO STANDARD SPECIFICATION. HANDBOOK 

COMMERCIAL DRIVEWAY 
OEtAiL NO~ 

428-3 



NOTES: 

1. CONCRETE Sli'A'-l BE 300Q PSIM:m~ 
2. THICKNESS SHAll.BE s•.· P.~IIN.FOR RESUi)EN'fJAl 

1" 'MI!N.· FOR 1COMMERC~Al 
8'' Mltl. FOR ltiDUSTRIAl 

DETAIL NO. 

4284 

9 

CllY·OF LA.REDO 

'I'Pk. MAX. SlOPE 
MAiiiC:H;GilJTI:ER LINE 

1i2% MAX! SlOPE 

2%·SlOPEGN 
SII[)EWAlK AREA 

SAW~Gt:l·'T·f·1J2'" Mm. 

SAilll'·dtrf liNE ,... 

·ooWEl@ 18"0;c •. 

2%. SlOPE oN; 

., .•.. ' L - • ~ ;?~?7~iMt .l L ·~ J .YR . .'.. I .. ,_ .·:.-.·-~~-· i,!;J.:. •. . :· l.. 
4;, I. . .• :•'/·:~ _,;·"·! .• ~'""" .. rg IQ~: · ••· r.: }:1~· ~ 

., 
1 . 
.I 

. 2.D . ~ 

I 

I. §~ II . . . . 

I· 3~ I !4-FACE OF CURI3 
..,~·1' 

~0~J~··· ... 1 
t~· .. ~· . ~,.1 

,., 

. S:lDEilLI'AlKAijEA __; ___ __;:;;. lt:f.~!;.;.; £f.:.·r·"'""·...;; _..: . . SAW-'CitiT liNE 

l I~ 
·- I :~~rr 

,. ... , · , - -· · , , --- ... ·:~.~;;f~~~:~::--:_ .... ~~--j:_,~,--~ ..... :;~~.~.~-~-~f-.-;'.~ ·~·:-:-~rf;~:,r:::':f.I~_~·;.;,;';~ l. 
@i;~~~-. ·~ ~~o}l%" . ·~ 

DOWEL.~ 118" O.C~ 

CURB SAW CUT FOR DRIVEWAYS 

MIN.1'" 

9ETAILfiO. 
4284 



CURB I I .· LINE \ 1~,..,.-=H.O.W. !/PROPERTY 
LINE 

I I 
I.e w s w s w .w -;L_ c=l~· _L II .. ~f i4 
7J-... • l .. l \\ / 

\.... •; Ld- -J )\~ ..,,. 
-FI ~( ~-~1 :1~- 1-R:I ·-" ~ 

RESIDENTIAl COMMERCIAL INDUSTRIAL PARKIN·G LOT, PUBLIC 
WIDTH-W I (1 CARl (2 CAR) (1 CAR). (2 CAR) (1-,lVAY} (2~ WAY) 1:(1-V'/AY) (2-WP.v) 

MINIMUM 1Z 1& 14' 2Z 74' 24' 1Z 22' 

MAXIMUM 14' 22' 16' 30' 14' 30' 22:' 30' 

RADIUS RADIUS''R" RADIUS"'Rn RADIUS "R'' 
MINIMUM NJA 10' 20' 10' 

MAXIMUM NJA 20' :o· 30' 
ANGLE A I I 

DESIRABLE 90° gou 90' 9·0g 

MINifu'llJM n0° n0° so.~ 

SPACING-S I I 
BE1WEEN .DRIVES ACROSS PROPEFHY LINE 16' MIN. 

I I 
BE1\!VEEN DRIVES ON Ot~E PROPERTY . SEESTREET SE=STREET SEE.STR=ET 

CLASSIFICATON CU\SSIFICAllON CLP..SSIF.ICATION 

FROM CR{)SS STREET, CORNER LOT c 20' MIN . 50' MIN. 50' \!liN. 

Intersecting Street . Street on which driveway is to I:Je lo.cate.d 

Freeway_ ExP-res:sway Major· Minor -~m__ lhldustrial Loca~ Local ----------
{Fifcmtag!e Rd.) (F ro01ta1ue Rd.} Arteria~ Arter'ial ColleCtor Collector Collector Streett 

Freeway Fronft Rd. N/A N/A 200 200 200 200. 200 200 
Expre~sway FronfRd NIA N/A 200 200 150 1'50 150 150 
Major Arterial 200 200 120 120 100 100 100 100 
M( nor Arterial 2001 200 120 120 90 90. 90 90 
Major Conectcir 15(] 150 10() 90 60 ~60 60 oo 
Industria.~ .co~~ledor 1501 150 100 HO 60 '60 60 GO 
Local collector 1501 150 100' 9:0 ao 60 60 ·60 
Loti:ll Street 15(] 15.0 tOO 70 ao 60 60 BO 

DETAIL No. 
CITY OF LAREDO DRIVEWAY WIDTH, ANGlE &. SPACING DETAil N·o. 

428-5 428-5 



4' (MIN) 
RESIDENllAL STREETS I VARIES 1 

I~ 
I~ 
lffi 

1" R COLLECTORS AND ARTERIALS AS 

I~ 
a.. 

~~~ ~ 
CURB~ -- SLOPE ..... 

I ?i.·.· ·.· < " _t.-.-.- r-:.: .< .. : .·· .. ............,_._ 

--~ I F--=--- I 

I -------9 t:=-------
1._ ___ _ 

SHOWN ON PLANS 

COMPACTED SUBGRADE 

FINISHED GRADE 

4' (MIN) 
RESilENllAL S1REE1S I VARES I w 

COLLECTORS AND ARTERIALS AS II ~ 
SHOWN ON PLANS 15 

!" R 

. "'\' ' ' I~ 
a.. 

,--3--- : -- -- . F-.:::-J I -------- : 1:::--- I -- ; .. -r I 

- ==::J I -

.·. j. " 

ANISHED GRADE 

'------ COMPACTED SIJBGRADE 

EXISTING 
CURB 

NOTES ON SIDEWALK CONSTRUCTION: 
1. CONCRETE SHALL BE 3000 P.S.I. 
2. ONE HALF lNG (~) THICK MINIMUM PREFORMED BITUMINOUS EXPANSION JOINT 

MATERIAL SET THREE-FOURTHS (i) INCH BELOW FINISH SURFACE SHALL BE 
INSTALLED AT EXPANSION JONITS. 

3. DOWELS SHALL BE PLAIN BARS AND SHALL HAVE ONE HALF (~) THE BAR 
WRAPPED WITH 2 LAYERS OF ROOFING FELT OR PLASTIC TUBE 

4. 6" X 6", W2.9xW2.9 SHALL BE USED AS REINFORCEMENT 
5. THE FINISH SHALL BE SEMISMOOTH WITH STIFF BROOM OR BRUSH FINISH 
6. CONTROL JOINTS SHALL BE SCORED AT SPACING EQUAL TO WIDTH OF 

SIDEWALK 
7. EXPANSION JOINTS AT MAXIMUM 80 FEET WITH SMOOTH 18" LONG DOWELS @ 

16" C.C. AND t MINIMUM PREFORMED BITUMINOUS EXPANSIONS JOINT 
MATERIAL 

8. FORM FOR SIDEWALKS SHALL BE FULL DEPTH FOR DIMENSION SPECIFIED 

CITY OF LAREDO 

1" / 
4 R 

EXPANSION JOINT 

CURB AND GUTTER 
CXMRAC1KJN JOINT 
SHALL MATOI 
SIDEWAlJ( BIT 

!!? 
~ 
~ 
F 
(.) 

S!lg 

CURB AND GUTTER 
CQNTRACliON JOINT 
SHALL MATOI 
SIDEWALK BIT 

8 

~ 
ID 

.l 

SEE NOTE NO. 3 
/ 

CONTRACTION JOINT 

430-1 
STADARD TECHNICAL SPECIFICATION SIDEWALKS DETAIL NO. 

430-1 



49' B I B 

ALL SUBGRADE SHALL BE 
SCARIFIED 6" AND COMPACTED 
TO A 95% PROCTOR DENSITY 
TEX. 113-E 

15' - 6" FOR A 80' ROW 

9' - 6" FOR A 80' ROW 

SLOPE 2% 

. • . · .•. --t····· ..•. · .• 
.1•. 

-~· .... • 

4" 

VARIES WITH TYPE OF STREET 

SLOPE l" PER FT. M\N 
4 \N PER FT. MAX 

STANDARD SIDEWALK DETAILS - SECTION 

430-2 

NOTES: 
1. SIDEWALKS CONSTRUCTION SHALL CONFORM TO SEC. 430 
2. EXPANSION JOINTS SHALL BE ~" BITIMINOUS TYPE 

PREFORMED EXPANSION JOINT FILLER A.S. T.M. D-1751 
3. LARGE AGGREGATE IN CONTRACTION JOINT, SHALL BE 

SEPARATED TO A DEPTH OF 1'', FINISH DEPTH SHALL BE 
A MINIMUN OF ~, 

4. EXPANSION JOINT 80' MAXIMUN SPACING 
5. CLASS "A" CONCRETE 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION SIDEWALKS 

w 
z 
:::J 

>-
1-
0::: 
w 
0.... 
0 
0::: 
0.... 

DETAIL NO. 
430-2 



PAVER WITH 
DETECTABLE WARNINGS 
(TRUNCATED DOMES) 

R.O.W. LINE 

EXPANSION 
JOINT EVERY 
40'WITH 18" 
SMOOTH 
DOWEL 
@16"0.C. 

IDEWALK(T/C) ELEVATION slope 1:12 slope 1:12 

GUTTER ELEVATION ~ '">---=:::: ~ ............... ~ 
- varies --- 4' --- varies --- 4' --- varies --- 4' --- varies -

SECTION C-C 

430-3 
CITY OF LAREDO 

STADARD TECHNICAL SPECIFICATION 

NOTES ON ACCESSIBLE RAMP CONSTRUCTION 

1. CURB RAMPS MUST CONTAIN A DETECTABLE WARNING SURFACE THAT CONSISTS OF RAISED TRUNCATED 
DOMES COMPLYING WITH SECTION 4.29 OF THE TEXAS ACCESSIBIUTY STANDARDS (TAS). THE SURFACE MUST 
CONTRAST VISUALLY WITH ADJOINING SURFACE, INCLUDING SIDE FLARES. FURNISH DARK BRO\\t4 OR DARK RED 
DETECTABLE WARNING SURFACE ADJACENT TO UNCOLORED CONCRETE, UNLESS SPECIFIED ELSEWHERE IN THE 
PLANS. 
2. DETECTABLE WARNING SURFACE MUST BE SUP RESISTANT AND NOT ALLOW WATER TO ACCUMULATE. 
J. AUGN TRUNCATED DOMES IN THE DIRECTION OF PEDESTRIAN TRAVEL WHEN ENTERING THE STREET. 
4. DETECTABLE WARNING SURFACES SHALL BE A MINIMUM OF 24• IN DEPTH IN THE DIRECTION OF PEDESTRIAN 
TRAVEL, AND EXTEND THE FULL WIDTH OF THE CURB RAMP OR LANDING WHERE THE PEDESTRIAN ACCESS 
ROUTE ENTERS THE STREET. 
5. DETECTABLE WARNING SURFACE SHALL BE LOCATED SO THAT THE EDGE NEAREST THE CURB UNE IS A 
MINIMUM OF 6• AND A MAXIMUM OF 10• FROM THE EXTENSION OF THE FACE OF CURB. DETECTABLE WARNING 
SURFACES MAY BE COVERED ALONG THE CORNER RADIUS. 
6. TxDOT MAINTAINS A UST OF QUAUFIED DETECTABLE WARNING MATERIALS. DETAILS ARE PROVIDED HEREIN 
FOR THE PLACEMENT OF LANDSCAPE, PAVERS. FOR OTHER MATERIALS, REFER TO THE MANUFACTURER'S 
PRODUCT MANUAL FOR PROPER INSTALLATION. 
7. THE FINISHED SURFACE OF THE WHEEL CHAIR RAMP IS TO BE ROUGHENED WITH NO LESS THAN A BROOM 
FINISH TO PREVENT SUPPING, AND TO DIFFERENTIATE ITS TEXTURE FROM THAT OF THE STANDARD SIDEWALK. 
8. THE LOCATION OF THE WHEELCHAIR RAMP MAY BE SHIFTED FROM THE PROPOSED LOCATION ON THE PLANS 
IF IN ENGINEER'S OPINION A CHANGE IS NECESSARY BECAUSE OF UNFORESEEN EXISTING CONDITIONS AT THE 
TIME OF CONSTUCTION. 
9. ACCESSIBLE RAMP CONSTRUCTION SHALL CONFORM TO DETAILS ON STANDARD SIDEWALK CONSTRUCTION. 
10. THE LEAST POSSIBLE SLOPE SHALL BE USED FOR ANY RAMP, THE MAXIMUM SLOPE OF A RAMP IN NEW 
CONSTRUCTION SHALL BE 1:12. 

PARALLEL CURB RAMP 

ACCESIBLE RAMPS DETAIL NO. 

430-3 



CONCRETE 
CLASS "A" 
3000 PSI 

24" 

2-#4 BARS 
CONllNUOUS 

24" 
I I 

CLASS "A" 
CONCRETE 
3,000 PSI 

TYPE "A" HIGH BACK CONCRETE CURB 
(FORM LAID OR MACHINE LAID) 

TYPE "B" ROLL OVER 
CONCRETE CURB 

N.T.S. 
(FORM LAID OR MACHINE LAID) 

N.T.S. 

(LAYDOWN CURB WHERE DRIVEWAYS ARE TO BE LOCATED) 

506-1 

TO DUMMY JOINT TO DUMMY JOINT 

I 

rBACt OF CURB l 1 ~TYP. 12" 0 ~RLAP ONI EACH 
/ FACE OF CURB-.. Y END OF DO~LS 
. . " . • . • . = . . . . \.o .:.~ . :·. • .. . . ... . . . . . . .• : ·I ·.-. . , =. .• ·. . ... :· 
;;/'-: ···. · ..... ·~ .· ..... \ .. · : .. ·· ..... .... . ........... · ..• · ··.··.··~. -;·· .· .. 

#4 BARS :~ ~< ~;· -~ ·<·:_.::: ~~ ··: ~- ~~. ·:: -~.:~:;.=~-~ ::~:4~ -~:·<: ·:··~-.-~:. ~-~:--. -::~ : .. • .. :·;_\·< .".·4·.· 
CONTINUOUS~ · .. ·. "· ... · • .. ··• · • ·· · .. 10 · • · • t~ •· ., · · · · · .2 

~-~ :~ . :-: ~: . ··:: -~4. ·.:: ,_ .• :~<· : ... ; .. ··/·:·~. . ::. -~· ... ~- :: .. ·~~-: :~: .. ~- -~ •. ~- ~ <-·. >;;_ '".: ::~ 
· .. • .• .f · ·· :· ~. · -~ . . : .• . · . . · . .·4 . , r: • . . . . 11

• 1. · .. . •. · · . 

DUMMY GROOVE _j 1/2" EXPANSION JOINT@ \1/2"x3' {WRAPPED ONE 
JOINT 1/8"x2" 80' MAX. SPACING END) SMOOTH DOWELS 

PLAN VIEW SHOWING TYPICAL EXPANSION JOINTS ON 
CONCRETE CURB AND GUTTER 

N.T.S. 

CITY OF LAREDO CONCRETE CURB AND GUTTER 
STADARD TECHNICAL SPECIFICATION 

DETAIL NO. 
506-1 



PR 

COMPACT BASE MATERIAL TO 98% 
PROCTOR DENSITY (AS PER TEX-113-E) 

1/4" PER 12" 

COMPACT BASE MATERIAL TO 98% PROCTOR 
DENSITY (AS PER TEX-113-E) 

LEV. 

COMPACT SUBGRADE TO 95% PROCTOR DENSITY AT 
OPTIMUM MOISTURE (AS PER TEX-113-E) 

THICKNESS OF MATERIAL SHALL BE AS PER PAVEMENT DESIGN REPORT SHOWN ON PLANS) 

NOTE: 
PRIOR TO PLACING A SURFACE COURSE ON A PREVIOUSLY COMPLETED AND ACCEPTED BASE COURSE, SAID BASE COURSE 
SHALL BE PRIMED (SEE OPTION OF EMULISFIED ASPHALT TREATMENT) AND SHALL BE ALLOWED TO CURE FOR A MINIMUM OF 
SEVENTY TWO (72) HOURS. 

510-1 512-1 CITY OF LAREDO TYPICAL LOCAL STREET SECTION 
514.1 520.1 STADARD TECHNICAL SPECIFICATION 

DETAIL NO. 
510-1 512-1 
514-1 520-1 



I[)ETAILNd. 

514-1 

SAWCUT-

\ - MIN. OF 3' I _I"'" MIN. OF 3' --~~~CUT 

\ I I 

' 4·· .. _,: .. J ..... '! ... , ...... p 
,: : :_: ·.·· . ; .:,· :-,:.: . .'. ::~· .. :, .. ·: ;·, ··1·· : .. ' ~·:,. _:· ..... :·· •. <: -~ :' .. : . ·: .·:: ... ·; ..... : ·., ::~, : 
·,),-~.It fie (fj .. <j ·,-,-·· ·. -·i-~~ThJ ;-;..~~ tet~-;~ ___,_.,------: 

GEOGRID 

CllYOF LA_REDO TRENCH RE:PAIRWITH GEOGRID 
!i)EfAilNO~ 

514-1 



534-1 

TRANVERSE (CROSSING) 
UTILITY CUT REPAIR LONGITUDINAL (PARALLEL) 

UTILITY CUT REPAIR 

6'- o" 
MIN" -----

FULL LANE WIDTH I 
s·- o" 

~..----- MIN" ----.~ 

0 
2' MIN 

12" MIN f 
12" MIN 

[__ r / / / / / / /X 112" MIN 

12" MIN FLEXIBLE BASE 

NOTES: 
1. THE ROADWAY SURF ACE REPAIR SHALL COVER THE 

ENTIRE LENGTH WIDTH OF ANY AFFECTED LANE. 
2. FOR EXISTING REPAIRED STREET CUTS WITHIN 10 FEET 

OF THE NEW SASTREET CUT THE ROADWAY SURFACE 
IF THE EXISTING CUTS IS 10 FEET OR LESS IN LENGTH 
EXTENDED TO THE ADJACENT EDGE OF THE EXISTING 
STREET CUT. 

CITY OF LAREDO 

12" MIN FLEXIBLE BASE 

0 
2' MIN 

STADARD TECHNICAL SPECIFICATION ASPHALTIC SURFACE UTILITY CUT REPAIR DETAIL NO. 
531-4 



534-2 

12" 

.. ·:<·:·:<" 

MIN. # 4 REBAR 
12'' O.C. OR 
MATCH EXISTING 
OVERLAPING OR 
DOWELING 

COMPACTED GRANULAR BACKFILL, 
COMPACTED NATIVE BACKFILL OR CLSM 

CITY OF LAREDO 
STADARD TECHNICAL SPECIFICATION 

CAL SS "A" REIN F. 
CONCRETE TYPE "D" ASPHALT 

SURFACE 
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Bar 

GENERAL lh:OTES: 
~eslo;;rll!!'d · ceoordonQ to o!.Dfl.tt'G• 'iiexcs .r.ecee.sib11 t+)' Stondcr-(!le., 

Ufi(fcr'u'r l!lu[ h:llrlQ C.cd'e't ondl AASH'!'O ILIRFO S:>ediflccHO~. 
srn~r:o! ~ ~Jn~::htl\IJ'Oio:t ootg,1Ju ~;;no~~~n on othlr,; {;'tai:l4grcJ mQY re~tr.o 

rocx:~, f•cot oon ·!'Cot"" se teet. :stn.;1!::t.ure .·types. See ol)proprlote d"ei'Oc Hs. 
et.!>e-Nher-e rn pjonEi rcr theee.mocH'ficoHOf'ls. 

Plpe. wi a 1 c::onfor:',Jfl. t-o, A.STM-:.5:1 Grade.~, :.5()0 Gr"ode fl ar A50L 
S-teel' t:I"IQtil:s aoo !;;1llll0'1 tlar:; . .wl £ ft c:ol'lf.orm: to :.S'TI\4.-A.3El, 

o;;-o~vonii:e o~ 1 :~>'!lee·l co..~l!<!l~'a·e!(cep1· .rernrorcrn101 ~tee~ o..rrolies:s 
noted· oil"'e'J"'w;ae. 

(Mcrete f!:lr fount,!k:ot[onl(l. wi-1 1 b~ Ta1 I:!CC::ol"d«:!nc~ vi'th Uto;!!fl $:,;J. 
~SidGl'"CIISC.S". 

;A.r a reinforcing si'eo&Jr l"•..;st !be Grode EiO. 
Sol"' •lops, IJfhere r-·e<:r-~<re<Il, wi 6 ·1 t:e· o:ia l!"ot 1·oowa: 

Uncoateo:ll - n•..:J ~ 1' -s· 
E:po-.cy · 'CQOTOO .. 1NJ·. •· · 2' -1 ~ 

Tii'Mn ·the plcros reqjire IJ(lint·edl :61..ee~. f.oUaw tile· ril!:qukerilants 
'lior-. pa8ntftfiQ t,j-01 \l'cinl:zed ateel in Hem 4-1'16, . "C'Ie<onino end Pointrno 
5>-t.eet·~-. .. Sti!!I!!V~ Me!IDe,...!!i vi 11 I!"•I!!I:Oelve QO'JvCJrlo.zot fQtJ Cl't(l ·on i.y Qet 
'H!H·d t:~olr;~c(:f· ~:;~ft·or · fr;!;t[]d JotiQn. uot.cr.lll dlii"'Do::rttoo ·trthGr'lo'f::;lil cy 
E111Ctneer. .· . . . · .. 

E:po:o::y Aocno~ .bolita. for 11<011 matirtt anCJ llXISi' tioe.e plate w'i·ll be 
%~ Dii:!! i!<ST,WJ Hll. thr"e.al;ll!!di rods wl ttl ar.e hi!!;< r.Ut an.::r Ofli:! har'qenea 
!lrteel:· wo:lh.:r ¢ cootlJ ~;:<~1-t, %" J)J,a 1thrc:go;lccJ· rod ~nt o"t:~fh 
ror· '"'a~ I· moun"t.&· ~:; J Y2" C!fld ei:D@<treM dil'P'I'h for: pc<St ·ba.&e ol~ate 
1a 5" •. I!:IIDed. threaded I"Od~ Into. concrete ·~~~•th o flipe ue. !Closs C) 
epox)' mee:t.~noa ·-tt:oe :r'e~f,..,ettoent.s a.:f 00!:.-6100 •. "&;poxtil!!l!l' ond o!.t!f'learve$M. 

~!~z?~1c~fpg~-;f,,_ rg~~ ~~~t~~~ g~e ~~Y~f~·~r;~~· ~ p~;~~~-~h ~;~I I I ng 
110t permt tt-ed-1. · 

A+ -tl'!e oo.n'tr'Ototilr' s. aptloo. tl11!!· p.;,s+ bce.e plote anchOr' bi).l+!o ~Y ·J::..e 
qo;;o:;.t wHt.1 the_ A'<;rnp/~.lc;lc:loog:lf(. (S~:to C~r,;t-;n-<'(go;;~ Ano;;h(lr ll!omt 0LJHi;IJ1:1i.l. 

OpHOn<J! ccm-t- fn~·piG:::e oJn<:hor bolts will be%·'" [l<'lo MiiM 1\301 
Gr">::~tle A cotta lor ,;.36 tnr-eaee.d l"acts wfith one ito:::to. ve1oo.a he:x nut 
eaci!H war. 1:inr;t hex ·no.rt. onc!J cne na£-~eo s+e!ee_'ll'(l!!....,er ·.::.t eco::h !l.;>~+. 
EII'Qr.ltt;w:int dopth of c:ast-nn~pllJc:o· t:or t 11"111 br. :a· for oo:rt!: t;Jgoo plgto. 

Ofandro t. ~5 crtd any w,o i: 1 c~ ot·.I1E!r.: a.r rcce. ad laO&m' 1o ¥hem w' 1 i !JI!I'.: 
lil"'ee of· ct:o:t at'.«p or O!)f:aahie ·e9em!!.l'lta. 

'5-.Jb::ol-t l!<l~op dr"owit!.Q!ll. todht!: (::fltJll'iel!!r' 1..1"1 l·I!Si!l c::ottoerwi s.e noted. 
il''t~r curveu tl0ndrc11 opp•t J.:;<:Jtlons. fobr.l!!:lo-to the hcndrg~ j +:~ ilhc 

cu-ve ~·" .-.a(fqiJ!&i ·tG le·.e.s thCII"\. '600· N. Sho;p· drm.otna:s <Ir~ reoa;UJr,ed 
""he;n rol 1 ta ·rebf".a=certed to the curve. 

iFor" oil ntlftdr:'ar ucs, e.l"ectl..:n dr'tlwitfoQs wl t 1 be· e;ut:r.nHt.eid +o tne· 
Ero;hu:lilr fgr ·c.;p,w-o..,o;ilt to Ql":iW'"' (;!rooor 1 ... :;~g1 ,Jil1trl:in.·: tlrgw11'711i!!;; 
w1H ·:snow.tmn.:r.--<iltU ~t lccoHcins w~fih bolt's .&etr;ntjj', =>pcc:.llilg, 
r->001£1 :suo::oe, cindlor :apt tee joltlt !occHcM, one l"!andr<!li I ~er:Qtna 

.. -~~~~~~,t}~~"~~~P~~~ ~~wt~~:e o;",g~~~=1 w·~~~s~~P~7: ~~~"~· 
occordoJrt.CEi ••-th tt·s<r~ S31 ··sroe-.alks".. . . 

Poi(iroent fOI" all! .. Hems a~ ia. to be ·tneluded in~..~nt~. prlee :bldl 
ln. •tlc<:cFdQrlcl!! wrtn ~tem o!!S(I "IRa a llng" of +i'll!! -tyPe. s~l!!e.ffi:eCll • 

.A.~ 1 cxpQ:;cdl (lodgr;.~ wl' I· 1 bo;:.rot~oJnc;fQI;I ~o:or o;:ho;wr;JI'g.,-~· ftc, ·.;wprc·~lmi:Jt.c·ly 
'f~ ~ 'bY gr t no:1 F'IC· 
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.... c ""of.,_ ' .... """""' '"..,.,._ ..... ""' "Typfool Po~t.. (EJ-' ""- 01-1· . \'!r li!...Q, IT>J'I 
' '" ""'" ""'''' ~ ELEVATION 

lrr cl 
(ShOp ·s;p1 rce.~> -t~no 'liP I rca- dornn. on I y :sho11n .on {lne Type fer ~• arli~H 

·@. f!orol DE!· I to Ql"'O".J!ldi. 

'® ·(:nc::l li'ih®. ~pi l'<:c ,pQr ·ponr.a lr,; perm I t'teo;ll wf'th anlrii'II'IP! 
a·5, parc:ent penetra~1on. lfhe weDdi :100)' bi:t sQuore 
';II'"OC\'B· .OJ' fi; no I e oJee Ql"oovEh · Gr I ~a . s.~trJ. 

@ Sr:.;.p ltl~l f~c In tm:lr~i:!lHQd ~'!tih r.n~nllli!.m.~S· ?orcant 
peonetrad·ton. The weld IPC::f t>e s~uore groove ·ar 
alno1e ve.e. oroove. lllt"itria :smooth. · 

(~)'S<te R~ Dtlto;oll!i- aocoh:od elr.ewnere ~n pion!<~ -t.cr r~ 
:slope an::l·d:allJlal'iSi·ons~ !.lo;.cillkl!l"o raJ¥) siiJP!l' tiP 1'1 not 
·exeeoeCl! .!!:. 3 per-~nt. t.eYe I I ond l 11>i;J reo.uked '1'01" e.ach 
30"' r;ae-. if o;~rode exeeeds 5 ;ll1!r'Cent. 

® 1". tlio t:xtr·a Heovy l"ltDe n.lJ!>" ·o;ll) •• 0.1'1'9" wol.l: 
tn~ckne·a.sl-. F'«·O:i 'I e 1 :to r"Ofll)fa 1 ~o 1 k. f'i".o'V ide ·ho 1 es 
0!1; tJI!!rld'ed itfl l'u Oia t:>l:pl!! f~ ·(;lc•IVCinf~;ft.Q d~olrlCI(;II!! t.Tl.d 
V(l>,t;!"''ij'. 

® l% ~ t'l·o. St.;;ndJJnl i'>.lpo .(~ •. l!i7~··· O.D.,. 0. £03~ w~;~a 1 
· ·tt::l~ckne:ssl. f>lu11b oil• '!l<l:SII'.s. See "f>cai. Mount IDeio1J" 

for- cw1mQtn~ end tr"ilTfllin':l' pi)st tc Hi. ol-a e.fF t® ,rei 1. 
Pr'OYicie hobe;:i: CB tll:ll!!ded il'!l IJ)::JS7 ~i:Ji .;lolv.O."i.n;!:in>Q 
¢i:'·tl r rt.Clljj!Ct gnf;!; VCl'J"'t; rt.ljj.. . . 

0se.e ~~~~dr-an F:obdcot·i.on oet-a.i!laa for S:Piace J.o~nta. 
®t !%~ ora ACU'ld Bar E.q Spo oit Jl %· J.Aofl(. PI~ . 

<i•ll· plr;:,'<.et·s. 

® !J\netl· ,nt!~detl for cn:::aeaa fi:J.; I fty l:gl"'•:=tde . "" 5 J)t!!rcentl' at"' 
· QIJi' nr;:acrC1:1 for oodr.=:~.trf,gn. <:;QfOi')'. 

@ Jl.."ot 'lio t:.-e used on :br" i dges. 

G) Soo ~o<lr.r-.J:'o:JU N'oto~·~ for anQ"!!;Ir I;!<:> It !n·ii'QTm<J'!'lt;ln. 
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@ 'SC<a fknp DC!1tQll!li aocotod c•I5C'Wt1Qrc ln..Dio!Jm:; l!''cr n)Gp 
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1'1:11;.c~me.ss). Pluro ol r pc:&H•. seeo "Fas-t Mot.:ol· De1'C1!11 ·• 
for ·craml)ilflt;t Cl"'d o-r1mnrnQ po&t io Hit ll'ia .Of top -ra.~ 1 .• 
Pr:"!Ov>tre "'oiee c.il!i .ne~ .irt p::~s-:t for" iiJQlv-tll'lo2ll'l.9 
WofJI•ncgc .gnc:fl ve.n.tln11~ 

®.se-e &I-IC!t'lliran :1 i><Obr'"1cotian. aetai •I :a" for'" S.;pl• ;ce . .r.orn::ts... 

®it %" ii;l~.g f\l;lt.;Md Bw E.q $PQ .g,- 4 '/a" II!Qx. fihJII'.t> 
Qd 1 P·iclil.ets. 

QJr See 'Get·•~.r'l:id Notes.~ for' tlfti:bal" bolt oflfOTmatlon. 

PEDESTRIAN HANDRAIL 

l" Pl'i 'L 
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SECTION E..;E 
~ShO'A'it'lfl Htlrd"<l!li I T'\1' EJ 

~ 
~ 

I a, ~ ~-~-= r-:- .· .If' 

i-3 .::. 
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:1 " :I 
_i-: ··t: 

C' If! 
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SECT~~ON .. F ... p 
('Showlna 1-!tll'lfF-o:li I Tv· n 

liiEtAIL:.NO. 
538-4 



Llmtt of' l"a:yrn:n+ llypl 

~(]:,: F~n.,;r 11.eng.1tl'l * $1'-C.~ v..~ l!lim~o:;. %" ~1< PoJniJI Lcng'th • $P-Q v~~ r.::~ifl!;.lr.;~•· 
Uf S.pl Ice• d•olnt Iii. used, r8QJI rea -two lila II Moun+s Mln each· a. I del 

s.· -o·· UBUal & .t.tax 
!If Spll_ce Jo1nt Is us.ed, t-&Q.Jire:a. -hole W<Jirt~~cuifs WJ1n eacl'l ~t.del• 

10" 6" 
tf.. .W¢11 I'.IQI,.I'YI-$ .1"-fWll -r. . . i Ill. Spll~ ,Jg.Jnt(!) 

'Ng I I fi!lJU[lt $pg 1Typ1 

End of' ·~ 
f·Drp ~I 

·- s:e-e "\'lew [.,-I" 
ic::t''-Hdl'ld"tli I 
Termfnatlon 

·-S1Q::wglk 

-~ 

dY-. 

(D Por.alle.l +·O t;Jr"O'Jnd. 

0 

CD 
::t:. 
0 
I 

"' 

·@ t:nll' ~hcp .~~;~·D lc';c ·per piJ!ltl!. li; pcrnilttodl wft'h mlnT~ 
ijj'i. percen·t· ~netra.~1oo. il'l11!!' we~<l. I1Kill be &QuoJroa-
'\II'"Ocwe- or s;n91e vee groove. Gr·1nd ~th. 

@) SrQp ~r>l f>~;~;~ 1~ !Pil'r'llat.~;~d: wl+to~ 101ini~R.r-~ :!1~· penJen+ 
PB'I"IB'1'rc'l'ion. Tne \ll'eld r.;~ oo so:tuore o;~roo•te or 
single vee QFoov.e. O::•dlf)d erilooth. 

·~ S~ H~ 'Dt;!'t<i41r.; QQc;qt·~;~d.gl.oowt~cr-oe: ~n plgn::; <lr;r rO"ll> 
a. lope ocrnd ·d:ornansfcn.s~ '-lo:>:iiTIOI!i! r~ seop!!l Of; 11 no1 
&xceecUJ.. 3 pe!'"eent. IL•eve :1 I ;:~M 1 l'bQ · re.::.ui red fa.-- ·eoc:lb 
30" . r' i !leo r f <Jr'Ode exeee.ds 5 per"cent; 

@ 1" Di(]l i!xt.ro; HOOII)'. f'i!DE> fh·311J.".·O,O •• 0~1?"9" "''<l11'!: 
thr-eknes.el. F'o.l'".OI'Iel te- i'"OO\l:llald!!walk. . F'r'o.v·ide ;na.ree 
t:J!l. needed ·i.,· lb Ditll ~i:~Je 'il'o:- .. galvonj.:zanQ .drcl!"iCQe.·cutd 
~·C>;tlm;•. 

([)ETAilNO. 

538..5 
CITYOF LA.REDO 

-

Top of rci!Q:)F 
sl<lewollt; 

ITY ~I 

I 
I 

~anp 

t I 
r1· 
I 

~I 

®2 "'z~ iifiJ $1'Q:ld1Jrcl F'lpQ l?.!!l;l'~" (),!).,. C},ZQ~'" WIJii 
·mi:ckne·.e.sl.. P'lom ·alr:.,pc:a·t.s. see "Po:s·l Moun."t il:l~1oll'' 
fOt" ·cr'l~l<no:~. end tr-trnni.nQ post to ·nt Ol·o cf top t'ol 1. 
l?'r'alo'itkl· t~n)Di!!J, os needed .itto !Pl)sit 1for gCivnfli:Zltv,;l 
.;:rg r nQg~ em~;~< vent l.nq~ 

Q) se-e '"NC!f'ld..-oi 1 fobriC>Qtt..:rn IJetai•rs~ f.or s.~nce J.or.nts .• 

@ ~ '% •· IH~;~ .A~;;<.,md aCJr •F..q: Spq ·IJit 4 % • M;~~~;. P I >,.m1;1 
(ill I• pic>wts. 

@ see ~Gel"tl!'f'c 1 l'l'\:lot.es •· ·for dr-.r.:r'ltli" b~ 1 t inf!;)trnctl on. 

PEDESTRIAN HANDRAIL 

See. 1 HoJncr.al r. Fcbrlcd'Hon 
D&talla." for. Hmdrall End 
Cc:ps. ·· · · 

.VIEW I-I 
(Showing HoJncr.at 1 Tenirfnatloht• 

SECTION H'-H 

·C2 
5! 
'o 

I 

.~ 

Top of rarp/ 
a ide'Nal k 

rSt;looiollngttondroll ry. Wl 

·DETAil NO~ 
538-5 



Llinlt.of Pa::,omant llypl 

lid ax Let~ath • · 30' -to'.' rni nus ¥., '! Ptroe.l Let~r.Jth tTyb:l 

Clf Splloi::a Joint -l:S ~;~sod~ roqulrtll'~ t•o:::> P'o~Sf lifn ·liclch sldo:.ll Hf Spi.I·Cr.l ololnt, I-Ii .trscd,. r'-C!CJIJirc:;; t.....::i P~;~::;t Mlil each sld!J) 
s · ~o," usua.r a. !lla:o~ · · 1 O" 

Post Spa lT)'pl I -~· Pas~~~j---ll spi loo Join-t@ 

rrii 
ctypt· 

-~-~--l===:T====~:------~--~-----
::. .. ~r~~:,;:;:-J ~ crl==-=-=-=-=-=-=-==-=-:::-==-::·:-~-~'-

lrY A.l 

I 

------------~----------
) 
l~ ELEVATION lrY sl 

~Siiop 'Spl ico!:!> ,Cifltl Splice JoilitS tlftl ':/· rSI"!!MI'i et'l· 0116 Type ft:t" •fll()t'i+yl 

CD Poi·al Hel t·O· ar-oufld'. 
~Shop SplIces ·and 5pl roe Joints (lflf y ,Shorotn. on one Type fer ·cr ar lt:;l 

® Cnc r;;ttop r,;pU k..C oor (XIntll. l!li pe~ml!tcd wfth mlnl:~ 
· :as _:perCJSflt pen&tra~1ro. fl"!t1' we Ad mali b~ squtJt"t!!• 

qo--oo·.•e' ()1" ainQie 'o'ee ~;~r··oo .... e. Gr-irnd S"TOOth. 

tEr Shop ::;pi f'P" · tn iPr.ormht~;:d lrdth mlnf~n~r.1 a~., ~rccnt 
PB'rtl"ti"Cirl' ion. lhe •eloel r.:-<1)1· t:oe sctv.:.ore o;~roo·~e t:r 
s.ingae . ...ee Qr-oove. Grrina ·.:emoo1th. •. 

@ Soo R(li:JQ Dr.otollr.: lgo;;.;;~h:l=d r<tlw,.f1g~""C- rn piQnr;; for •r"-"'9 
· slope cn::1 domal'lsl-ons,. ~<~m~imOT! r-0110 slope. lot; 11 no~ 

e·xeeoec a. 3· J)t!l':oe."'t~ l!.e.,.e:l londir.:Q. ret!l.uoil"ed f« each 
30" l".ise if ·'i)l!"<~il~ exe~eds S ll:ll!!r'&::ent, 

® 1" :l;l;o E:xtrtJ 1-fo&a·~~ Pl~t~e n.J,JS" o.lllt., 0.119" wo11 
tl"' rckrles&J • POf'(l o 1 e 1 -t-·o r"OOJ;Pis ide-waD k. Pr·Ditl ide -had e.s 
os lt'leecred a.n. 1" i;lao .~11lf! 1fot ·o~:~tvor~r~h'l.Q dr'El•irrot;,e and 
ve>ntUn9o-

I[)ETAILN,QI. 

538-6 
CllYQf LARED'O' 

·®_:<!' '/2 ~ l!)f,o StQC~i:li;lrdl Pfpo. (1!'.1"1!3'' 0.1). • (ll, ~0:3" wol U . 
·tni'cknoa·.s.sl. r:·rfl.ll7lb or. 1 :po.sN;. soae "f"a,St. MOunt IDe., oil" 

t~~Ji~~~1~s~~ i.~~~n?n~~:'j *~o~i:c~!~~;i:: r-ai 
1
" 

di"'«J Lncljjc 'Ondl Yf' ... rrt; nq. 

:0 S.ee '"Handt'a:l I f,obricoti·On Det·a·u 'IS" far Spl· oce Jlo~nts .• 
®oi %~ llHJJ AMd Blf E.q Sp:;r {11! 4 Yz~ M:;!l(, P!t:.mb 

e111 picOe.ets. 

® 'AT:~en nee-p~u f.o.r- Qcces!ti:bu llt)' r:o;:.,.ode ::- s. percentl or 
m;.. nci'JCf<l-d fr,~r pl}l:loMrlon .~;o;;~fG1'~· 

·@ 1\'0t 1!0• t:-e uaed on b.,. idaea. 

@ S<:-e ~Cicl'lC'FaA 1\'Qt."~~ for (]rn;l:lor bolt ~n~OJ"moitlon. 

PEDESTRIAN HANDRAIL 

;.., 

RECOMMENDED USAGE®@ 
Dropoif 

c~~~~~r:n R~:~c:t~rnoondcd ftgf I t.l(:;ttf~:m:;, 

.::30" . T't' A1, T't' · B,. n' C,1 OF TY D clr.;lpgff 

1:: .30" 
ctrop~;~ff, TY E. Qr T'l' F or. ,olcnQ 
Bike Path 

YP 

,-----(L.Hantt"·fli r-----, 

SECliON A-A ·sECT'rON B-8 
ISI"!owln'il Hml:lra11 Tll AI •IStiO'ti•lniJ HmdrtJ11 Tll Bl 

i!)EtAiLNO. 

538-6 



WIDTH VARIES 
(TYPICALLY 31' 8/8) 

WIDTH VARIES 

BASIS C1f PA'I'IIENT 
(FOR VAlLEY GUTlER) 

ELEVAlla. JPINS 0 VAlLEY 
GUT1ER FLOW UNE REQUIRED (4' MIN. 

SP ) 

rt7:::a1!11 El'lt I 'tttlllll. 1\ rTIIIIU I ~;) r ~ LM 
6" CLEARANCE 

(TO BE CONSTRUCTED WITH CONTINUOUS POUR) 

NOlES: 

5'-0" 

SECTION "A-A" 

CONCRETE VALLEY GUTTER 
N.T.S. 

(TO BE CClNSIRUClED li1H cornNUOOS POOR 
AF1ER FI.Elall£ BASE IS IN PLACE) 

1. To be constructed monolithically after 
FLEXIBLE BASE Is In place and compacted. 
2. Concrete shall be Class "A" (3000 PSI) 
l AN"...,..ihl• Rnmn" t'Jorh ,.,, • ., nntl flnr"" 

A.C.P. 

NOTES: 
1. To be constructed monolithically after 
FLEXIBLE BASE is in place and compacted. 
2. Concrete shall be Class "A" (3000 PSI) 
3. Accessible Ramps Curb cuts and flares 
shall be constructed. 
4. Thickness of Valley Gutter shall be in 
accordance with the PAVEMENT DESIGN 
REPORT but no less than 6" (six inches) at 
the center. 
5. Valley Gutter construction shall conform 
with Section D-540. 

PLAN VIEW 

SECTION A-A 

CITY OF LAREDO CONCRETE VALLEY GUTTER 540-1 
STADARD TECHNICAL SPECIFICATION 

T. 

DETAIL NO. 

540-1 



DETAil NO. 
606-1 

~I£Tt'INIJ G~OUN' 

$;TABI:t..!ZEI!l E:N'MANOE GENE;FtAJ.. NPifES: 

t, ll:.ISN®'IIH Sh'\4'1.1.. Bl* M SHO!.Ii~ 0.\l THE Ccm.sliROOTIOfr.'ll!lHAl~NGS.I3LUT r.:IDT ~ 
Tlil1lN en FH!Il'-

2. THIIOKN!ESSSH!AJ.L BENCJiifLESSTI=IMUIII'OCHES. 

3. $ii~BILf!ZiE!!lrf~Q'Tlt!II:RM~ Sl~'li'l.LH'I.AvernESAM~AGGRIEG!\TE 
Tlofl~NESS .1\JJ[I! \Bj1D1IH RE:OO!Fi'alMSITS AS 1itlfEl Sf!.liBI&J".lEill CONSfRUC1ll011 
a:rr= lf.'Jra;S5i O'l!iHEF.il.W.!SE SH.'O'.'INI 00 '!l'l~ ICCHS.fmJCTION llM'MNG!S'. 

4. ~JlfABftUZECI ,!\REA MAi'ti'" EllE 'i1AHJ~NW O.H L i;NDTtff!';ol EiO 110 AOO:QMMOD,;t.fe: A 'ifRIJ~ 
VH!H!MGA=ISA '!."MEN Sll-tO\'.Il'r.'l ON iHI: CO.NS'IJRUC-TICN DAA'Jli1NG. AN ·OOlil..QT 
SHIIMENT 'fF.Ud:S MIJI.Sli 6~ PRO\roliH!I rOfit ili-1~ 'iJ'FWCK 'NJ\.SHING AR'Si\. 

~AA!l!l. TO• PREVBJ\."li 
~U14 0·1"!1' PFW:!t.'l Sl'li!E 

~~~~;ro'! ~OTE~T1 
F"AEJ~: FOR f.iJU. Wlt':ITH 

Mirto LJE]\I[;TIH aF' E001iT" C;.;iOS~..&~'lJ ilirul 

CITY OF LAREDO 

~ 

ffiOVID.E: ~Riti,n 'fR.M.J$IT!.ON 
BEN/ft;l'f G;if.Ar;J.IIJ~; C(IH51R~JO:flor..l ~ 

Em~ Ak~ ~lliUC R:O·.W. i' 

~ 

STABILIZED CONSTRUCTION ENTRANCE DETAil NO. 

606-1 
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Street Name Sign Specifications; Sheet 1 of 3; NTS REV. 06/2012 

Reference Sheets: Street Name Assembly, Street Name Assembly Hardware 

2.0" 

9. 

SPECIFICATIONS FOR STREET NAME SIGNS 
6" WHITE UPPERCASE AND LOWERCASE LETTERS 6CV-2W 

5116" dia. hole 

3.0" 
3" WHITE UPPER AND LOWERCASE LETTERS AND NUMBERS 3CVl2W 

2" SPACING FROM EDGE OF SIGN TO LEITERS I NUMB,ERS 
3" MINIMUM SPACING BETWEEN STREET 

2. 0" NAME AND DESIGNATION I BLOCK NUMBERS 

ASTM D 4956-04; TYPE -Ill or better; WHITE on GREEN 
REFLECTIVE BEADED SHEETING 

1.0" 

9
r1.0" ,-1.0" 

I 
I 

1.0"J 

• ONE-SIDED, 0.080 ALUMINUM, 9"x (30-48)" 

• ASTM D 4956-04; BEADED SHEETING, TYPE - Ill or 
better; WHITE ON GREEN 

1" SPACING FROM EDGE OF SIGN TO HOLE (CENTERED) 

• STREET NAME: WHITE, 6-INCH UPPERCASE AND 
LOWERCASE, REFLECTIVE, CLEARVIEW HIGHWAY 
FONT, 6CV-2W, LETTERS AND NUMBERS 

VARIABLE SIGN LENGTHS: 
30 INCHES MINIMUM, 48 INCHES MAXIMUM 

USE CLEARVIEW FONT (CV-2W) 
6CV-2W & 3CV·2W 

e STREET ABBREVIATIONS, DESIGNATORS AND 
BLOCK NUMBERS: WHITE, 3-INCH, REFLECTIVE, 
CLEARVIEW HIGHWAY FONT, 3CV-2W UPPERCASE 

AND LOWERCASE LETTERS AND NUMBERS 



Street Name Sign Assembly; Sheet 2 of 3; NTS REV. 06/2012 

Street Name signs are fastened to UNISTRUT only. 
UN I STRUT is fastened to pipe with 3/8" x 4" Hex-bolts. (as shown) 

-. UNI~at center) 

~··~~ ~ 
j 1

·· .. , 

!II 

~· ~,imM~---
~~~~~~.:~.3 .!. •. 

qt "' ['X[ "':><r" 15 
5/16" Hex-bolt fastener --~~, ~Y 

~ 
•• 3/8" Rivets 

(for street name) • ' 

~ 

r~ 
TUFNUTs 

~. r--
POST 
SEE NOTE 2 

NOTES: 

(for street name) 

,' .. { lJr·· 
; ~::::.::. ~ •5/16" U-bott assemblies 

~ "?~ ~amp /et sign to pipe) 

~~~~ 
l~l 

~ 
Space the 3/8" Lag-bolts through 
the UNISTRUT by 12" for stability. 

2' Min - 5' Max 
-from face of curb 

to edge of sign 

As an added security, the lag-bolts 
should be installed behind the steet 
sign. (as shown) 

-·~ 

1. Reference Sheets: Street Name Specifications, Street Name Assembly Hardware 
2. TxDOT Standard Plans; SMD (TWT)- 08 (or latest revision) -

~ 

7' Minimum 
7.5' Maximum 
Clearance 

GROUND LEVEL 

CONCRETE FOOTING 
SEE NOTE 2 

SIGN MOUNTING DETAILS SMALL ROADSIDE SIGNS WEDGE & UNIVERSAL ANCHOR WITH THIN WALL TUBING POST 



Street Name Signs - Assembly Hardware; Sheet 3 of 3; NTS 

Post must be long enough to provide 7' minimum (7.5' maximum) ground clearance from bottom edge of lowest sign to ground. 
Total post length depends on the street sign installation (if any) 
(1 per assembly) 

POST 

REV. 06/2012 

~E NOTE 2 1-1/2'' x 1-1/2" x 36" UNISTRUT 
[1 per assembly] 

5/16" x 2-1/2" U-bolt, w/ split lock 
washers, and nuts 

:;''if~) 
'~~l\Jk: --; .--. 

{~!@J:@]!j¥?~~ ~ .. il :::.,: ... :.:_.:, .... :..·., . .._,., ... ., .. , 

•• 

NOTES: 

@]] 
... UNISTRUT 

I 
IT) 

\ 

3' 

3/8" x 1" Hex-bolt with 1" 

(':: 

TUFF-NUT sign fastener 
[2 per assembly] 

,~. 
' () 

/ ,' 0 
\(/ 

3/8" x 4" Lag-bolt w/lock 0 
0 "' 

washer and nut 
[2 per assembly] 

(J 

• 

~ 

TUFN UT --...__//" 

5/16" x 3/4" Hex-bolt with 
lock washer and nut for 
Street Name sign 
[4 per assembly] 

0@ 318" x 5/8" long, Rivet 
for Street Name sign 
[8 per assembly] 

'~ 

1 . Reference Sheets: Street Name Specifications, Street Name Assembly 
2. TxDOT Standard Plans; SMD (TWT)- 08 (or latest revision) -
SIGN MOUNTING DETAILS SMALL ROADSIDE SIGNS WEDGE & UNIVERSAL ANCHOR WITH THIN WALL TUBING POST 



8.25" WHITE UPPER AND LOWERCASE LETIERS 
2" SPACING FROM EDGE OF SIGN TO LETIERS I NUMBERS 

~ 01-NE CORNER 
CLARK 600 - 700 18' 

1" CORNER RADIUS 

48" MIN----

4" WHITE UPPER AND LOWERCASE LETIERS AND NUMBERS 

2" SPACING FROM EDGE OF SIGN TO LETIERS I NUMBERS 

02-S\v' CORNER 1~· I CLARK 700 - 600 

48" 

~~-I 03-N\v' CORNER 
CEDAR 2200 - 2300 

60" 

04-SE CORNER I r 
CEDAR 2300 - 2200 Tl 

96" MAX 
SIGN FACE: 
WHITE BACKGROUND Type D. super high specific intensity (non-flourescent prismatic) 
GREEN ELECTROCUT ACRYLIC (transparent) FILM 
WARRANTY FOR MATERIAL AND SIGN SHOULD MEET OR EXCEED 7 YEARS 

/ 

I 
GREEN 

_Type D, super high specific intensity, 
non-fluorescent prismatic; 

I / 

/ I 
• ONE-SIDED, 0.080 ALUMINUM, 18"x (48-96)" 

I Ill· MUST MEET TXDOT MATERIAL SPECIFICATIONS' DMS-8300, 
Flat Surface Reflective Sheeting FOR Type D, super high 
specific intensity (nonfluorescent prismatic); 

Ill. STREET NAME: WHITE, 8.25-INCH, REFLECTIVE, HIGHWAy 
GOTHIC FONT, UPPERCASE AND LOWERCASE LETTERS AND 

1 Ill NUMBERS 

J 

• STREET ABBREVIATIONS, DESIGNATORS AND BLOCK 
NUMBERS: WHITE, 4-INCH, REFLECTIVE, HIGHWAY GOTHIC 

I FONT, UPPERCASE AND LOWERCASE LETTERS AND NUMBERS 

MUST MEET TXDOT MATERIAL SPECIFICATIONS: DMS-8300, Flat Surface Reflective Sheeting FOR Type D, super high specific 
intensity (non-fluorescent prismatic); 

jDAm I REV DRAWING NAME• 
December 13, 2012 R.M. 

Street Name Sign for Mast Arm Standard MAST ARM STREET ~· NAME SIGNS 
DRAVING LOCATION• SPECIFICATIONS •'CENTRAL 'ENGINEERING,ACAD DRAVlNGS,VORK ORDERS 

PAPER SIZE• CITY OF LAREDO ANSI [ A ] - II" X 8.5" 
TRAFFIC SAFETY DEPARTMENT 

3/1412011 2147 PH SNS Lcarv- Mo.st - - c.dor ctGrk.dwg Roloert P-, CIL SHEET•! of! I SCALE• NONE 2800 Saunders P.O. Box 2828 -



SIDEWALK 
UP TO 5 FT 

I 

I 

I 

"'I 
---~ 

"· 

t 
~I.() 
_j 

<(0 :s:f­w 
Do_ 
Vi=> 

6' MIN 50' MAX 

EXAMPLE 1 

NOTE: 
* SIGNS LOCATION MUST BE CLEAR OF UTILITIES 
* INSTALL SIGN ADJACENT TO THE SIDEWALK AT 

I 

TANGENT POINT OF CURB 

SIGN POLE~ 
EDGE OF SIGN 

CLEARANCE 
2 FT MIN 
5 FT MAX 

4-5 FT 
CLEARANCE 

CURB & GUTTER I "" " '"''""' Jl· . . . ' .. . . •.• ;;~·'J "'" ""' ""' "'" ""' 
~ 

SIDEWALK (UP TO 5 FT) 

SIDEWALK (WIDTH UP TO 5 FT) 
ADJACENT TO CURB 1

j 
---------------------------------------------------------------------------- ---·---------·---------- - !:l 

KJafJ> ·- ..... ---- I CITY OF LAREDO I I ~ [ :: ~:~u:~ :: =~=~=: fRAfffCDEPARTMENT SIGN INSTALLATION SHEET ~ fJ 
5512 THOMAS. LAREDO TEXAS 78041. (956)795-2550 OF 0:::1 l: 



SIDEWALK 
OVER 5 FT 

CURB & GUTIER 

-. --SUIMYmfre K/111. 
A.~,... u.~ 

SIDEWALK 

4'-1oT4' 

SIGN 

I 
6' MIN 50' MAX 

EXAMPLE 2 
SIDEWALK (WIDTH OVER 5 FT) 

ADJACENT TO CURB 

NOTE: 
* SIGNS LOCATION MUST BE CLEAR OF UTILITIES 
* INSTALL SIGN ADJACENT TO THE SIDEWALK AT 

TANGENT POINT OF CURB 

SIGN POLE 

EDGE OF SIGN""'~ 
CLEARANCE 

l 

2 FT MIN I 

5 FT MAX 

MAXIMIZE 
SIDEWALK 

CLEARANCE 

~ ---. /;;;)~/1//;.$;;~/i;-=i· '.:: .. 21 

SIDEWALK (OVER 5 FT) 

~-----~-
DATE: ~" 
~TE: 11/11/lfH 

LAREDO 
TRAFFIC DEPARTMENT SIGN INSTALLATION SHEET C!] 

OF c:::J ~lE: 0/01/ftll 5512THOMAS. LAREDOTEXAS7804l. (956)795-2550 



6' MIN 50' MAX 

CURB & GUTTER 

~ 
__j 
<( 

s 
w 

Oo 
Zi.fJ 

NOTE: 
* SIGNS LOCATION MUST BE CLEAR OF UTILITIES 
* INSTALL SIGN ADJACENT TO THE SIDEWALK AT 

TANGENT POINT OF CURB 

SIGN POLE I 
1 

! 
j 

I 
11 

II 

I 

EXAMPLE 3 1. 

NO SIDEWALK I 
-------···------------·--·----·-·-----------···-·------------------ --- ---------·-·---- ·------------------------------------1 

- -- - --- CITY OF lAREDO I ~EET r-:-1 ' == ~.'=..u:, ::: :':'::: TRAffiCDfPARTMfNT 
0 

SIGN INSTALLATION ~ j 
- / / 5512THOMAS. LAREDOTEXAS78041. (956)795-2550 QF 1:!] : 

,_,~ .m=z=::o:::::::: u:;:;:m .. ;;:;;;;;;;::;:z mr ;w::::;:c . ,.......,. m .mrmr . ::::::: :::=::s::=='-"""'~, 



SIDEWALK 
5-8 FT 

GRASS 

CURB & GUTIER 

..... ·-SUIM.YEDBY: Jf/111. 
PREPAREDB't: ,.._...,..U.Y. 

CHECKEDBY: U... ...... ~.l. 

::::L 
_j 
<( 

s 
w 
0 
(f) 

GRASS 

I 
6' MIN 50' MAX 

SIGN POLE 

EXAMPLE 4 

NOTE: 
* SIGNS LOCATION MUST BE CLEAR OF UTILITIES 
* INSTALL SIGN ADJACENT TO THE SIDEWALK AT 

TANGENT POINT OF CURB 

MIXIMIZE 
SIDEWALK 

CLEARANCE 

::7/i~;/;~i;;=il!il=:fflll 

SIDEWALK 

j 
~ 
~ 
! 
II 

1 
·J 

SIDEWALK NOT ADJACENT TO CURB 
--11 ~ ..... -~-

DATe 1/ .. 
DA1E: 11/11/lffl 

DA.1E: U/NIIHI 

CITY OF LAREDO 
TRAFFIC DEPARTMENT 

5512 THOMAS, lAREDO TEXAS 78041. (956)795-2550 
SIGN INSTALLATION sHmC!JI, 

OF C!J .· 



B. 

J[)ETAILN·QI, 

806-1 

9-~ • ~ 
E. 

CllY·OF LAREDO 

GENERAL NOTES: 

1. PVC FITllNGS SHALL BE PROTECTED FROM CONCRETE 
BY PLACING .. DEWITT'' FILTER FABRIC ON -
CONCRETE AND FITTING. 

2. THRUST BLOCKS SHALL BE USED ON 
ALL SOLVENT WEUJ !PIPE J" OR LAR·GER. 

.3. NO FOUR WAY CONNECTS SHALL BE ALLO'II\IED 
4. MINIMUM 2000 PSi STRENGTH CONCRETE AFTER 28 DAYS. 

5. MINIMUM 2.0 CUBIC .FOOT- OF CONCRETE PER THRUST BLOCK 

CONSTRUCllON NOTES~ 

A. 

B. 
c; 
D. 

CONCRETE THRUST BLOCK PLACED AGAINST SOLID 
U'NDISnJRBED SOIL. 
PVC::; -FITTiNG. 
PIPE TRENCH, 
:oD'IIJTI" FILTER' FABRIC. _TAPE TO ALL iNLET 
AND OUTLET. PORTS, INSTALL FABRIC SO: .THAT 
BOX IS ALLO'WEO TO DRAIN. 

IRRIGATION .THRUST BLOCK·s 
~ETAilNO. 

806-1 



I[)ETAllN(). 

806-2 

A B 

CllY·OF LAREDO 

GENERAL NOTES• 

1. INSTALL 4" X a/' X 16/' SOLID CMU !BLOCKS, LAID 
FLAT, STACKED 2 HIGH ALL. AROUND THE VALVE; BOX. 

2 PEA GRAVEL ·SHALL BE INSTALLED TO 2" BELOW 
BOTTOM OF PIPE AND VALVE. . 

3. MAIN LINE SHALL HAVE A MINIMUM OF ·18n COVER 
LATERAL LINE SHALL HAVE A MINIMUM 12" COVER 

4. :PROVIDE A 24" 1AilRE EXPANSION COIL AT EACH 
SP'UCE. lNJRE CONt.\qECTION. . 

5·. CENTER VALVE ASSEMBLY .IN VALVE 130X. 

CONSlRUCTION NOTES: 

A. FINISH· GRADE 
B. PENTEK VALVE BOX INSTALLED FLUSH To· FINISHED GRADE. 

(STANDARD SOX W/ DfWP IN LID FOR VALVES f'· :A.~D SMALLER) 
(.JUMBO BOX W/ D:ROP IN LID FOR VALVES 1" --.2''') 
(X LOB BOX W/DIROP liN LID FOR VALVES gREATER THAN .2,;) 

C. 3MD•8Y or DS:R DIRECT BURIAL SPLICE,, 
'~{.A.DE WC-01-1· OR TOMKING LV9·500. 

D. IRRIGATION! MAINLINL 
E. IRRIGA TIONl MAINLINE SERVICE TEE OR ELL 
F. ELECTRIC VALVE ...., SEE PREFERRED MAllRIAL. 
G. BALL VALVE 
H. i.ATERAL LINE. 
I. ~IJINJMUM fi." DEPTH PEA GR:AVEL. 

INSTALLED TO 2"' BEL;OW PIPE AND VALVE. 
J. 4" X 8" X i~ .. SOLID CMlJl BLOCKs:, LAID FlAT, 

STACKED .2· HIGH ALL AROUND VALVE BOX. 
K. 24"' 'WIRE EXPANSION COIL 
L 'DEWITr FILTER FABRIC. TAPE TO ALL INLET AND 

OUTLET PORTS OF· VALVE SOX TO BLOCK 
SILTING PROBLEMS; INSTALL FABRIC SO 
THAT BOX IS ALLOWED TO DRAIN. . 

IRRIGATION ELECTRIC \/AL\/E nlETAll NO •. 806-2 



A B 

GENERAL. NOTES: 

1-

2. 

3. 

4. 

5: 

E). 

I!)ETAIL. N{ll. 

806-3 

INSTALL 4"' X a•r X 16" SOLID CMIJ BLOCKS STACKED 
2 HIGH ALL .A.R:OUND THE VALVE .SOX. 

PEA GRAVEL SHALL BE INSTALLED to 2'' BELOW 
BOTidM. OF PIPE AND VALVE .. 

MAIN LINE SHALL HAVE. A MINIMUM OF 18". CO'VER 
LATERIAL W~E .SHfl..LL .HAVE. A MINIMUM 12" COVER 

PROVIDE A 24'~ WlRE EXPANSION COIL AT· EACH 
SPLICE WIRE CONNECTION. 

GE~TER VALVE ASSEMSL_y· IN VAL'IJ'E BOX. 

DESI{;N SYSTEM WITH AN EXTRA VALVE AS MASTEIR 
VALVE~ TO" WORK WITH MIR CONTROLL.EJR. 

CITY,OF LAREDO 

CONSTRUCTION NOTES: 

A. FliNISH GRADE 
B.. PENTEK VALVE BOX INSTALLED FLUSH. TO FINISHED GRADE. 

(STfl.NDARD BOX •\1'/DROP IN LID FOR VALVES 1" AND SMALLER} 
(JUMBO BOX 'W/DROP IN LID FOR VALVES "1'' to 2") 
(X LUB SOX W/DROP· IN l:.ID FOR: VALVES GREATEIR THAN 2"') 

C. .3M[)BY or OBR DIRECT BURIA.L SPLICE, 
WADE WG....,OH OR: TOMKING LV9500 .. 

D. IRRIGATlON MAINLINE, TYPE K COPPER 
(FROM BALL VALVE .. BACK TO METER) 

E. iRRIGATlON Mft.fNLINE - PVC 
F: COPPER MALE ADAPTER 
G. Master VaNe ? Con.:sult Pr-eferred Materi·al. 
H. MINIMUM 6" DEPTH PEA GRAVEL. 

(INSTALLED TO 2' BE~OW PIPE AN-D VALVE) 
I. 4 .. X $" X 16•' SOU[} CMU SLOCKS ....:. LAID FLAT, 

STACKED 2 HIGH ALL AROUND< VALVE BOX .. 
J. 24'' WIRE. EXPANSION COIL. 
K. 'DEWitT' FILTER FAI3tRIC. TA:PE; TO ALL INLET AND 

OUTLET PORTS OF VALVE BOX. TO BLOCK SILTING PROBLEMS 
11\~STALL FABRIC SO THAT BOX IS ALLOWED TO DRAIN, 

L. BALL VALVE (CONSULTANT PREFERRED MATERIALS.) 

.IRRLG.ATION MASTER \IA.LV·E li)EfAil NO~ 806-3 



A B 

GENERAL. NOTES: 

1-

2, 

3. 

4. 

5: 

6. 

DETAIL NO. 

806-3 

INSTALL 4'' X a'' X '16'' SOLID CMJJ BLOCKS STACKED 
2 HIGH ALL .A.R:OUND lHE \iALVE BOX. 

PEA GRAVEL SHALL BE INSTALLED tQ 2'' BELOW 
BOTIOM CiF PlPE AND VALVE .. 

MAIN LINE SHALL HAVE: A MINIMUM OF 18" CO'VER 
LATERIAL UNE SHJ.,LL HAVE A MINIMUM: 12" COVER 
PROVIDE A 24'~ WlRE EXPANSION COIL AT EACH 
SPLICE WIRE· CONNECTION. 

CENTER VALVE ASSEMBLY IN VAL'V'E BOX. 

DESI'ON SYSTEM WITH AN·EXTRA VALVE AS MASTEIR 
VALVE~ TO 1NORK WITH MIR GONTROLL.E!R. 

Cl'lY·OF LAREDO 

CONSTRUCTION NOlES~ 

A. FliNISH GRADE 
8.. PENTEK VALVE BOX INSTALLED FUJSH."TO FINISHED GRADE. 

(STANDARD BOX \~'/DROP .IN LID FOR 'lA[.;:VES i" AND SMALLER) 
(JUMBO BOX W/DROP IN LID FOR VALVES. 1" to 2") 
(X LUB BOX lN/ORO~· IN LID FOR VAL \IES GREATER .lHAN 2"') 

C. 3MpBY or DBR D.IRECT BURIA.L SPLICE, 
WADE WG--:014 OR TOMK+NG LV9500. . 

D. IRRIGATION MAINLINE, TYPE K COPPEIR 
(FROM 8ALLVALVE .BACK TO METER) 

E. iRRIGATION MAINLINE - PVC 
F; COPPER MALE.· AD.l~PTE:R 
G. Master Valve 1 Coh:Sult Pr·eferred Materi-al . 
H. MINIMIIJM 6" DEPTH PEA GRAVEL. 
. (INSTALLED TO 2' BEL.O'Il PIPE AND VALVE) 

I. 4"! X S" X 116" SOUO CMU SLOCKS ...;. LAID FLAT, 
STACKED 2 HIGH ALL AROUND VALVE BOX .. 

J. 24" WIRE EXPANSION COIL. 
K. 'DEWitT' Fl'"'lER FABRIC. TA:PE TO ALL INLET AND 

OUTLET PORTS: OF VALVE BOX. TO BLOCK SILTING PROBLEMS. 
INSTALL FABRIC SO lHAT BOX IS ALLOWED TO DRAIN. 

L. BALL VA.L\IE (CONSULTANT !PREFERRED MATE:R:IALS.) 

.IR·RfG.ATION MA.STER 'VAL\/E DJETAJL No: 806..3 



DETAIL NO. 

806-4 
CITY ·OF LARED,O· 

NOT TO SCALE 

\NLRE SPLLCE DETAIL 

GENERAL NOTE: 

il. THIS DETAIL IS FOR AC SYSTEMS ONLY. 
NO WlRE SPLICES ARE ALLOlJI.lED IN 
OC SYSTEMS. {Se·e lrrl9cii:ion Technical 
Specs #4.144. 

2 .• INSTALL 4'" X 8"' X 16·" (LAID FLAD 
SOLID CMll. BLOCKS, STACKED 2 HIGH 
A.LL .AROUND TI-lE: VALVE 130X 

CONSTRUCTION ~O]ES: 

A. PENTEK VALVE i80X INSTALLED FLUSH W/ FINISHED GRAID -
(STANDARD BOX IF LESS THAN· 40 SPICES) 
(JU~~BO BOX V•'/i.JD IF 0\IER 40 SPLICES) 

B. 3MOBY OR DBR DIRECT BURIAL SLICE 
WAOE lNC-014 OR TOMKING LV9500. 

C. 24" '1/.'IRE COIL FOR EXPANISION 
D. MINIMUM 12 GAUGE UL APPROVED 

SINGLE STRAND COPPER,, DIRECT 
BURIAL WIRE-

E. 6" DEPTH PEA GR.A.VEL 
·F. FINISHED GR.A.OE 

G. CMU BLOCKS 

.A.C SYSTEMS ~ONLY -DETAil NO. 806-4 



DETAIL NO. 

806-5 

NOT TO SCALE 

CITY·OF LA.REDO 

GENERAL. NOTES: 

1. PIPE SHALL RI::ST FIRMLY ON TRENCH BOTIOM. 
BUNDLE WIRE AT 20' INTERVALS. SNAKE PIPE 

FROM SIDE TO SIDE. 

2. MAINTAiN MIN 41i SEPARATION BETWEEN LATERAL 
LINES AND MAIN LINE. 

3.. NO BLUE GLUE. IS TO BE USED. 

4, IPliRE IS TO BE 12 GUAGE. 

USE WHITE FOR COMt ... 10N, RED FOR STATION VALVE$, 
2 YELLOW AND 2 BLACK FOR MASTER VALVE> 
2 BLUE AND 2 GREEN .FQR FLOW. 

*SEE TECHNICAL SPECS 4.11 and 4;12 

CONSTR:UCTION NOTES: 

A. .MAIN LINE; 18" COVER 
B.. WIRE BUNDLE. TAPE PER SPECS. 

(DO NOT TAPE WIRE IN SLEEVE.) 
C. LATERAL . Ll NE; 1: 2'~ COVER 
D. FINISHED GRADE. 

IRRlGATI~ON TRENCH 
lilETAiLNO. 

806-5 



24'' 

TRACING 
WIRE (TYP) 

4u 

LV. WIRING IN 
CONDUIT 

FINrSH GRADE 

LATERAL (lYP) 

- A.C. PAVING 
SNAKE ALL PIPE 

BAS.E MATERIAL Irs T~~~~~ES 

INITIAL SAND BACKFILL REQUIR~D -
IN TRENCHES W;ITH R.OCKY TE:R'RAIN 
AND UNDER PAVEMENT (TYPICAL 
ALL SITUATIONS). lAY PIPE ON _2" 
SAND BED. SAND TO EXTEND 6~' 
ABOVE SHALLOWEST PIPE. 

L.V. WIRING 
(TYP) 

SUPPLYUNE 

SALVAGED EXCAVATED FILL 
COMPACTED TO 
ORIGINAL DENS~TY (TYP) 

DETAIL No. 

806-6 
DETAILN·o. IRRIGATION TRENCH BACKFILL CITY OF LAREDO· 806-6 



IJET All N·O, 
806-7 

c--

._GENERAL NOTES: 

1. NOTES: NO- DIRECT CONNEGilON TO SLEEVE SHALL 8E ALLQ1NED: 
SLEEVE SIZE SHALL BE TIVCf SIZES LARGER THAN THE PIPE ·ro BE SLEEVED. 

2. MARl<" HAR_DSCAPE- Wl"tH SYMBOL ~S.. TO INo"ICA TE THAT A: SLEEVE IS BEl-OW . 

. · CONSTRU CilON NOTES: 

.A. STUB: UP MAINLINE ~t~.ND CAP~ 
B. MEDIAN PAVER:S 
C. SCH 40 PVC MAINLINE OR LA TERIAL LINE 
D. SCH 40 PVC IRRIGATION SlEEVE '"""'- SEE PLAN 
E. EXTEND SLEEVE 2' -0" BEYOND EDGE OF- . 

MEDIAN: PAVERS. 
F. PV"G _MAINLINE OR LATERAL. A.S SPECD. 
0. PAVING . . --

m 
~· 

::J 
•0-

"Li.. 
0 

·lil.o 

f? 
~ 

9 w 
ilD 

'-0 
I!"} 

CITY·OF LA.REDO IRRIGATlON SLEEVES Ut\IDER MEDIAN OPENING PAVEMENi 
.I!)EfAil: NO~ 

806-7 



r--"' 

D 

GEAR DRIVEN ROTORS WITH S~NING JOINTS 

~~~~. ;,_B·~·~~ ... ~J .... '·. ·-1. ... ·~ 

~11'""11L 
¥~ 

45' 

0. 

POP UP IR-RIGATION HEADS 

II)ETAil~Oi, 

806.:8 
CllY:OF LA.REDO 

CENERAL NOTE$; 
1. THIS DETAiL SHALl BE i:;ISED FOR 

ANY IR·RIG,o!., TION HEAD. THA.-T IS NOT 
•CLASSIFlED A~ A P{J? UIP SP~AY HEAD'. 

2. TOP OF SPRINKLER HEAD SHA.LL BE SET 
FLU::;IH \\'11TH .FINISH GR.ADE. . . 

3. FLIJ:SH PIPING BEFORE UNST.6.LLIN·G HEADS 

CONSTIRUCllON NOTES: 
A.. FIIN ISH. GRADE 
IB, SPRINKLER .. HEAD (SEE. PLAN) 
•C. MANUF.&.CTU!REID, IRING ANP GA.SKET S.V1lNG JIOiiNT~ 
D. LATERAL PIPE. . 
E. 45 DEGREE ANGLE: 
F. HARDS.CAPE 

GEN.ERAL NOTES~ 

~-

2 • 

3. 

-4. 

THIS DETAIL SHALL BE t:.:ISED fQR. POP"":'"UP. 
SHRUB. SIPRAYS,. Pop.:..up WRF SPRAYS, ANti) 
POP UP TREE SP.iRAYS, TWO I?ER ffiEE 

TOP oF· SP·RINKLER HEAD SHALL BE SET 
CFL.USH i~t1 TH FIN ISH :GRADE 

NO "FUNNY" P.IPE OR ,.FLEX" PIPE IS 
to SE USED IN . JHE INSTALLATION •. 

NO BLUE ·GLLJlE IS TOo IBE USED 

.CONSTRUCTION NOTES: 
A. FINISH C-RAPE a. I~AiiJIJBIRP··1.BOO SERIES. 
C, S\I'IING JOINT-' CONSULT PIREFERRED' MATERIAL 
D. LAJERAL PIPE 

. E. APPROP~IATLSCHEIDULE:M) FllJlNG. 

IRRIGATION HEADS -DETAil NO~ 
806.:8 



l!lETAllNO~ 
806-10 

CfrY:·OF l.ARED'O' 

GEN~RAL NOTES: 

1. INST.~LL. 4" X ·S" X>]6" SOtJCJi CtvfW: BLOCK$, .. LAiQ FLAT 
STACKED ·2 HIGH ALL AROUND THE VALVE BOX.. . . 

2. WASH ROCK SHA.LL .BE:. INSTALLED TO .~LLOW 
AC.ESS A.ND OPERATION ·oF·.BALL VALVES. 

3. SEE IRRIGATION . PLANS FOR. EQUIPMENT . . 
. . SPECiFicAiiONS NOT CALLED OUT ON. THIS D·ETAIL. 
4. MAINLi'NE SHALL. BE INSTALlED A MINhvfiJM 

OF 1B" DE~IP 'pROM. TQP OF .PIPE . 

CONSTRUCTION! NblE:S: 

A.· FiNISHED G~AOE 
Et PENTEK v.Al.vt· Ei.ox ~ x j:.u~ #lSSd35 W/ Uo #19~·117 

SET· FLUSH . 1~1TH . FINISHED, GRADE FOR. 2~·· DBL .CHECKS • 
. ALLOW A. MiNIMUM .oF· s"···cu::ARANCt ON ALL SIDES 
OF DOUBLE CHE;_CK VALV'~. 

C/0. MAINliNE:"'"' TYPE' I< COPPER JO MASTER: VALVE. 
(WITh! BALL,VALVE ·ASSEMBLY} .. 

E: qOLJBLI:. gHECK VALVE A.S$M, 
f;: 6"'· DEPlli PEA G~AVI::~· 
G. 4'!· X: sr·-x 16''··SOLinCMH B~OCKS; 

STACI-(~D· 2 HI:G_H AL,L AR01,Jt•fb THE: VALVE BOX:. 
·H, "DEW.IIT! FILTER. FABRIC. TAPE; ·ro AL.l iNLET 

. ft..ND OUTLE.T ·PORTS OF VALVE J30X. INStALL 
FABRIC sp 'tHAt ·:sbx I$ ALLOWED. tq: DRAIN. 

L COMPACTEO S~BGRADE 
J .. tYPE :K COPPER. 'SERVICE LINt· to ME:T&R, 

DOUBLE, CH·ECK VAL V·E 
DETA.JLNO. 

806-10 



PROPERlY. LINE 
OR RIGHT OF WAY . ~ 

CUSTO&J 
CITY RESPONSIBiliTY . RESPOstl3fll 

WATER METER 

WAT~R SERVICE UNE 

NOTE: BACKFLOW UNIT 
SHALL BE INSTALLED 

NO CONNECTIONS 

ARE AlLOWED 

WITH LOCKABLE 
7

LE MEUR' 
PLAN 

CAGE ON 4n P .C.C. SLAB OVER 4'~ GL. 2 BASERO"GK 

PROPERTY L.INE _l •. 
OR RIGHT OF WAY =:'t 
CITY . . CUSTOMER . 
RESPONSISIUTY. RESPONSIBllJTY 

WATER METER 

(D .CHECK VALVE 

(~) P~ESSURE REGULATED REUEF VAlVE 

@ DUMP OUTLET 

@ TEST COCK. 4 REQUIRED 

@ GATE VALVE OR BALL VALVE 
@ 90,~ ELB{)W 

{2) FLANGE OR UNION 

@ DUCTILE IRON OR CQPPER PIPE 

@ BURIED JOINTS SH.AlL 8£ PLASTIC :WRAPPED 

OETAILNo. 
806-11 C.ITY OFLARED.O 

.CONCRETE BLOCK & 
GRINNEll . PiPE SUPPOR\ 
(FOR 4~ & LARGER VALVES) 

ELEVATION CONCRETE 
THRUST BLOCK 

NOTES:. 

1 • AL!L OEVICES • SHALL BE APPiROVEO BY 
U:tlLITIES DEPARTMENT; 

2. THE DEVICE SHALL BE INSTALLED ON THE OWNER,S 
. PRO~tRTY 'AND ADJACENt TO.THE METER. . . .. 

3. ~NSPECTlON. BY UTILIT~TES CROSS CONNECflON 
IS :REQUIRED. FOR SUPPLY PIPE BETWEEN. THE 
METER AND THE VALVES~ 

4. APPROVED RPPA ASSEMBUES 

REDUCE PRESSURE PRINCIPALASSEMBL Y 
(RPPA) 806-11 



FINISH GRADE. 

RAINBIRO 44NP 
:QUICK COUPLING-~~~~~~m 
VALVE 

PVC SCHEDULE 80 -~--
3~·~ NIPPLE 

PVC .SCHEDULE 80 TEE 
(SxSxT) o·R 90a ELL (SxT) 
CONNECTED TO IRRIGATION SUPPLYLINE 

1 On ROUND BlACK PLASTIC 
VALVE BOX AND LliD 

· . S. P.E··.·c ... !.F .. lED MULCH =SEE PLANTING 
PLAN 

+ + + + + + + + 
- ·+ + .. + +. + ..... 

ANGLE IRON 
.._,__~-STAINlESS STEEL 

CLAMPS 

PVC SCH-EDULE 80 
90~ ELLS (TxT) 
(TYP) 

NOTE: SET TOP OF BOX EVEN WITH FINISH GRADE IN TURF AREAS. 

NOTE: REFER TO CONTRACT TECHNICAL SPEC.IFICATIONS FOR 
ADDITIONAL INFORMATION 

DETAIL No. 

806-12 
C,ITY OF LAREDO QUICK COUPLING VALVE 

"DETAIL No·. 

806-12 



RECTANGULAR BLACK 
PLASTIC VALVE BOX AND LID 

RAiNBIHD EFB-CP SERIES 
REMOTE CONTROL VALVE 

PVC SCHEDULE 80 2-~· 
NIPPLE (TYP) 

WATERPROOF WIRE 
CONNECTOR (TYP) 
(SEE DETAIL # 505) 

KBI~BTU-V BALL VALVE 

FINlSH GRADE------. 

- PVC SCHEDULE 80 
UNION . (TxT) 

SPECIFIED MULCH, SEE l: -~---\----T---....l.....-..-4----\-4---,n. I· Q:-1·i:lo 
PLANTING PLANS · ! n.- ___1_ 

+ ·+ + +. + .. +. + + + . + 

·,·=··~·~-~+~·*rr-:~·=··rrl~~~~+===~~~~~~~~~~ 

3jj±1/2 

PVC SCHEDULE ~-~-­
.SO 90" ELL (TxT) 

PVC SCHEDULE 
80 T.O.E. 
NIPPLE (TYP) 

CONTROL -----.. 
'WIRES 

IRRIGATI:QN 
SUPPLYLINE (TYP) 

PVC SCHEDULE 80 ~ 
TEE (SxSxS) OR 90 o 

ELL (SxS) 

DRAIN ROCK 
12') MIN. DEPTH 

INSTAlL DRAIN ROCK --.- _......_ 
2;)MIN. BEYOND 'PERIMETER 

OF VALVE BOX J 
COMMON WIRE -­

IRRI~ATION ~PRIN 1<.1 I="R.I IN!="· 

NOTE: SET TOP OF BOX FLUSH WITH FINISH GRADE IN TURF .AREAS. 
1i 4~fX 19u 

NOTE: EACH VALVE TO INCLUDE RAINBIRD VALVE LD. TAG 
(MODEL #VID1Y24 OR APPROVED EQUAL) . . 

NOTE: REFER TO PROJECT TECHN~CAL SPECIFICATIONS FOR 
ADD~TIONAL INFORMATI;ON 

REMOTE CONTROL VALVE 
DETAIL No. 

806-13 CITY OF LAREDO 
806-13 



GENERAL IRRIGATION :NOTES 

Allways call Sui ldi ng Development SeNi ces before· comenci ng any work withi nth e. ROW at (956) 794-1625 
Do nothackfill any portion of the irri"gation without·consentfrom the Field Inspector (you maybe asked to diguplfyou dO) 

1. THE CONTRACTOR IS RESPONSIBLE FOR LOCATIN(3 ALL UNDERGROUND UTILITIES, PIPES 
AND STRUCTURES EITHER SHOWN OR NOT. SHOWN ON THE. PlANS .. THE CONTRACTOR 
SHALL BE RESPONSIBLE FOR ANY DAMAGE .TO UTILITIES AND .STUCTURES DURING 
C"oNSTRUCTION. THE CONTRACTOR SHALL COORDINATE LINE LOCATIONS .WITHFRANCHISE 
& CITY UTILITIES. HE .CONTRACTO-R SHALL FIELD VERIFY DIMENSIONS AND EXfSTING SITE 
CONDTIONS 

2.VERIFY MINIMUM STATIC PRESSURE AS NOTED ON THE PlAN BEFORE BEGINNING 

B.ALL WIRES FOR·REMOTE CONTROL VALVES ARE TO·RE MIN. 12 GUAGE SINGLE-8TRAND, 
UL APPROVED DIRECT BURIAL WIRE. ALL WIRE SPLICE8 ARE TO BE TOM KING BLACK 
SPLICE CONNECTORS (PART#LV9BOO).PROVIDE WIRE·COILEVERY 100' FOR EXPANSION 
AND CONTRACTION. 

9: THE IRRIGATION CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH OTHER 
TRADES. 

10.REFER TO THE TECHNICAL SPECIFICATIONS FOR ADDITIONAL INFORMATION . 

i i. THE CONTRACTOR SHALL MAINTAIN A COMPLETE SET OF As~BUILT DRAWINGS DURING 
3.ALL PIPING IS. DIAGRAMMATIC; LOCATE ALL IRRIGATION LINES IN THE .TURF AND. PlANTING CONSTRUCTION: AND PROVIDE THE CITY WITH A REPRODUCIBLE COPY UPON COMPLETION 
AREAS. ADJUST ALL HEAD AND LINE LOCATiONS AS NECESSARY, ON SITE," TO . OF THE PROJECT. 

. INSTALLA. TION. IF LOWER THAN NOTED. NOTIFY OWNER'S REPRESENTATIVE BEFORE . 

. PROCEEDING. 

ACC-OMMODATE EXIS"riNG JOB CONDITIONS AND .TO ACHIEVE 100% COVERAGE. 

4.THE.IRRIGATION SYSTEM IS.TO BE INSTALLED PER ALL LOCAL & STATECODES.AND 
. REQUIREMENTS. THE IRRIGATfON CONTRACTOR IS RESPONSIBLE .FOR ALL RI::QUIRED 
. PERMITS AND INSPECTTION FEES. 

S.LOCATE ALL HEADS A MINIMUM 4"& MAXIMUM OF 6" FROM ADJACENT PAVING. ADJUST 
ARCS As· NEEDED. . . 

6. THE. IRRIGATION CONTRACTOR SHALL ENSURE ALL AREAS SHOWN TO BE .IRRIGATED 
. RECEIVE 100% . . . . . 
COVERAGE WITH NO OVERTHROW ONTO THE STREETS·. ADJUST NOZZLES AND ARCS AS 
NEEDED. 

.?.ALL VALVES, WIRE SPLICES. QUICK COUPLER, AND DOUBLE CHECKSARE.TO BE 
LOCATED. IN VALVE BOXES(Sil:E PERDETAIL SPECS) ·. . 
VALVE BOXES. TO BE SET FLUSH WITH:FINISH GRADE. 

12. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ELECTRICAL SERVICE 
(INCLUDING METER BASES) TO THE IRRIGATION CONTROLLERS AS SHWON ON THE PlANS. 
HARDWIRE CONTROLLERS TO ELETRICAL SERVICES AND ELECTRICAL CONNECTIONS 
SHALL BE IN ACCORDANCE WITH ALL STATE AND LOCAL CODES AND REQUIREMENTS 

13,THE ELECTRICAL SERVICE. SHALL BE· LOCATED IN A SEPE:RATE TRENCH THAN THE 
IRRIGATION PIPING. AND THE LOCATION OF THE SERVICE SHALL-BE SHOWN AND 
DIMENSIONED ON THE AS-"-BUIL T PlANS. 

i4.CONTRACTOR IS TO PROGRAMAND MAINTAIN CONTROLlER UNTIL FINAL ACCEPTANCE 
OF THE PROJECT. 

15.THEREMOTE CONTROL VALVES ARETO BE INSTALLED IMMEDIATELY ADJACENT TO 
THE MAIN LINE 

I[)ETAIL~O~ 
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I 

_NOTES: 
1. USE TYPE .1 PLA TE.INSTALLA TION V\JHEREPOSTED _SPEED LIMIT. IS LESS .THAN·30 MPH., 

USE TYPE 2 PLATE INSTALLATION WHERE POSTED. SPEED LIMIT iS 30 MPH 0 GREATER. 

2. FOR IYPE2 PLATE .INST ALL:.A TION, THE STEEL PLATE SHALL BE RECESSED BY MILLING 
INTO .THE EXISTING ASHPALT TO SEr.FLUSH.\AATH.THE SURFACE OF- THE. EXISTING 
PAVEMENT: FULL DEPTH CUTTING OF PAVEMENT SECTION OUTSIDE OFTRENCH.IS NOT 
PERMITTED. MILLING .. DEPTH SHALL MATCH THICKNESS OF PLATE~ THE GAP .BEW\i'EEN 
THE EDGE OF i"HEPLATE AND TH~ ADJACENT EXISTING ASPHALT.PAVEMENT.MUST BE 
FILLED TEMPORARILY V\l'ITH. ASPHALT. 

3:. STEEL.PLA T{MUST BE ABLE TOV\I'ITHST AND·H.:26.TRAFFIC. LOADINGS \AATHOUT 
ANY MOVEMENT. 

4: PLATES SHALL BE FABRICATED FROM ·ASTM A36 STEEL (MIN). 

5. PLATES SHALL BE ·sECURED FROM LATERAL MOVEMENT AND VERTICAL .VIBRATION 
. (ASSOCIATED NOISE)\AJHILE IN USE. . . . . . 

SliEEL PlATE 
·~vn'H lt::XI:S:TJN.G 

STEEl PLATE· 
R'ECESSED .. ON 
TQ-P {}:!= MIOJ~.D 
SURf ACE . ASPHALT 

TYPE 1 

TYP'E 2 

ANCHORED 
·rf-iERMOPLASTIC 
PLATE:LOCKs: 
AROUND PLATE 

AS:PlHA;Ll 

OE'l'Ait f\1{), 

.. fi_·-.""'·' : -:·:: . ' CI!TY ·OF LARE.DO· 808-'1 STANDA.·. RDI 'lREN:CH: PLATifN:G DE-fAlL . . 
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