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TECHNICAL SPECIFICATIONS 
 

SECTION C1 – CONCRETE STRUCTURES 
 
 
C1.01  SCOPE OF WORK 
 

A. This specification covers the requirements for the construction of all types of structures involving the 
use of structural concrete, except where the requirements are waived or revised by other governing 
specifications. 

 
B. All concrete structures shall be constructed in accordance with the design requirements and details 

shown on the Plans; in conformity with the pertinent provisions of the items contracted for; the 
incidental items referred to; and in conformity with the requirements herein. 

 
C1.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including the type of concrete, concrete mix design, concrete type 
and Manufacturer of precast structures, a description of curing methods used, and all other pertinent data 
to illustrate conformance to the specification found within. 

 
C1.03  MATERIALS 
 

A. Concrete 
 

1. All concrete shall conform to the provisions of Section C2, CONCRETE FOR STRUCTURES. 
 The class of concrete for each type of structure or unit shall be as specified on the Plans, or by 
pertinent governing specifications. 

 
B. Expansion Joint Material 

 
1. Preformed Fiber Material - Preformed fiber expansion joint material shall be one-half (½) inch 

or as shown on the Plans.  At the Contractor’s option, the material shall be one of the following 
types, unless otherwise noted on the Plans: 

 
a. “Preformed Bituminous Fiber Material” shall meet the requirements of the Standard 

Specifications for Preformed Expansion Joint Filler for Concrete Paving and 
Structural Construction, ASTM Designation:  D1751. 
 

b. “Preformed Non-Bituminous Fiber Material”: shall meet the requirements of the 
Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and 
Structural Construction ASTM Designation:  D1751, except that the requirements 
pertaining to bitumen content, density and water absorption shall be voided. 

 
2. Joint Sealing Material - Unless otherwise noted on the Plans, the sealer shall be synthetic 

polymer Sikaflex – ICSL or equivalent. 
 
3. Asphalt Board - Asphalt Board shall consist of two liners of 0.016 inches asphalt impregnated 

paper, filler with a mastic mixture of asphalt and vegetable fiber and/or mineral filler.  Boards 
shall be smooth, flat and sufficiently rigid to permit installation.  When tested in accordance 
with Test Method Tex-524-C, the asphalt board shall not deflect from the horizontal more than 
one (1) inch in three and one half (3 ½) inches. 
 

4. Rebonded Neoprene Filler - Rebonded neoprene filler shall consist of ground closed-cell 
neoprene particles, rebonded and molded into sheets of uniform thickness of the dimensions 
shown on Plans. 
 
Filler material shall meet the requirements of ASTM Designations:  D1752 Type 1 where 
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applicable. 
 

C. Expansion Joints - Joints and devices to provide for expansion and contraction shall be constructed as 
indicated herein or on the Plans. 

 
D. Placing Reinforcements - Reinforcement in concrete structures shall be placed carefully and accurately 

and rigidly supported as provided in the Section C7 – REINFORCING STEEL. 
 
E. Placing Concrete-General - The minimum temperature of all concrete at the time of placement shall not 

be less than 50°F. 
 
F. The consistency of the concrete as placed should allow the completion of all finishing operations 

without the addition of water to the surface.  When conditions are such that additional moisture is 
needed for finishing, the required water shall be applied to the surface by Fog Spray Only, and shall be 
held to a minimum amount.  Fog spray for this purpose may be applied with hand operated fogging 
equipment. 

 
G. The maximum time interval between the addition of cement to the batch, and the placing of concrete in 

the forms shall not exceed the following: 
 

Air or Concrete Temperature 
Maximum Time  
(Without Retarding Agent) 

Maximum Time  
(With Retarding Agent) 

Non-Agitated Concrete 
  

Up to 80° F 30 Minutes 45 Minutes 
Over 80° F 15 Minutes 30 Minutes 

Agitated Concrete   

90° F or above 45 Minutes 75 Minutes 
Above 75° F to 89° F 60 Minutes 90 Minutes 
75° F and below 90 Minutes 120 Minutes 

 
H. Upon completion of the final finish, interim curing will be required for slab concrete in bridge decks and 

top slabs of direct traffic culverts as follows: 
 

1. Unless otherwise shown on the Plans, Type 1 membrane curing compound (Resin Base Only) 
shall be applied to the slab surface. 

 
I. Required water curing shall begin as soon as it can be done without damaging the concrete finish. 
 
J. The Contractor shall notify the City two (2) days in advance before placing concrete in any unit of the 

structure to permit the inspection of forms, reinforcing steel placement, and other preparations.  
Concrete shall not be placed in any unit prior to the completion of form work and placement of 
reinforcement therein. 

 
K. Concrete mixing, placing and finishing shall be done in daylight, hours, unless adequate provisions are 

made to light the entire site of all operations. 
 
L. Concrete placement will not be permitted when impending weather conditions will impair the quality of 

the finished work.  If rainfall should occur after placing operations are started, the Contractor shall 
provide ample coverage to protect the work.  In case of drop in temperature, the provisions set forth in 
Section C1.04- PLACING CONCRETE IN COLD WEATHER shall apply. 

 
M. The sequence of placing concrete shall be as provided on the Plans or as required herein.  The placing 

shall be regulated so the pressures caused by the plastic concrete shall not exceed the loads used in the 
form design.  Form design shall be the sole responsibly of the Contractor. 
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N. The method of handling, placing, and consolidation of concrete shall minimize segregation and 

displacement of the reinforcement, and produce a uniformly dense and compact mass.  Concrete shall 
not have a free fall of more than 5 feet, except in the case of thin walls such as in culverts.  Any 
hardened concrete splatter ahead of the plastic concrete shall be removed. 

 
O. The method and equipment used to transport concrete to the forms shall be capable of maintaining the 

rate of placement approved by the City.  Concrete may be transported by bucket, chutes, buggies, belt 
conveyors, pumps or other acceptable methods. 

 
P. Each part of the forms shall be filled by depositing concrete 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 and running or 
working it along the forms will not be allowed. 

 
Q. Concrete shall be deposited in the forms in layers of suitable depth but not more than 36-inches in 

thickness, unless otherwise directed by the City.   
 
R. The sequence of successive layers or adjacent portions of concrete shall be such that they can be 

vibrated into a homogeneous mass with the previously placed concrete without a cold joint.  Not more 
than one hour shall elapse between adjacent or successive placements of concrete.  Unauthorized 
construction joints shall be avoided by placing all concrete between the authorized joints in one 
continuous operation. 

 
S. An approved retarding agent shall be used to control stress cracks, and/or unauthorized cold joints in 

mass placements where differential settlement and/or setting time may induce stress cracking, such as on 
false work, in deep girder stems, etc. 

 
T. Openings in forms shall be provided, if needed, for the removal of laitance or foreign matter of any kind. 
 
U. All forms shall be wetted thoroughly before the concrete is placed therein. 
 
V. All concrete shall be well consolidated and the mortar flushed to the form surfaces by continuous 

working with immersion type vibrators.  Vibrators which operate by attachment to forms or 
reinforcement will not be permitted, except on steel forms. 

 
W. The concrete shall be vibrated immediately after deposit.  Prior to the beginning of work, a systematic 

spacing of the points of vibrations shall be established to insure complete consolidation and thorough 
working of the concrete around the reinforcement, embedded fixtures, and into the corners and angles of 
the forms.  Immersion type vibrators shall be inserted vertically, at points 18 to 30-inches apart, and 
slowly withdrawn.  The vibrator may be inserted in a sloping or horizontal position in shallow slabs. The 
entire depth of each lift shall be vibrated, allowing the vibrator to penetrate several inches into the 
preceding lift.  Concrete along construction joints shall be thoroughly consolidated by operating the 
vibrator along and close to but not against the joint surface.  The vibration shall continue until thorough 
consolidation, and complete embedment of reinforcement and fixtures is produced, but not long enough 
to cause segregation.  Vibration may be supplemented by hand spading or rodding, if necessary, to 
insure the flushing of mortar to the surface of all forms. 

 
C1.04  PLACING CONCRETE IN COLD WEATHER 
 

A. Cast-in-Place Concrete - Concrete may be placed when the atmospheric temperature is not less than 35° 
F.  Concrete shall not be placed in contact with any material coated with frost or having a temperature 
less than 32° F. 

 
B. Aggregates shall be free from ice, frost and frozen lumps.  When required, in order to produce the 

minimum specified concrete temperature, the aggregate and/or the water shall be heated uniformly, in 
accordance with the following: 

 
The water temperature shall not exceed 180° F nor shall the aggregate temperature exceed 150° F.  The 
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heating apparatus shall heat the mass of aggregate uniformly.  The temperature of the mixture of 
aggregates and water shall be between 50° F and 85° F before introduction of the cement. 

 
C. All concrete shall be effectively protected as follows: 

 
1. The temperature of slab concrete of all unformed surfaces shall be maintained at 50° F or 

above for a period of 72 hours from time of placement and above 40° F for an additional 72 
hours. 
 

2. The temperature at the surface of all concrete in bents, piers, culvert walls, retaining walls, 
parapets, wingwalls, bottom of slabs, and other similar formed concrete shall be maintained at 
40° F or above for a period of 72 hours from time of placement. 
 

3. The temperature of all concrete, including the bottom slabs of culverts placed on or in the 
ground, shall be maintained above 32° F for a period of 72 hours from time of placement. 

 
D. Protection shall consist of providing additional covering, insulated forms or other means, and if 

necessary, supplementing such covering with artificial heating.  Curing as specified under Section 
C1.10- CURING CONCRETE, shall be provided during this period until all requirements for curing 
have been satisfied. 

 
E. When impending weather conditions indicate the possibility of the need for such temperature protection, 

all necessary heating and covering material shall be on hand ready for use before permission is granted 
to begin placement. 

 
C1.05  PLACING CONCRETE IN HOT WEATHER 
 

A. When the temperature of the air is above 85° F, an approved retarding agent will be required in all 
concrete used in superstructures, top slabs of direct traffic culverts, and will be required in all cased 
drilled shafts regardless of temperature.  No concrete will be placed any time the temperature of the 
concrete at placement, exceeds 90° F.  Ice will be used to decrease the temperature of concrete.  The 
general formula will be, five (5) pounds of ice per yard of concrete per degree of temperature drop. 

 
C1.06  PLACING CONCRETE IN WATER 
 

A. Concrete shall be deposited in water only when specified on the Plans or with written permission of the 
City.  The forms, cofferdams or caissons shall be sufficiently tight to prevent any water current passing 
through the space in which the concrete is being deposited.  Pumping will not be permitted during 
concrete placing, nor until it has set for at least 36 hours. 

 
B. The concrete shall be placed with a tremie, closed bottom-dump bucket, or other approved method, and 

shall not be permitted to fall freely through the water nor shall it be disturbed after it has been placed.  
Its surface shall be kept approximately level during placement 

 
C. The tremie shall consist of a water-tight tube 14-inches or less in diameter. It shall be constructed so that 

the bottom can be sealed and opened after it is in place and fully charged with concrete.  It shall be 
supported so that it can be easily moved horizontally to cover all the work area and vertically to control 
the concrete flow. 

 
D. The placing operations shall be continuous until the work is complete. 

 
C1.07  PLACING CONCRETE IN BOX CULVERTS 
 

A. In general, construction joints will be permitted only where shown on the Plans. 
 
B. Where the top slab and walls are placed monolithically in culverts more than four (4) feet in clear 

height, an interval of not less than one (1) nor more than two (2) hours shall elapse before placing the 
top slab to allow for shrinkage in the wall concrete. 
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C. The base slab shall be finished accurately at the proper time to provide a smooth uniform surface.  Top 
slabs which carry direct traffic shall be finished as specified under Item 360 “Concrete Pavement” of the 
Standard Specifications for the Construction of Highways Streets and Bridges of Texas Department of 
Transportation, latest addition.  Top slab of fill type culverts shall be given a reasonable smooth float 
finish. 

 
C1.08  PLACING CONCRETE IN FOUNDATIONS AND SUBSTRUCTURE 
 

A. Concrete shall not be placed in footings until the depth and character of the foundation has been 
inspected by the City and permission has been given to proceed.  

 
B. Placing of concrete footings upon seal courses will be permitted after the caissons of cofferdams are free 

from water and the seal course cleaned.  Any necessary pumping or bailing during the concrete 
operation shall be done from a suitable pump located outside the forms. 

 
C. All temporary walls or braces inside cofferdams or caissons shall be constructed or adjusted as the work 

proceeds to prevent unauthorized construction joints in footings or shafts. 
 
D. When footings can be placed in a dry excavation without the use of cofferdams or caissons, forms may 

be omitted, if desired by the Contractor and approved by the City, and the entire excavation filled with 
concrete to the elevation of the top of footing. 

 
C1.09  TREATMENT AND FINISHING OF HORIZONTAL SURFACES 
 

A. All unformed upper surfaces shall be struck off to grade and finished.  The use of mortar topping for 
surfaces under this classification will not be permitted. 

 
C1.10  CURING CONCRETE 
 

A. The Contractor shall inform the City fully of the methods and procedures proposed for curing; shall 
provide the proper equipment and material in adequate amounts, and shall have the proposed method, 
equipment and material approved prior to placing concrete. 

 
B. Inadequate curing and/or facilities therefore shall be cause for the City to stop all construction on the job 

until remedial action is taken. 
 
C. All concrete shall be cured for a period of four (4) curing days except as noted herein. 

 
C1.11  EXCEPTIONS TO 4-DAY CURING 
 

A. When the air temperature is expected to drop below 35° F, the water curing mats shall be covered with 
polyethylene sheeting, burlap-polyethylene blankets or other material to provide the protection required 
by Section C1.04- PLACING CONCRETE IN COLD WEATHER. 

 
B. A curing day is defined as a calendar day when the temperature, taken in the shade away from artificial 

heat, is above 50° F for at least 19 hours, (or colder days are satisfactory if provisions are made to 
maintain the temperature at all surfaces of the concrete above 40° F for the entire 24 hours).  The 
required curing period shall begin when all concrete therein has attained its initial set. 

 
C. The following methods are permitted for curing concrete subject to the restrictions and the following 

requirements for each method of curing. 
 

1. Form Curing - When forms are left in contact with the concrete, other curing methods will not 
be required except for cold weather protection. 

 
a. Wet Mat - Cotton mats shall be used for this curing method. They shall be placed as 

soon as possible after the surface has sufficiently hardened to prevent damage to the 
concrete.  Damp burlap blankets made from nine (9) ounce stock may be placed on 
the damp concrete surface for temporary protection prior to the application of the 
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cotton mats which may be placed dry and wetted down after placement. 
 
The mats shall be weighted down adequately to provide continuous contact with all 
concrete surfaces where possible. The surfaces of the concrete shall be kept wet for 
the required curing time.  Surfaces which cannot be cured by contact shall be 
enclosed with mats, anchored positively to the forms, or to the ground, so that outside 
air cannot enter the enclosure.  Sufficient moisture shall be provided inside the 
enclosure to keep all surfaces of the concrete wet. 
 

b. Water Spray - This method shall consist of overlapping sprays or sprinklers that keep 
all unformed surfaces continuously wet. 

 
c. Ponding - This method required the covering of the surfaces with a minimum of two 

(2) inches of clean granular material, kept wet at all times, or a minimum of one (1) 
inch depth of water.  Satisfactory provisions shall be made to provide a dam to retain 
the water or saturated sand. 

 
2. Membrane Curing - Unless otherwise provided herein or shown on the Plans, either Type 1 or 

Type 2 membrane curing compound may be used where permitted.   
 

a. For substructure concrete, only one (1) type of curing compound will be permitted on 
any one (1) structure.  (Material requirements and construction methods shall be as 
required by Section C6 – MEMBRANE CURING except as changed herein.) 
Membrane shall be applied in a single, uniform coating at the rate of coverage 
recommended by the Manufacturer and as approved by the City, but not less than one 
(1) gallon per 180 square feet of area.  Tests for acceptance shall be at this specified 
rate. 

 
b. Membrane curing shall not be applied to dry surfaces, but shall be applied just after 

free moisture has disappeared.  Formed surfaces and surfaces which have been given 
a first rub shall be dampened and shall be moist at the time of applications of the 
membrane. 

 
c. When membrane is used for complete curing, the film shall remain unbroken for the 

minimum curing period specified. Membrane which is damaged shall be corrected 
immediately by reapplication of membrane.  Unless otherwise noted herein or on the 
Plans, the choice of membrane type shall be at the option of the Contractor, except 
that the City may require the same curing method for like portions of a single 
structure. 

 
C1.12  REMOVAL OF FORMS AND FALSEWORK 
 

A. Except as herein provided, forms for vertical surfaces may be removed when the concrete has aged not 
less than one (1) day when Type I or Type II cement is used, and not less than one-half (1/2) day when 
Type III cement is used, provided it can be done without damage to the concrete. 

 
C1.13  DEFECTIVE WORK 
 

A. Any defective work discovered after the forms have been removed shall be repaired as soon as possible 
in accordance with Section C1.14- FINISHING EXPOSED SURFACES.   

 
B. If the surface of the concrete is bulged, uneven or shows excess honeycombing or form marks, which in 

the opinion of the City, cannot be repaired satisfactorily, the entire section shall be removed and 
replaced at the expense of the Contractor. 

 
C1.14  FINISHING EXPOSED SURFACES 
 

A. Ordinary Surface Finish - 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 
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be in accordance with the Plans, Standards or Special Conditions.  Where neither a grade nor class of 
finish is specified, and Ordinary Surface Finish, only, will be required. 

 
B. Ordinary Surface Finish shall be provided as follows: 
 

1. 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. 

 
2. Featheredges shall be eliminated by cutting a face perpendicular to the surface.  Shallow 

cavities shall be repaired using adhesive grout or epoxy grout.  If judged repairable by the 
Engineer or the City, large defective areas shall be corrected using concrete or other material 
approved by the City. 

 
3. Holes and spalls caused by removal of metal ties, etc., 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 a depth of one-half (1/2) inch and the surface repaired. 

 
4. All fins, runs, dips or mortar shall be removed from surfaces which remain exposed.  Form 

marks and chamfer edges shall be smoothed by grinding and/or dry rubbing. 
 
C1.15  PAYMENT 
 

A. No separate payment shall be made for work performed in accordance with this section of the 
specifications, and the cost thereof shall be included in the proper items of the Bid Schedule. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION C2 – CONCRETE FOR STRUCTURES 
 
 
C2.01  SCOPE OF WORK 
 

A. This specification covers the requirements for concrete related materials used for the storing and 
handling of concrete related materials; and for the proportioning and mixing of concrete for bridges, 
culverts, pre-stressed concrete, and incidental concrete construction. 

 
C2.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including the type of concrete, concrete mix design, concrete type 
and Manufacturer of precast structures, a description of curing methods used, and all other pertinent data 
to illustrate conformance to the specification found within. 

 
C2.03  GENERAL 
 

A. The concrete shall be composed of Portland cement, aggregates (fine and coarse), admixtures if desired 
or required, and water, proportioned and mixed as hereinafter provided. 

 
1. Cement - The cement shall be either Type, I, II, or III Portland Cement conforming to ASTM 

Designation :  C150 
 

2. Mortar (Grout) - Mortar for repair of concrete, shall consist of 1 part cement, two (2) parts 
finely graded sand, and enough water to make the mixture plastic.  When required to prevent 
color difference, white cement shall be added to produce the color required.  When required by 
the City, latex adhesive shall be added to the mortar. 
 

3. Admixtures - Calcium Chloride will not be permitted.  Unless otherwise noted, Air-entraining, 
retarding and water reducing admixtures may be used in all concrete and shall conform to the 
requirements of the Standard Specification for Construction of Highways, Streets, and Bridges 
of the Texas Department of Transportation, latest edition. 

 
C2.04  CLASSIFICATION AND MIX DESIGN 
 

A. It shall be the responsibility of the Contractor to furnish the mix design, using a Coarse Aggregate 
Factor acceptable to the City, for the class(es) of concrete specified.  The mix shall be designed by a 
qualified concrete technician to conform with the requirements contained herein and in accordance with 
current Texas Department of Transportation standards.  The Contractor shall perform, at his own 
expense, the work required to substantiate the design.  Complete concrete design data shall be submitted 
to the City for approval. 

 
B. It shall also be the responsibility of the Contractor to determine and measure the batch quantity of each 

ingredient, including all water, so that the mix conforms to these specifications and any other 
requirements shown on the Plans. 

 
C. In lieu of the above mix design responsibility, the Contractor may accept a design furnished by the City, 

however, this will not relieve him of providing concrete meeting the requirements of these 
specifications. 

 
C2.05  QUALITY OF CONCRETE, GENERAL 
 

A. The concrete shall be uniform and workable.  The cement content, maximum allowable water cement 
ratio, the desired and maximum slump and the strength requirements of the various classes of concrete 
shall conform to the requirements of Tables 1 - 4 and as required herein. 
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Table 1 
 
Concrete Designation  Desired Slump Max. Slump 
 
Structural Concrete 
  (1)  All Drill Shaft 6 7 
  (2)  Uncased Drilled Shafts, Thin-Walled  
        Sections (9” or less), and Prestressed  
        Concrete Members 4 5 
  (3)  Slabs, Caps, Columns, Piers, Wall Sections 
        Over 9”, etc. 3 4 
Underwater or Seal Concrete 6 7 

 
Riprap, Curb, Gutter and Other 
Miscellaneous Concrete             As specified by City 
 
 
NOTE:  NO CONCRETE WILL BE PERMITTED WITH SLUMP IN EXCESS OF THE MAXIMUMS SHOWN. 
 

B. Coarse Aggregate 
 
 Coarse aggregate shall be washed and shall consist of durable particles of gravel, crushed blast furnace 

slag, crushed stone, or combinations thereof and shall be free from frozen material or injurious amounts 
of salt, alkali, vegetable matter, or other objectionable material either free or as an adherent coating.  
When white portland cement is specified, the coarse aggregates used in the concrete shall be light 
colored.  Quality shall be reasonably uniform throughout.  Coarse aggregate shall not contain more than 
0.25 percent by weight of clay lumps, nor more than one (1) percent by weight of shale, nor more than 
five (5) percent by weight of laminated and/or friable particles when tested in accordance with Test 
Method Tex-413-A.  Coarse aggregate from each source shall have a wear of not more than 40 percent 
when tested in accordance with Test Method Tex-410-A. 

 
 Unless otherwise shown on the Plans, coarse aggregate from each source will be subjected to five (5) 

cycles of both the sodium sulfate and the magnesium sulfate soundness test in accordance with Test 
Method  
Tex-411-A.  When the loss is greater than 12-percent with sodium sulfate and/or 18 percent with 
magnesium sulfate, further testing will be required prior to acceptance or rejection of the material.  A 
satisfactory record under similar conditions of service and exposure will be considered in the evaluation 
of material failing to meet these requirements. 

 
When tested in accordance with Test Method Tex-401-A, the coarse aggregate, including combinations 
of aggregates when used, shall conform to the gradation requirements shown in Table 2. 
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Table 2 
COARSE AGGREGATE GRADATION CHART 

 

Percent Retained on Each Sieve 

Aggregate 
Grade No. 

Nominal 
Size in. 

2-1/2 in. 2 in. 1-1/2 in. 1 in. 3/4 in. 1/2  in.  3/8 in. No. 4 No. 8 

1 2 0 0-20 15-50  60-80   95-100  

2 (467)* 1-1/2  0 0-5  30-65  70-90 95-100  

3 1-1/2  0 0-5  10-40 40-75  95-100  

4 (57)* 1   0 0-5  40-75  90-100 95-100 
5 (67)* 1/4    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 3/8      0 0-5 35-80 90-100 

* Numbers in parenthesis indicate that these gradations conform to corresponding ASTM gradation in ASTM C33. 
 

C. Fine Aggregate 
 
 Fine Aggregate shall be washed and consist of clean, hard, durable and uncoated particles of natural or 

Manufactured sand or a combination thereof, with or without a mineral filler.  When white Portland 
cement is specified the fine aggregate used in the concrete shall be light colored.  It shall be free from 
frozen material or injurious amounts of salt, alkali, vegetable matter or other objectionable material and 
it shall not contain more than 0.5-percent by weight of clay lumps.  When the aggregate is subjected to 
the color test for organic impurities in accordance with Test Method Tex-408-A, the test result shall not 
show a color darker than standard. 

 
Unless otherwise shown on the Plans, the acid insoluble residue of fine aggregate used in concrete 
subject to direct traffic shall be not less than 60 percent by weight when tested in accordance with Test 
Method Tex-612-J. 

 
When tested in accordance with Test Method Tex-401-A, the fine aggregate or combinations of 
aggregates, including mineral filler shall conform to the gradation requirements shown in Table 3. 

Table 3 
FINE AGGREGATE GRADATION CHART 
 

Percent Retained on Each Sieve 
Aggregate 
Grade No. 

3/8 in. No. 4 No. 8 No. 16 No. 30 No.50 No. 100 No. 200 

1 0 0-5 0-20 15-50 35-75 65-90 90-100 97-100 
 

1. Where manufactured sand is used in lieu of natural sand, the percent retained on the No. 200 
sieve shall be 94 to 100. 

 
2. Where the sand equivalent value is greater than 85, the retainage on the No. 50 sieve may be 

65 to 94 percent. 
 
3. Fine aggregate will be subjected to the Sand Equivalent Test (Test Method Tex-203-F).  The 

sand equivalent shall not be less than 80 unless otherwise shown on the Plans. 
 
4. For all classes of concrete, except class K, the fineness modulus shall be between 2.30 and 3.10 

as determined by Test Method Tex-402-A.  The fineness modulus for class K shall be 2.6 to 
2.8 unless otherwise shown on the Plans. 
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5. Air-entrain all concrete except for Class B in accordance with Table 5 unless otherwise shown 

on the plans.  Use moderate exposure values unless otherwise specified.  If the air content is 
more than 1½ percentage points below or 3 percentage points above the required air, the load 
of concrete will be rejected.  If the air content is more than 1½ but less than 3 percentage 
points above the required air, the concrete may be accepted based on strength tests. 

Table 4 
SLUMP REQUIREMENTS 
 

Class of Conc. 
Sacks of Cement 

per C.Y. 
Min. Comp Strength 
28 (f’c) 28 Day psi 

Min Beam 
Strength 7 Day 

Max. Water 
Cement Ratio 

gal/sack 
Coarse Aggr. No. 

A 5.0 3000 
425 

390 (3) 
6.5 

1-2-3-4-8  
(1) (4) 

B 4.5 2500 300 8.0 2-3-4-5-6-7 

C 6.0 3600 510 6.0 1-2-3-4-5- 

D 3.0 1500 215 11.0 2-3-4-5-6-7 

E 6.0 3000 425 6.0 2-3-4-5 

S 6.5 4000 
570 

525 (3) 
5.0 2-3-4-5 

P 5.0 NA 555 (2) 6.25 2-3 

DC 8.75 5500 720 3.6 6 

CO 7.0 4600 640 4.5 6 

SS 7.0 3600 510 5.5 3-4-5 

 
Table 5 
AIR ENTRAINMENT 
 

Nominal 
Maximum 
Aggregate 
Size, in. 

% Air 1 

Moderate 
Exposure 

Severe Exposure 

3/8 (Grades 7 & 
8) 

6.0 7.5 

½ (Grade 6) 5.5 7.0 

¾ (Grade 5) 5.0 6.0 

1 (Grade 4) 4.5 6.0 

1½ (Grades 2 
& 3) 

4.5 5.5 

2 (Grade 1) 4.0 5.0 
1. For specified concrete strengths above 5,000 psi, a reduction of 1 percentage point is permitted. 
 

1. Grade 8 aggregate for use in extended course, unless a larger size is approved by the Engineer 
or City. 

 

2. Minimum running average of concrete pavement. 
 

3. When Type II or Type I / II is cement is used. 
 

4. Unless otherwise permitted by the Engineer, Grade I coarse aggregate may only be used in 
massive foundations with four (4) inch minimum clear spacing between reinforcing steel bars.  
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Grade I aggregate may not be used in Drill Shafts. 
 
 
 

CLASS OF CONCRETE TYPICAL USAGE 

A 
Drill Shafts, Culverts, (except top of slab of Direct Traffic Culverts), Inlets, Manholes, 
Headwalls, Approach Slabs, Curb, Gutter, Curb and Gutter, Concrete Retards, Sidewalks, 
Driveways, Concrete Pavement, Back-up Walls and Anchors. 

B Rip Rap, Small Roadside Signs, and Anchors 

C 
Drilled Shafts, Bridge Substructures, Bridge Railing, Culverts (except top of slab of Direct 
Traffic Culverts), Wing Walls, Approach Slabs, Concrete Traffic Barriers 

D Rip Rap 

E Seal Concrete 

S Bridge Slab, Top Slab of Direct Traffic Culvert, Bridge Sub-structure 

P Concrete Pavement 

DC Dense Concrete Overlay 

CO Concrete Overlay 

SS Slurry Displacement Shafts, Underwater Drill Shafts 

 
C2.06  MIXING CONDITIONS 
 

A. The concrete shall be mixed in quantities required for immediate use.  Retempering of concrete will not 
be permitted. 

 
B. In threatening weather, which may result in conditions that will adversely affect quality of the concrete 

to be placed, the City may order postponement of the work.  Where work has been started and changes 
in weather conditions require protective measures, the Contractor shall furnish adequate shelter to 
protect the concrete against damage from rainfall, or freezing temperatures.  If necessary to continue 
operations during rainfall, the Contractor shall also provide protective coverings for the material stock 
piles.  Aggregate stock piles need to be covered only to the extent necessary to control the moisture 
conditions in the aggregates to adequately control the consistency of the concrete. 

 
C2.07  PLACING, CURING AND FINISHING 
 

A. The placing of concrete, including construction of forms and falsework, curing and finishing, shall be in 
accordance with Section C1- CONCRETE STRUCTURES, and Section C1.14- FINISHING EXPOSED 
SURFACES. 

 
C2.08  PAYMENT 
 

A. No separate payment shall be made for work performed in accordance with this section of the 
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid 
Schedule.  

 
 

END OF SECTION 



 

RIPRAP 
(Revised 4/16/07) 

C3-1

TECHNICAL SPECIFICATIONS 
 

SECTION C3 – RIPRAP 
 
C3.01  SCOPE OF WORK 
 

A. This specification covers the requirements for the furnishing and placing of riprap concrete of the type 
indicated on the Plans. 

 
1. Bar reinforcement shall conform to the requirements of Section C7- REINFORCING STEEL. 

Wire reinforcement shall consist of welded fabric meeting the requirements of the Section C7- 
REINFORCING STEEL. 

 
B. Pre-molded expansion joint material shall conform to the requirements of Section C1- CONCRETE 

STRUCTURES. 
 
C3.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including concrete mix design, expansion joint material, curing 
method, and all other pertinent data to illustrate conformance to the specification found within. 

 
C3.03  CONSTRUCTION METHODS 
 

A. The slopes and other areas to be protected shall be dressed to the line and grade shown on the Plans 
prior to the placing of riprap. 

 
C3.04  CONCRETE RIPRAP 
 

A. Concrete for riprap shall be placed in accordance with the details and to the dimensions shown on the 
Plans or as established by the City.  Unless otherwise shown by a note on the Plans, concrete riprap shall 
be reinforced using wire or bar reinforcement. 

 
B. The class of concrete shall be “Class B”, and shall be in accordance with Section C2- CONCRETE FOR 

STRUCTURES. 
 
C. If wire reinforcement is used, it shall be a six-inch by six-inch (6” x 6”) No. 6 plain electric welded 

reinforcing fabric or its equal.  A minimum lap of six (6) inches shall be used at all splices.  At the edge 
of the riprap, the wire fabric shall not be less than one (1) inch or 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. 

 
D. If bar reinforcement is used, the sectional area of steel in each direction shall not be less than the 

sectional area of the wire fabric described above. The spacing of bar reinforcement shall not exceed 18-
inches in each direction and the distance from the edge of concrete to the first parallel bar shall not 
exceed six (6) inches. 

 
E. Reinforcement shall be supported properly throughout the placement to maintain in position 

approximately equidistant from the top and bottom surface of the slab. 
 
F. If the slopes and/or bottom of the trench for tow walls are dry and not consolidated properly, the City 

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. 

 
G. After the concrete has been placed, compacted and shaped to conform to the dimensions shown on the 

Plans, and after it has set sufficiently to avoid slumping, the surface shall be finished with a wooden 
float to secure a reasonably smooth surface.  The concrete shall require a broomed finish in areas of 
pedestrian traffic. 
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H. Immediately following the finishing operation the riprap shall be cured in accordance with Section C1- 
CONCRETE STRUCTURES.  

 
C3.05  PAYMENT 
 

A. Payment for concrete riprap shall be according to the square yard unit price of concrete placed as shown 
in the Plans or details.  All work and materials involved in preparing forming reinforcing, finishing, etc. 
shall be subsidiary to the bid item. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION C4 – CONCRETE CURB AND GUTTER 
 
 
C4.01  SCOPE OF WORK 
 

A. This specification covers the requirements for constructing concrete curb and gutter as shown on the 
Plans and specified herein. 

 
C4.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including concrete mix design, expansion joint material, curing 
method, and all other pertinent data to illustrate conformance to the specification found within. 

 
C4.03  GENERAL 
 

A. “Concrete Curb and Gutter” shall consist of Portland cement combined concrete curb and gutter or 
separate concrete approved subgrade or foundation material in accordance with these specifications, in 
conformity with the lines and grades and details shown on the Plans. 

 
C4.04  MATERIALS 
 

A. Unless otherwise specified on the Plans, materials and proportions for concrete used in construction 
under this item shall conform to the requirements as specified for Class “A” concrete under Section C2- 
CONCRETE FOR STRUCTURES.  Reinforcing steel shall conform to the requirements as specified in 
Section C7- REINFORCING STEEL.  Expansion joint filler shall be pre-molded material meeting the 
requirements specified in Section C1- CONCRETE STRUCTURES. 

 
C4.05  EQUIPMENT 
 

A. If either, required by the Plans or Details, requested by the City or chosen by the Contractor, the curb 
and gutter shall be machine laid by an extrusion machine approved by the City.  When machine laid 
curb and gutter is used for a project, the line for the top of curb shall be maintained from a guideline set 
by the Contractor from survey points as established by the Plans, details or contract.  The forming tube 
of the extrusion machine shall be readily adjustable vertically during the forward motion of the machine, 
to provide the required variable height of the curb and gutter necessary to conform to the established 
gradeline.  In order to provide a continual monitor to the proposed grade of the curb and gutter, a pointer 
or gauge shall be attached to the machine in such a manner that a comparison can be made between the 
curb and the guideline.  Other methods may be used if prior approval is granted by the City.   

 
C4.06  CONSTRUCTION METHODS 
 

A. The subgrade or foundation shall be excavated and shaped to line, grade and cross section, and, if 
considered necessary in the opinion of the City, hand tamped and sprinkled.  If dry, the subgrade or 
foundation material shall be sprinkled lightly immediately before concrete is deposited thereon. 

 
B. Outside forms shall be of wood or metal, of a section satisfactory to the City, straight, free of warp and 

of a depth equal to the depth of the curb and gutter.  They shall be securely staked to line and grade, and 
maintained in a true position during the depositing of concrete.  Inside forms for the curb shall be of 
approved material, shall be of such design as to provide the curb required and shall be rigidly attached to 
the outside forms.  Where specifically permitted by the City in writing, the Contractor may place 
concrete curb and gutter with an extrusion machine. 

 
 
 
C. The reinforcing steel shall be placed in position as shown on the typical sections.  Care shall be 
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exercised to keep all steel in its proper locations.  New curb and gutter shall be doweled into existing 
curb and gutter, where applicable. 

 
D. Concrete for curb and gutter shall be mixed in a manner satisfactory to the City.  The curb and gutter 

shall be poured in sections of the length indicated on the Plans, and each section shall be separated by a 
pre-molded or board joint of cross section specified of the curb and gutter and of the thickness indicated 
on the Plans.  In the event the curb and gutter is placed by an extrusion machine the approved mix shall 
be fed into the machine in such a manner and consistency that the finished curb and gutter will present a 
well compacted mass with a surface free from voids and honeycombs.  It shall be true to the established 
shape, line and grade.  Any additional surface finishing specified and/or required shall be performed 
immediately after extrusion. 

 
E. After the concrete has been struck off and after it has become sufficiently set, the exposed surfaces shall 

be thoroughly worked with a wooden float. The exposed edges shall be rounded by the use of an edging 
tool to the radius indicated on Plans. Unless specified otherwise on the Plans, when the concrete in the 
curb and gutter has become sufficiently set, the inside form shall be carefully removed and the surface 
shall be plastered with a mortar consisting of one part of Portland cement and two (2) parts fine 
aggregate.  The mortar shall be applied with a template or “mule” made to conform to curb and gutter 
dimensions as shown on the Plans.  All exposed surfaces of curb and gutter, or gutter, shall be brushed 
to a smooth and uniform surface. 

 
F. The completed curb and gutter shall be cured in accordance with the requirements of Section C6- 

MEMBRANE CURING, Type 2, white pigmented, unless shown otherwise on the Plans.  Other 
methods of curing as outlined in Section C1- CONCRETE STRUCTURES will be acceptable with a 
required curing period of 72 hours. 

 
G. The curb and gutter shall be backfilled, to the full height of the concrete, tamped and sloped as directed. 

 The curb shall not be backfilled until proper curing time has elapsed to prevent structural damage to the 
curb. 

 
H. Any damage to the curb or gutter shall be replaced or repaired at the option of the Engineer or the City 

at the sole expense of the Contractor. 
 
C4.07  PAYMENT 
 

A. Payment for furnished and installed concrete curb and gutter shall be paid according to the unit price per 
linear foot in the proper item of the Proposal and Bid Schedule.  All work and materials to complete the 
concrete curb and gutter shall be subsidiary to this bid item. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION C5 – CONCRETE SIDEWALKS, DRIVEWAYS AND FLATWORK 
 
 
C5.01  SCOPE OF WORK 
 

A. This specification covers the requirements for the construction of sidewalks and driveways on an 
approved subgrade with or without reinforcing steel, composed of Portland cement concrete, in 
conformity with the lines and grades established by the Engineer, and the details shown on the Plans. 

 
C5.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer for approval, 
technical product literature including concrete mix design, expansion joint material, curing method, and 
all other pertinent data to illustrate conformance to the specification found within. TDLR approvals shall 
be submitted by the Engineer of Record. 

 
C5.03  MATERIALS 
 

A. Materials and proportions used in construction under this item shall conform to the requirements as 
specified for Class “A” Concrete under Section C2- CONCRETE FOR STRUCTURES unless otherwise 
shown on the Plans. Reinforcing steel, if required, shall conform to the requirements as specified in 
Section C7- REINFORCING STEEL.  Expansion joint filler shall be pre-molded material meeting the 
requirements specified in Section C1- CONCRETE STRUCTURES. 

 
C5.04  CONSTRUCTION METHODS 
 

A. The subgrade shall be excavated and shaped to line, grade and cross section and if considered necessary 
in the opinion of the City hand tamped and sprinkled.  The subgrade shall be moist at the time the 
concrete is placed. 

 
B. Forms shall be of wood or metal, of a section satisfactory to the City, straight, free from warp, and of a 

depth equal to the thickness of the finished work.  They shall be securely staked to line and grade and 
maintained in a true position during the depositing of concrete.  

 
C. The reinforcing steel, if required, shall be placed in position as shown on the Plans.  Care shall be 

exercised to keep all steel in its proper locations.[ 
 
D. Sidewalks shall be constructed in sections of the lengths shown on the Plans. The different sections shall 

be separated by a pre-molded or board joint of the thickness shown on the Plans, placed vertically and at 
right angles to the longitudinal axis of the sidewalk.  Where the sidewalk or driveways abut a curb or 
retaining wall, approved expansion material shall be placed along their entire length.  Similar expansion 
material shall be placed around all blockouts and obstructions protruding through sidewalks or 
driveways. 

 
E. Concrete shall be mixed in a manner satisfactory to the City, placed in the forms to the depth specified 

and shaped and tamped until thoroughly compacted and mortar entirely covers the surface.  The top 
surface shall be finished with a wooden float to a rough texture.  The outer edges and joints shall then be 
finished with approved tools to the radii shown on the Plans. 

 
F. Sidewalks shall be marked into separate sections, each four (4) feet in length, by the use of approved 

jointing tools. 
 
 
 
G. Sidewalks may be placed with Fibrous Concrete in lieu of reinforced concrete.  All concrete for Fibrous 

Concrete shall conform to the requirements of Section C2- CONCRETE FOR STRUCTURES.  Unless 
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otherwise shown on the Plans the concrete shall be Class “A” as shown in Table 3 in Section C2- 
CONCRETE FOR STRUCTURES.  Reinforcing shall be 100% virgin polypropylene fibrillated fibers 
specially manufactured for use as concrete reinforcement and meeting the requirements of ASTM C-
1116.  The fibrous material shall not contain reprocessed olefia.  Each container of fibrous material shall 
bear the Manufacturer’s name and its 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 0.05. The lengths of fibrous 
material shall be ½, ¼, 1 ½, and 2 inches in length. Each cubic yard of concrete shall contain no less 
than 1.5 pounds of fibrous material unless otherwise shown on the Plans.  The fibrous material shall be 
added to the concrete mix at the time the mix is batched. 

 
C5.05  PAYMENT 
 

A. Payment for work performed in accordance with this section of the specifications shall be made at the 
unit bid price per square yard under the proper items of the Bid Schedule.   

 
 

END OF SECTION 



 

 
MEMBRANE CURING 

(Revised 4/16/07) 
C6-1

TECHNICAL SPECIFICATIONS 
 

SECTION C6 – MEMBRANE CURING 
 
 
C6.01  SCOPE OF WORK 
 

A. This specification covers the requirements for curing concrete pavement, concrete pavement (base), 
curbs, curb and gutters, retards, sidewalks, driveways, medians, islands, concrete riprap, cement 
stabilized riprap, concrete structures and other concrete as indicated on the plans by impervious 
membrane method. 

 
C6.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including the type of membrane curing, the Manufacturer of the 
method used, a description of the water retention test to be used, and all other pertinent data to illustrate 
conformance to the specification found within. 

 
C6.03  MATERIALS 
 

A. The membrane curing compound shall comply with the “Standard Specification for Liquid Membrane-
forming Compounds for Curing Concrete”, ASTM Designation:  C 309, Type 1 clear or translucent, or 
Type 2 white pigmented. The material shall have a minimum flash point of 80° F when tested by the 
“Pensky-Martin Closed Cup Method”. 

 
B. It shall be of such consistency that it can be satisfactorily applied as a fine mist through an atomizing 

nozzle by means of approved pressure spraying equipment at atmospheric temperatures above 40° F. 
 
C. It shall be of such nature that it will not produce permanent discoloration of concrete surfaces nor react 

deleteriously with the concrete or its components.  Type 1 compound shall contain a fugitive dye that 
will be distinctly visible for not less than four (4) hours or more than seven (7) days after application. 

 
D. The compound shall produce a firm, continuous, uniform moisture impermeable film free from pinholes 

and shall adhere satisfactorily to the surfaces of damp concrete.  It shall, when applied to the damp 
concrete surface at the rate of coverage specified herein, dry to touch in not more than four (4) hours and 
shall adhere in a tenacious film without running off or appreciably sagging.  It shall not disintegrate, 
check, peel or crack during the required curing period. 

 
E. The compound shall not peel or pick up under traffic and shall disappear from the surface of the 

concrete by gradual disintegration. 
 
F. The compound shall be delivered to the job only in the Manufacturer’s original containers, which shall 

be clearly labeled with the Manufacturer’s name, the trade name of the material, and a batch number or 
symbol with which test samples may be correlated. 

 
G. The water retention test shall be in accordance with Test Method Tex-219-F.  Percentage loss shall be 

defined as the water lost after the application of the curing material was applied.  The permissible 
percentage moisture loss (at the rate of coverage specified herein) shall not exceed the following: 

 
24 hours after application.........................................2 percent 
72 hours after application.........................................4 percent 
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C6.04  CONSTRUCTION METHODS 
 

A. 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 sealed with a single 
uniform coating of the specified type of curing compound applied at the rate of coverage recommended 
by the Manufacturer and directed by the City, but not less than one (1) gallon per 180 square feet of 
area.  The Contractor shall provide satisfactory means and facilities to properly control and check the 
rate of applications of the compound. 

 
B. The compound shall be thoroughly agitated during its use and shall be applied by means of approved 

mechanical power pressure sprayers.  The sprayers used to apply the membrane to concrete pavement or 
concrete pavement (base) shall travel at uniform speed along the forms and be mechanically driven.  The 
equipment shall be of such design that it will insure uniform and even application of the membrane 
material.  The sprayers shall be equipped with satisfactory atomizing nozzles.  Only on small 
miscellaneous items will the Contractor be permitted to use hand powered spray equipment.  For all 
spraying equipment, the Contractor shall provide facilities to prevent the loss of the compound between 
the nozzle and the concrete surface during the spraying operations. 

 
C. The compounds shall not be applied to a dry surface and if the surface of the concrete has become dry, it 

shall be thoroughly moistened prior to application of membrane by fogging or mist application.  
Sprinkling or coarse spraying will not be allowed. 

 
D. At locations where the coating shows discontinuities, pinholes, or other defects; or if rain falls on the 

newly-coated surface before the film has dried sufficiently to resist damage, an additional coat of the 
compound shall be applied immediately at the same rate of coverage specified herein. 

 
E. To insure proper coverage, the City shall inspect all treated areas after application of the compound for 

the period of time designated in the governing specification for curing, either of membrane curing or for 
other methods.  Dry areas are identifiable because of the lighter color of dry concrete as compared to 
damp concrete.  All suspected areas shall be tested by placing a few drops of water on the suspected 
areas.  If the water stands in rounded beads or small pools which can be blown along the surface of the 
concrete without wetting the surface, the water-impervious film is present.  If the water wets the surface 
of the concrete as determined by obvious darkening of the surface, or by visible soaking into the surface, 
no water-impervious film is present.  Should the foregoing test indicate that any area during the curing 
period is not protected by the required water-impervious film, additional coat or coats of the compound 
shall be applied immediately, and the rate of application of the membrane compound shall be increased 
until all areas are uniformly covered by the required water-impervious film. 

 
F. When temperatures are such as to warrant protection against freezing, curing by this method shall be 

supplemented with an approved insulating material capable of protecting the concrete for the specified 
curing period. 

 
G. If at any time there is reason to believe that this method of curing is unsatisfactory or is detrimental to 

the work, the Contractor, when notified, shall immediately cease the use of this method and shall change 
to curing by one (1) of the other methods specified under this contract. 

 
C6.05  PAYMENT 
 

A. No separate payment shall be made for work performed in accordance with this section of the 
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid 
Schedule. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION C7 – REINFORCING STEEL 
 
 
C7.01  SCOPE OF WORK 
 

A. This specification covers the requirements for the furnishing and placing of reinforcing steel, deformed 
and smooth, of the size and quantity designated on the Plans and in accordance with these specifications. 

 
C7.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including the type of steel, mill test results, cut list as required by 
Contract, Plans or Details, type and Manufacturer of spacers and/or chairs, and all other pertinent data to 
illustrate conformance to the specification found within. 

 
C7.03  MATERIALS 
 

A. Unless otherwise designated on the Plans, all bar reinforcement shall be deformed, and shall conform to 
one of the following: 

 
1. ASTM A 615, Grades 40 or 60 open hearth, basic oxygen, or electric furnace new billet steel. 
 
2. ASTM A617, Grades 40 or 60, axle steel. 
 
3. ASTM A616, Grade 60, rail steel will be permitted in concrete pavement only.  ASTM A616 

bars shall be furnished as straight bars only and bending is prohibited.  Bend tests will not be 
required. 

 
4. ASTM A706, Grade 60, weldable reinforcing steel. 
 
5. Smooth Bars for concrete pavement shall have a minimum yield strength of 60 ksi. 
 

All other smooth bars, larger than No. 4, may be steel conforming to the above or may be 
furnished in any steel that meets the physical requirements of ASTM A36. 

 
6. Spiral reinforcement shall be in accordance with TxDOT Item 440 of the Standards 

Specifications for Construction of Highways, Streets and Bridges and be either smooth or 
deformed bars, or wire, of the minimum size or gage shown on the plans, or as specified 
herein. 

 
Bars for spiral reinforcement shall comply with ASTM A675, Grade 80 (reference to ASTM 
A29 is voided) A615 or A617, Grade 40, unless otherwise shown on the plans.  Smooth wire 
shall comply with ASTM A82 and deformed wire shall comply with ASTM A496. 

 
7. Wire for fabric reinforcement shall be in accordance with TxDOT Item 440 of the Standard 

Specifications for Construction of Highways, Streets and Bridges and conform to ASTM A82 
or A496.  Wire fabric shall conform to ASTM A185 or A497. 

 
8. Epoxy coating material and the material used for the repair of the coating shall be in 

accordance with TxDOT Item 440 of the Standard Specifications for Construction of 
Highways, Streets and Bridges. 
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C7.04  BENDING 
 

A. The reinforcement shall be bent cold, true to the shapes shown on the plans.  Fabrication shall preferably 
be done in the shop.  Field fabrication, if permitted, shall be done with equipment approved by the 
Engineer.  Misfabricated, damaged or broken bars shall be rejected and replaced at the Contractor’s 
expense.  Damaged or broken bars imbedded in a previous concrete placement may be repaired with the 
approval of the Engineer.  The inside diameter, unless otherwise shown on the plans, shall be in 
accordance with TxDOT Item 440 of the Standard Specifications for Construction of Highways, Streets 
and Bridges. 

 
C7.05  TOLERANCES 
 

A. Fabricating tolerances for bars, from plan dimensions, shall not be greater than shown in Figure 1 of 
TxDOT Item 440 of the Standard Specifications for Construction of Highways, Streets and Bridges. 

 
C7.06  STORING 
 

A. Steel reinforcement shall be stored above the surface of the ground upon platforms, skids, or other 
supports and shall be protected as far as practical from mechanical injury and surface deterioration 
caused by exposure to conditions producing rust.  When placed in the work, reinforcement shall be free 
from dirt, paint, grease, oil, or other foreign materials.  Reinforcement shall be free from injurious 
defects such as cracks and laminations.  Rust, surface seams, surface irregularities or mill scale will not 
be cause for rejection, provided the minimum dimensions, cross-sectional area and tensile properties of a 
hand wire brushed specimen meets the physical requirements for the size and grade of steel specified. 

 
C7.07  SPLICES 
 

A. The splicing of bars, except when provided on the Plans, or specified herein, will not be permitted 
without written approval of the City. 

 
B. Splices not provided for on the plans will be permitted in slabs 15 inches or less in thickness, columns, 

walls and parapets, but will not be included for measurement, and subject to the following: 
 
C. Unless otherwise approved by the City, splices will not be permitted in bars 30 feet or less in plan 

length.  For bars exceeding 30 feet in plans length, the distance center to center of splices shall not be 
less than 30 feet minus one splice length, with no more than one individual bar length less than 10 feet.  
Lap splices no shown on the plans, but permitted herein, shall be made in accordance with TABLE C7-
1.  The specified concrete cover and proper spacing shall be maintained at such splices and the lap 
spliced bars placed in contact and securely tied together. 

 

TABLE C7-1 – Minimum Lap Requirements for Bar Sizes Through No. 11 
 

 LAP LENGTH 
SIZE UNCOATED COATED 
No. 3 1’-0’’ 1’-6’’ 
No. 4 1’-6’’ 2’-3’’ 
No. 5 1’-10’’ 2’-9’’ 
No. 6 2’-3’’ 3’-4’’ 
No. 7 3’-0’’ 4’-6’’ 
No. 8 3’-9’’ 5’-7’’ 
No. 9 4’-8’’ 7’-0’’ 

No. 10 5’-7’’ 8’-4’’ 
No. 11 6’-7’’ 9’-10’’ 

 
Spiral steel shall be lapped a minimum of one turn.  Bar sizes No. 14 and No. 18 may not be lapped. 

 
D. Welded splices shall conform to the requirements of the plans and TxDOT Item 448, “Structural Field 
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Welding”, of the Standard Specifications for Construction of Highways, Streets and Bridges.  End 
preparation for butt welding reinforcing bars shall be done in the field.  Delivered bars shall be of 
sufficient length to permit weld preparation. 

 
E. Welded wire fabric shall be spliced using a lap length that will include the overlap of a minimum of two 

(2) cross wires plus two (2) inches on each sheet or roll.  Splices using bars which develop equivalent 
strength and lapped in accordance with TABLE 7-1 will be permitted. 

 
F. For box culvert extensions with less than one (1) foot of fill, the existing longitudinal bars shall have a 

lap with the new bars as shown in Table 1.  For extensions with more than one (1) foot of fill, a 
minimum of six (6) inch lap will be required. 

 
C7.08  MECHANICAL COUPLERS 
 

A. When shown on the plans, or approved by the City, mechanical splices may be made in the reinforcing 
steel bars in accordance with TxDOT Item 440 of the Standard Specifications for Construction of 
Highways, Streets and Bridges. 

 
C7.09  PLACING 
 

A. Reinforcement shall be placed as near as possible in the position shown on the Plans.  Unless otherwise 
shown on the Plans, dimensions shown for reinforcement are to the centers of the bars.  In the plane of 
the steel parallel to the nearest surface of concrete, bars shall not vary from plan placement by more than 
one-twelfth (1/12) of the spacing between bars.  In the plane of the steel perpendicular to the nearest 
surface of concrete, bars shall not vary from plan placement by more than one-quarter inch.  Cover of 
concrete to the nearest surface of steel shall meet the above requirements but shall never be less than one 
and a half (1 ½) inches. 

 
B. Vertical stirrups shall always pass around the main tension members and be attached securely thereto.  

The reinforcing steel shall be spaced its required distance from the form surface by means of approved 
galvanized metal spacers, metal spacers with plastic coated tips, stainless steel spacers, plastic spacers, 
or approved pre-cast mortar or concrete blocks.  For approval of plastic spacers on a project, 
representative samples of the plastic shall show no visible indications of deterioration after immersion in 
a five (5) percent solution of sodium hydroxide for 120 hours. 

 
C. All reinforcing steel shall be tied at all intersections, except that where spacing is less than one (1) foot 

in each direction in which case reinforcing site shall be tied at alternate intersections.  For reinforcing 
steel cages for other structural members, the steel shall be tied at a sufficient number of intersections to 
provide a rigid cage of steel.   

 
D. Before any concrete is placed, all mortar, mud, dirt, etc. shall be cleaned from the reinforcement.  

Precast mortar or concrete blocks to be used for holding steel in position adjacent to formed surfaces 
shall be cast in molds meeting the approval of the City and shall be cured by covering with wet burlap or 
cotton mats for a period of 72 hours.  Mortar for blocks shall contain approximately one (1) part portland 
cement to three (3) parts sand.  Concrete for blocks shall contain nine (9) sacks of portland cement per 
cubic yard of concrete. 

 
E. The blocks shall be cast in the form of a frustum of a cone or pyramid with the smaller face placed 

against the forms. 
 
 
 
 
 
 
F. A suitable tie wire shall be provided in each block, to be used for anchoring to the steel.  Except in 

unusual cases, and when specifically otherwise authorized by the City, the size of the surface to be 
placed adjacent to the forms shall not exceed two and one-half (2½) inches square or the equivalent 
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thereof in cases where circular or rectangular areas are provided. Blocks shall be cast accurately to the 
thickness required, and the surface to be placed adjacent to the forms shall be a true plane free of surface 
imperfections. 

 
G. Reinforcement shall be supported and tied in such manner that a sufficiently rigid cage of steel is 

provided.  If the cage is not adequately supported to resist settlement or floating upward of the steel, 
overturning of truss bars, or movement in any direction during concrete placement, permission to 
continue concrete placement will be withheld until corrective measures are taken.  Sufficient 
measurements shall be made during concrete placement to insure compliance with the first paragraph of 
the Article. 

 
H. Mats of wire fabric shall overlap each other sufficiently to maintain a uniform strength and shall be 

fastened securely at the ends and edges. 
 
I. No concrete shall be deposited until the City has inspected the placement of the reinforcing steel and 

given permission to proceed.  If the reinforcement is not adequately supported or tied to resist 
settlement, floating upward, overturning of truss bars, or movement in any direction during concrete 
placement, concrete placement will be halted until corrective measures are taken. 

 
C7.10  EPOXY COATING OF REINFORCING STEEL 
 

A.  When shown on the plans, coating with epoxy of reinforcing bars, plain wire, deformed wire or welded 
wire fabric to be used as reinforcement of concrete shall conform to the requirements of TxDOT Item 
440 of the Standard Specifications for Construction of Highways, Streets and Bridges. 

 
C7.11  PAYMENT 
 

A. No separate payment shall be made for work performed in accordance with this section of the 
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid 
Schedule. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATION 
 

SECTION C8 - REINFORCED CONCRETE PIPE 
 
 

C8.01  SCOPE OF WORK 
 

A. This specification covers the requirements for the placing of reinforced concrete pipe and for the 
material and incidental construction requirements for reinforced concrete pipe sewers.  The culvert 
pipe shall be installed in accordance with the requirements of these specifications to the lines and 
grades shown on the Plans, and shall be of the classes, sizes and dimensions shown thereon.  The 
installation of pipe shall include all joints or connections to new or existing pipe, headwalls, etc., as 
may be required to complete the work.  The locations of private driveway and side road pipe may be 
varied as deemed necessary by the Engineer or the City. 

 
C8.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City 
for approval, technical product literature including pipe Manufacturer, joint material, bedding 
material, fittings, geotextile fabric, and all pertinent data to illustrate conformance to the 
specification found within. 

 
C8.03  MATERIALS 
 

A. The pipe shall be of the Class specified on the Plans.  The shell thickness, the amount of 
circumferential reinforcement and the strength of the pipe shall conform to the specified Class as 
summarized in ASTM Designation: C76 for Circular Pipe: C506 for Arch Pipe or C507 for 
Horizontal Elliptical Pipe. 

 
1. All precast concrete pipe shall be machine made or cast by a process which will provide for 

uniform placement of the concrete in the form and compaction by mechanical devices 
which will assure a dense concrete.  Concrete shall be mixed in a central batch plant or 
other approved batching facility from which the quality and uniformity of the concrete can 
be assured.  Transit mixed concrete will not be acceptable for use in precast pipe. 

 
2. Unless otherwise approved by the City, not more than two (2) holes may be placed in the 

top section of precast pipe for lifting and placing.  The holes may be cast, cut, or drilled in 
the wall of the pipe.  The holes shall not exceed three (3) inches in diameter at the inside of 
surface of the pipe wall.  Not more than one (1) longitudinal wire or two (2) 
circumferential wires may be cut per layer of reinforcing steel when locating lift holes in 
the pipe wall.  After the pipe is in place, lift holes shall be filled with concrete or mortar or 
precast concrete plugs to the satisfaction of the Engineer. 

 
3. The Contractor has the option of using portland cement or portland cement plus fly ash.  

When fly ash is used, then “cement” shall also be defined as “cement plus fly ash”.  
“Cement plus fly ash” shall be composed of portland cement of the type specified and 20 to 
35 percent fly as by absolute volume.  Type B fly ash shall not be used when Type II 
cement is shown on the plans.  When portland cement is partially replaced, blended or 
otherwise modified by a pozzolan, the pozzolan is defined and limited to fly ash 
conforming to TxDOT Department Materials Specification D-9-8900, “Fly Ash”. 

 
B. Jointing Materials 
 

1. Cold Applied, Plastic Asphalt Sewer Joint Compound shall be suitable for jointing concrete 
pipe.  It shall consist essentially of natural and/or processed asphalt base, suitable volatile 
solvents, and inert filler.  The consistency is to be such that the ends of the pipe can be 
coated with a layer of the compound up to one-half (1/2) inch thick by means of a trowel.  It 
shall cure to a firm, stiff plastic condition after application.  The material shall be of a 
uniform mixture and any small separation occurring in the container before use must by 
readily stirred back to form a uniform mix. 
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2. Mortar for joints shall consist of one (1) part cement, two (2) parts sand and sufficient 
water to make a plastic mix.  The sealing of joints with mortar shall be in accordance with 
TxDOT Item 464 of the Standard Specifications for Construction of Highways, Streets and 
Bridges. 

 
3. Rubber gaskets shall conform to ASTM C361 or C443.  The design of the joints and 

permissible variations in dimensions shall be in accordance with ASTM C443.  The 
Contractor shall furnish the Engineer the Manufacturer’s Certificate of Analysis.  Rubber 
gaskets shall be installed according to the recommendations of the Manufacturer.  Water 
tight joints will be required when using rubber gaskets.  Backfilling may begin when 
approved by the City. 

 
4.  Cold applied preformed plastic gaskets shall be suitable for sealing joints of tongue and 

groove concrete pipe in accordance with TxDOT Item 464 of the Standard Specifications 
for Construction of Highways, Streets and Bridges. 

 
C. Rubber Gaskets shall conform to ASTM Designation: C361 or C443, with the provision that the 

Contractor shall furnish the City the Manufacturer’s Certificate of Analysis. 
 
D. Cold Applied Preformed Plastic Gaskets shall be suitable for sealing joints of tongue and groove 

concrete pipe.  The gasket sealing the joint shall be produced from blends of refined hydrocarbon 
resins and plasticizing compounds reinforced with inert mineral filler and shall contain no solvents, 
irritating fumes or obnoxious odors.  The gasket joint sealer shall not depend on oxidizing, 
evaporating, or chemical action for its adhesive or cohesive strength, and shall be supplied in 
extruded rope-form of suitable cross-section.  The size of the plastic gasket joint sealer shall be in 
accordance with the Manufacturer’s recommendations and sufficient to obtain the squeeze-out as 
described under “Jointing”, The gasket joint sealer shall be protected by a suitable removable two-
piece wrapper.  The two-piece wrapper shall be so designed that one-half may be removed 
longitudinally without disturbing the other half. 

 
E. All fittings and wyes shall be manufactured and not constructed on the project unless prior approval 

is granted by the City. 
 
F. All joints that are not sealed with a watertight connection shall be wrapped with MARFI-140-N 

geotextile fabric or equivalent.  The joint shall be wrapped with 18-inch wide fabric splitting the 
joint (nine (9) inches on each side). 

 
C8.04  CONSTRUCTION METHODS 
 

A. Excavation.  All excavation shall be in accordance with the requirements of Section G9- 
STRUCTURAL EXCAVATION.  Before pipe is laid in a trench, the completed and shaped trench 
to receive the pipe shall be of sufficient width to provide free working space for satisfactory bedding 
and jointing and thorough tamping of the backfill and bedding material under and around the pipe.  
The Contractor shall make such temporary provisions as may be necessary to insure adequate 
drainage of the trench and bedding during the construction operation. 

 
B. Bedding.  The pipe shall be bedded in accordance with the details shown on the Plans.  Where the 

soil encountered at the established grade is quicksand, muck, or similar unstable material, unless 
special construction methods are called for on the Plans or in the special provisions, such unstable 
soil shall be removed and replaced in accordance with the requirements of Section G9- 
STRUCTURAL EXCAVATION. 
 

C. Laying Pipe.  Unless otherwise authorized by the City, the laying of pipe on the prepared foundation 
shall be started at the outlet end with the spigot or tongue end pointing downstream and shall 
proceed toward the inlet.  Where bell and spigot pipe are used, cross trenches shall be cut in the 
foundation to allow the barrel of the pipe to rest firmly upon the prepared bed.  These cross trenches 
shall be not more than two (2) inches larger than the bell ends of the pipe.  Proper facilities shall be 
provided for hoisting and lowering the sections of pipe into the trench without disturbing the 
prepared foundation and the trench.  The ends of the pipe shall be carefully cleaned before the pipe 
is placed.  As each length of pipe is laid, the mouth of the pipe shall be protected to prevent the 
entrance of earth or bedding material.  The pipe shall be fitted and matched so that when laid in the 
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bed shall form a smoother, uniform conduit.  When elliptical pipe with circular reinforcing or 
circular pipe with elliptical reinforcing is used, the pipe shall be laid in the trench in such position 
that the markings “Top” or “Bottom”, shall not be more than five (5) degrees form the vertical plane 
through the longitudinal axis of the pipe. 
 

 Multiple installations of reinforced concrete pipe shall be laid with the centerlines of individual 
barrels parallel.  When not otherwise indicated on the Plans, the following clear distances between 
outer surfaces of adjacent pipe shall be used. 
 

Diameter of Pipe 18” 24” 30” 36” 42” 48” 54” 
60” - 
84” 

Clear Distance 
Between Pipes 

0’ –9” 0’ –11” 1’ –1” 1’ –3” 1’ –5” 1’ –7” 1’ –11” 2’ –0” 

 
D. Jointing.  All piping, if specified by the Plans, Details, or the City,  

 
1. Joints sealed with Portland cement mortar shall be made as follows:  mortar, composed of 

one (1) part portland cement and two (2) parts sand, so placed as to form a durable water-
tight joint.  The ends of the pipe shall be cleaned thoroughly and wetted before making the 
joint.  After any section of pipe is laid and before any succeeding section is laid the lower 
half of the bell or groove of the pipe last laid shall be plastered thoroughly by troweling on 
an even layer of mortar.  Next, mortar shall be applied to the upper portion of the tongue or 
spigot of the pipe section being laid. 
 
The spigot or tongue end of the next section of pipe shall then be inserted and the joint 
pulled up tight, taking care that the inner surfaces of the abutting pipe section are flush and 
even.  After the section is laid and uniformly matched and the sections have been fitted as 
close as the construction of the pipe will permit, the lower half of the inner circumference 
of the joints of pipe over 18-inches in diameter shall be sealed and packed with mortar and 
finished smooth and even with the adjacent section of pipe.  Before this mortar has attained 
initial set, additional mortar then shall be applied from the outside and forced into the 
unfilled portion of the bell or grooved to fill completely the annular space around the spigot 
or tongue.  For bell and spigot pipe, a bead shall be formed on the outside by troweling on 
mortar downward at an angle of 45 degrees from the outer edge of the bell to the spigot of 
the last laid section.  For tongue and groove pipe, a bead shall be formed extending at least 
one (1) inch on either side of the joint and of approximately semicircular cross-section or 
triangular cross-section.  If the triangular cross-section is used, it shall be formed by 
placing the mortar approximately 45 degrees outward form the extreme edges of the bead.  
For pipe too small to permit finishing of the inside surface of the joint, a tight stopper of 
burlap or other equivalent materials shall be dragged through the pipe past the new joint to 
remove any fins of mortar.  Special care shall be exercised in placing adjacent pipe sections 
to avoid movement of the pipe in place and the breaking of the mortar bond at completed 
joints.  After the initial set, the mortar on the outside shall be protected form air and sun 
with a thoroughly wetted earth or burlap cover or acceptable equivalent which shall be kept 
wet for a minimum of 48 hours or until the backfill has been completed.  No jointing shall 
be done when the atmospheric temperature is at or below 40° F, and when necessary, 
because of a sudden drop in temperature, joints shall be protected against freezing for at 
least 24 hours.  After placing, any pipe which is not in true alignment or which shows any 
undue settlement after laying or is damaged, shall be taken up and relayed or replace 
without extra compensation. 

 
At the Contractor’s option, and with the approval of the City for pipes which are large 
enough for a man to enter and perform the required work efficiently, pipe may be furnished 
with the groove not less than one-half (1/2) of an inch and not more than three-fourths (3/4) 
of an inch longer than the tongue.  Such pipe may be laid without mortar joints and 
backfilled.  Care shall be exercised to avoid displacing the joints during the backfilling 
operations.  After the backfilling has been completed, the space between the end of the 
tongue and the groove shall be cleaned of all foreign material, thoroughly wetted and filled 
with mortar around the entire circumference of the pipe.  Mortar for this use shall be of 
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such consistency that it can be packed in the joint completely filling the space between 
adjacent pipes.  The City will inspect this process to ascertain that the joints are being 
completely filled.  If the City finds that this is not being accomplished, he may void this 
process and require that for the remainder of the project the pipe be jointed and backfilled 
in accordance with the provisions of the first paragraph of this section. 

 
The Contractor shall make available for the use of the City an appropriate rolling device 
similar to an automobile mechanic’s “Creeper” for conveyance through the small size pipe 
structures.  

 
No mortar banding on the outside of pipe will be required for side drain culverts.  No joint 
material will be required for temporary culverts. 

 
Mortar joints will be required for irrigation wells, vents and similar vertical structures. 

 
2. Joints using Cold Applied, Plastic Asphalt Sewer joint compound shall be made as follows:  

Both ends of the pipes shall be clean and dry and shall be coated with a suitable primer of 
the type recommended by the Manufacturer where they will be in contact with the joint 
material.  Under no circumstance shall this type of joint be attempted on wet pipe.  After 
the pipe has been set to proper line and grade in the trench, a one-half (1/2) of an inch thick 
layer of the compound shall be troweled or otherwise placed on the groove end of the pipe 
covering not less than two-thirds (2/3) of the joint face around the entire circumference.  
Next the tongue end of the next pipe shall be shoved home with sufficient pressure to make 
a tight joint.  After the joint is made, any excess mastic projecting into may proceed as 
soon as the joint has been inspected and approved by the City.  Special precautions shall be 
taken in placing and compacting backfill to avoid damage to the joints. 

 
3. Joints using rubber gaskets shall be made as follows: Where rubber gasket pipe joints are 

required by the Plans, the joint assembly shall be made according to the recommendations 
of the gasket Manufacturer.  Watertight joints will be required when using rubber gaskets. 

 
4. Joints using cold applied preformed plastic gaskets shall be made as follows:  A suitable 

primer of the type recommended by the Manufacturer of the gasket joint sealer shall be 
brush applied to the tongue and groove joint surfaces and the end surfaces and allowed to 
dry and harden.  No primer shall be applied over mud, sand or dirt or sharp cement 
protrusions.  The surface to be primed must be cleaned and dry when primer is applied. 

 
Before laying the pipe in the trench, the plastic gasket sealer shall be attached around the 
tapered tongue or tapered groove near the shoulder or hub of each pipe joint.  The paper 
wrapper shall be removed from one (1) side only of the two (2) piece wrapper on the gasket 
and pressed firmly to the clean, dry pipe joint surface.  The outside wrapper shall not be 
removed until immediately before pushing the pipe into its final position. 

 
When the tongue is correctly aligned with the flare of the groove, the outside wrapper on 
the gasket shall be removed and the pipe shall be set with sufficient force and power, (Back 
hoe shovel, chain hoist, ratchet hoist or winch), to cause the evidence of squeeze-out of the 
gasket material on the inside or outside around the complete pipe that would tend to 
obstruct the flow shall be removed.  (Pipe shall be set in a straight line with all parts of the 
pipe on line and grade at all times).  Backfilling of pipe laid with plastic gasket joints may 
proceed as soon as the joint has been inspected and approved by the City.  Special 
precautions shall be taken in placing and compacting backfill to avoid damage to the 
points. 

 
When the atmospheric temperature is below 60° F, plastic joint seal gaskets shall either be 
stored in an area warmed to above 70° F, or artificially warmed to this temperature in a 
manner satisfactory to the City.  Gaskets shall then be applied to pipe joints immediately 
prior to placing pipe in trench, followed by connection to previously laid pipe. 

 
E. Backfilling.  After the pipe has been placed, bedded and jointed as specified, filling and/or 

backfilling shall be done in accordance with the applicable requirements of Section G9- 
STRUCTURAL EXCAVATION.  When mortar joints are specified, no fill or backfill shall be 
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placed until the jointing material has been cured for at least six (6) hours.  Special precautions shall 
be taken in placing and compacting the backfill to avoid any movement of the pipe or damage to the 
joints.  Joints consisting of material other than mortar may be backfilled immediately. 

 
F. Protection of Pipe.  Unless otherwise shown on the Plans or permitted in writing by the City, no 

heavy earth moving equipment will be permitted to haul over the structure until a minimum of four 
(4) feet of permanent or temporary, compacted fill has been placed thereon.  Pipe damaged by the 
Contractor’s equipment shall be removed and replaced by the Contractor at no additional cost. 

 
C8.05  PAYMENT 
 

A. Payment for furnished and installed reinforced concrete pipe shall be paid according to the unit price 
per linear foot in the proper item of the Proposal and Bid Schedule.  All work and materials to 
complete the reinforced concrete pipe including, but not limited to, excavation, bedding, backfill, 
connection to structures, etc., shall be subsidiary to this item. 

 
 

END SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION C9 – FLOWABLE BACKFILL 
 
C9.01  SCOPE OF WORK 
 

A. This specification covers the requirements for the furnishing and placing of flowable backfill as 
indicated on the Plans. 

 
C9.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including flowable backfill mix design, curing method, and all 
other pertinent data to illustrate conformance to the specification found within. 

 
C9.03  CONSTRUCTION METHODS 
 

A. All trenches to be backfilled shall be properly prepared according to the Plans and Specifications prior to 
placement of flowable backfill. 

 
C9.04  FLOWABLE BACKFILL 
 

A. Flowable backfill shall be placed in accordance with the details and to the dimensions shown on the 
Plans or as established by the City.   

 
B. The mixture shall consist of 188 pounds of Type III Portland cement, 94 pounds of fly ash and 3,000 

pounds of sand per cubic yard of flowable backfill. 
 

C. The minimum allowable slump for flowable backfill is 6-inches.   
 

D. Immediately following the placement of flowable backfill, it shall be cured in accordance with Section 
C1- CONCRETE STRUCTURES.  

 
E. When the temperature of the air is above 85° F, an approved retarding agent will be required in all 

flowable backfill regardless of temperature.  No flowable backfill will be placed any time the 
temperature of the flowable backfill at placement, exceeds 90° F.  Ice will be used to decrease the 
temperature of flowable backfill.  The general formula will be, five (5) pounds of ice per yard of 
flowable backfill per degree of temperature drop. 

 
F. 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. 

 
C9.05  PAYMENT 
 

A. Payment for flowable backfill shall be subsidiary to the appropriate bid items of the Proposal and Bid 
Schedule. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION W1 – DUCTILE IRON PIPE AND FITTINGS 
 
 
W1.01  SCOPE OF WORK  
 

A. This specification covers the requirements to furnish and install ductile iron pipe and ductile iron pipe 
fittings including bracing, pipe laying, jointing, testing, blocking, and any other work that is required or 
necessary to complete the installation as shown on the Plans and as specified herein. 

 
W1.02  SUBMITTALS 
 

A. Within 30 days of the Notice to Proceed, the Contractor shall submit to the Engineer for approval, 
technical product literature including the name of the pipe and fitting suppliers and a list of materials to 
be furnished, completely detailed working drawings and schedules of all ductile-iron pipe and fittings 
required, prior to each shipment of pipe, submit certified test reports that the pipe for this Contract was 
manufactured and tested in accordance with the ASTM and ANSI/AWWA Standards specified herein. 

 
W1.03  REFERENCE STANDARDS 
 

A. American Society for Testing and Materials (ASTM) 
 

 1. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs 60,000 PSI Tensile 
Strength. 

 
 B. American Water Works Association (AWWA) 

 
 1. AWWA C104 - Cement-Mortar Lining for Ductile-Iron Pressure Pipe and Fittings. 

 
 2. AWWA C105 - Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids. 

 
 3. AWWA C110 - Ductile-Iron and Gray-Iron Fittings, 3-inch Through 48-in for Water and Other 

Liquids. 
 

 4. AWWA C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 
 

 5. AWWA C115 - Standard for Flanged Ductile-Iron Pipe with Threaded Flanges. 
 

 6. AWWA C151 - Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds for 
Water or Other Liquids. 

 
 7. AWWA C153 - Ductile-Iron Compact Fittings, 3-inch Through 16-inch for Water and Other 

Liquids. 
 

 8. AWWA C600 - Standard for Installation of Ductile-Iron Water Mains and Their 
Appurtenances. 
 

 9. AWWA C651 - Disinfection Water Mains 
 

C. American National Standards Institute (ANSI) 
 

 1. ANSI B16.1 - Cast Iron Pipe Flanges and Flanged Fittings. 
 

D. Where reference is made to one of the above standards, the revision in effect at the time of bid opening 
shall apply.  

 
W1.04  QUALITY ASSURANCE 
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A. All ductile-iron pipe and fittings shall be from a single Manufacturer.  All ductile-iron pipe to be 

installed under this Contract may be inspected at the foundry for compliance with these Specifications 
by an independent testing laboratory provided by the City.  The Contractor shall require the 
Manufacturer's cooperation in these inspections.  The cost of foundry inspection of all pipe approved for 
this Contract, plus the cost of inspection of disapproved pipe will be borne by the Contractor. 
 

B. Inspection of the pipe will be made by the Engineer or other representatives of the City after delivery.  
The pipe shall be subject to rejection at any time on account of failure to meet any of the Specification 
requirements, even though pipes may have been accepted as satisfactory at the place of manufacture.  
Pipe rejected after delivery shall be marked for identification and shall immediately be removed from the 
job. 

 
W1.05  MATERIALS 
 

A. Ductile iron pipe shall conform to AWWA C151, be manufactured from metal having a minimum 
tensile strength of 60,000 psi, a minimum yield strength of 42,000 psi, and a minimum elongation of 10 
percent (60–42–10), and be provided in the following minimum pressure classes: 

 

 1. 12-inch and smaller, Class 350. 

 2. 14-inch through 20-inch, Class 250. 

   3. 24-inch, Class 200. 

   4. 30-inch and larger, Class 150. 
 

B. Ductile iron fittings shall conform to AWWA C110 or C153. 
 

C. All pipe and fittings shall have a bituminous outside coating in accordance with AWWA C151 and 
C110, respectively.  All pipe and fittings shall be cement-mortar lined and seal coated in accordance 
with AWWA C104.  Cement mortar lining shall be double thickness. 
 

D. Ductile iron pipe with push-on or mechanical joints shall be centrifugally cast pipe in accordance with 
AWWA C150 and C151. 
 

E. Restrained joints shall be restrained push-on joints, TR Flex by U.S. Pipe and Foundry; Lok-Fast by 
American Cast Iron Pipe Company, or equal. Joints shall be suitable for 250 psi working pressure and be 
fabricated of heavy section ductile iron casting.  Bolts and nuts shall be low carbon steel conforming to 
ASTM A307, Grade B. 

 
F. Sleeve type couplings shall be of steel and shall be Style 38 by Dresser Manufacturing Division, 

Smith-Blair or equal.  Couplings shall be furnished with black steel bolts and nuts and with pipe stop 
removed.  Gaskets shall be of a material suitable for exposure to liquid within the pipe. 

 
W1.06  POLYETHYLENE ENCASEMENT 
 

A. All buried ductile iron pipe and metallic fittings shall be encased with 8 mil, Type I, Grade E-1, 
polyethylene film conforming to AWWA C105. Class usage shall be: 

 
1. Class A - Natural Color where exposure to weather (including sunlight) is less than 48 hours 

total before burial. 

 2. Class C - Black where exposure to weather (including sunlight) may be more than 48 hours. 
 

B. Exposure to weather shall be kept to a minimum, and in no case shall it exceed 10 days. The Class of 
polyethylene used shall be approved by the Engineer. 

 



 

 

DUCTILE IRON PIPE 
(Revised 4/16/07)                                                       AND FITTINGS 

W1-3

C. Polyethylene encasement shall not be paid for separately, but the cost there of shall be included in he 
appropriate item of the Proposal and Bid Schedule. 

 
W1.07  LAYING DUCTILE IRON PIPE AND FITTINGS 
 

A. Care shall be taken in loading, transporting and unloading to prevent injury to the pipe, lining or 
coatings.  Pipe or fittings shall not be dropped.  All pipe or fittings shall be examined before laying and 
no piece shall be installed which is found to be defective.  Any damage to the pipe linings or coatings 
shall be repaired as directed by the Engineer.  Handling and laying of pipe and fittings shall be in 
accordance with the Manufacturer's instruction and as specified herein. 

 
B. All pipe and fittings shall be thoroughly cleaned before laying, shall be kept clean until they are used in 

the work, and when laid, shall conform to the lines and grades required.   Pipe shall not be laid unless 
the subgrade is free of water and in a satisfactory condition.  Ductile iron pipe and fittings shall be 
installed in accordance with the requirements of AWWA C600 except as otherwise provided herein.  All 
piping on this project regardless of size or class shall be placed in the embedment as shown on the detail 
sheets in the Plans.  If any defective pipe is discovered after it has been laid, it shall be removed and 
replaced with a sound pipe in a satisfactory manner by the Contractor, at his own expense. 
 

C. All pipe shall be sound and clean before laying.  When laying is not in progress, including lunchtime, 
the open ends of the pipe shall be closed by watertight plugs or other approved means.  Good alignment 
shall be preserved in laying.  The deflection at joints shall not exceed that recommended by the 
Manufacturer.  Fittings, in addition to those shown on the Plans, shall be provided, if required, for 
crossing utilities which may be encountered upon opening the trench. Solid sleeves shall be used only 
where approved by the Engineer and the City. 
 

D. When cutting pipe is required, the cutting shall be done by machine, leaving a smooth cut at right angles 
to the axis of the pipe.  Cut ends of pipe to be joined with a bell shall be beveled to conform to the 
manufactured spigot end.  Cement lining shall be undamaged. 
 

E. Joints shall be protected by eight (8) mil. Polyethylene film prior to placing concrete.  Concrete shall be 
placed against undisturbed material, and shall not cover joints, bolts or nuts, or interfere with the 
removal of any joint.  

 
W1.08  PUSH-ON JOINTS 
 

A. Push-on joints shall be made in accordance with AWWA C111 and the Manufacturer’s instructions.  
Pipe shall be laid with bell ends in the direction of trenching.  A rubber gasket shall be inserted in the 
groove of the bell end of the pipe, and the joint surfaces cleaned and lubricated.  The plain end of the 
pipe to be laid shall then be aligned and inserted in the bell of the pipe to which it is to be joined and 
pushed home with a jack or by other means. After joining the pipe, a metal feeler shall be used to make 
certain that the rubber gasket is correctly located. 

 
W1.09  MECHANICAL JOINTS 
 

A. Mechanical joints shall be made in accordance with Appendix “A” of AWWA C111 and the 
Manufacturer's instructions.  Thoroughly clean and lubricate the joint surfaces and rubber gasket with 
soapy water before assembly.  Bolts shall be tightened to the specified torque. Under no conditions shall 
extension wrenches or pipe over the handle of ordinary ratchet wrench be used to secure greater 
leverage. 
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W1.10  RESTRAINED JOINTS 
 

A. Restrained joints shall be installed where shown on the Plans.  The joint assemblies shall be made in 
accordance with the Manufacturer's recommendations. 

 
W1.11  SLEEVE TYPE COUPLINGS 
 

A. Couplings shall be installed where shown on the Plans.  Couplings shall not be assembled until 
adjoining push-on joints have been assembled.  After installation, apply a heavy bitumastic coating to 
bolts and nuts. 

 
W1.12  POLYETHYLENE ENCASEMENT 
 

A. The polyethylene encasement shall be installed in accordance with either method specified in AWWA 
C105. 

 
W1.13  CONCRETE AND BLOCKING 
 

A. 2,500 psi concrete shall be placed for blocking at each change in direction in the pipeline, in such 
manner as will substantially brace the pipe against undisturbed trench walls.  Concrete blocking, made 
from Type I cement, shall have been in place four (4) days prior to testing the pipeline as hereinafter 
specified.  Test may be made in two (2) days after completion of blocking if Type III cement is used. 

 
B. At all points where wet connections are made to existing lines, the existing lines shall be adequately 

blocked and the tapping connection fittings shall be supported by blocking up to the spring line with 
2,500 psi concrete. 

 
C. Concrete blocking will not be measured or paid for as a separate item but the cost thereof shall be 

included in the proper items listed in the Proposal and Bid Schedule. 
 
W1.14  CLEANING 
 

A. At the conclusion of the work thoroughly clean all of the new pipelines by flushing with water or other 
means to remove all dirt, stones, pieces of wood or other material which may have entered during the 
construction period.  If obstructions remain after this cleaning, the obstructions shall be removed. 

 
W1.15  CONNECTIONS AND APPURTENANCES 
 

A. The Contractor shall make the alterations and the necessary connections to existing water mains as 
shown on the Plans.  Such connection shall be made at such time and in a manner approved by the City; 
 in each case, when the work is started, it shall be prosecuted expeditiously and continuously until 
completed. 

 
B. Fittings, bends, plugs and valves shall be of standard manufacture and mechanical joint type to fit 

AWWA pipe specifications in Classes A, B, C and D, unless otherwise shown on the Plans. 
 
C. Payment for fittings and gate valves will be made separately under the appropriate bid items listed in the 

Proposal and Bid Schedule. 
 
W1.16  LEAKAGE TESTING AND STERILIZATION 
 

A. All Ductile Iron Pipe shall be leak tested and sterilized according to Section CIP12 – TESTING OF 
PIPELINES or Section DP12 – TESTING OF PIPELINES. 
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W1.17  PAYMENT 
 

A. The pipeline, complete in place, including cleanup, will be measured for payment in linear feet along the 
centerline of the pipe actually installed.  Measurement shall be through all fittings, specials, valves, etc., 
and no deduction in length shall be made for such appurtenances.  Installation of the pipeline will be 
paid for at the unit contract price per linear foot as provided in the Proposal and Bid Schedule. 

 
B. Payment of the unit contract price for the items of work performed shall be the total compensation for 

furnishing all labor, materials, tools, equipment and incidentals and performing all work that is 
necessary for the installation, testing, and sterilization of the pipe, fittings, connections, blocking, 
embedment or placing in encasement pipe and all other appurtenances in accordance with the Plans and 
the provisions of the Specifications. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION W2 – POLYVINYL CHLORIDE (PVC) PIPE-WATER 
 
 
W2.01  SCOPE OF WORK  
 

A. This specification covers the requirements to install polyvinyl chloride (PVC) water pipe and ductile 
iron fittings for the water line, including excavation, sheeting, shoring, dewatering, pipe laying, jointing, 
testing, backfilling and any other work that is required or necessary to complete the installation as 
shown on the Plans and as specified herein. 

 
W2.02  SUBMITTALS 
 

A. Within 30 days of the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including the name of the pipe and fittings suppliers, a list of 
materials to be furnished, shop drawings and schedules of all PVC pipe and fittings required, prior to 
each shipment of pipe, submit certified test reports that the pipe for this Contract was Manufactured and 
tested in accordance with the ASTM Standards specified herein. 

 
W2.03  QUALITY ASSURANCE 
 

A. All PVC pipe and fittings shall be from a single Manufacturer.  The supplier shall be responsible for the 
provisions of all test requirements specified in ASTM D3034 or ASTM F789 and/or ASTM F758 as 
applicable.  In addition, all PVC pipe to be installed under this Contract may be inspected at the plant for 
compliance with these specifications by an independent testing laboratory provided by the City.  The 
Contractor shall require the Manufacturer's cooperation in these inspections.  The cost of plant 
inspection of all pipe approved for this Contract, plus the cost of inspection of disapproved pipe, will be 
borne by the Contractor. 
 

B. Inspections of the pipe may also be made by the Engineer or other representatives of the City after 
delivery.  The pipe shall be subject to rejection at any time on account of failure to meet any of the 
Specification requirements, even though sample pipes may have been accepted as satisfactory at the 
place of manufacture.  Pipe rejected after delivery shall be marked for identification and shall be 
removed from the job at once. 

 
W2.04  POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 

 
A. Polyvinyl chloride pipe for water lines, unless otherwise specifically shown on the Plans, or approved in 

writing, shall be AWWA C900, C905, or C909 Class 150 psi with a dimension ratio of 18 (DR-18), for 
water lines and shall be extruded, be of rubber gasket type, and be furnished in 20-foot nominal laying 
lengths.  All such pipe shall bear a mark denoting approval by the Underwriters' Laboratories of 
Chicago, Illinois, so that it will be acceptable to the Texas State Fire Insurance Commission for use in 
fire protection lines without penalty. All joints shall be of the type which provides a recession in the bell 
for the employment of a single rubber gasket to be placed before the insertion of the succeeding spigot. 
Each size of polyvinyl chloride pipe shall have the same outside diameter as the corresponding size of 
cast iron pipe. 

 
B. Fittings shall be ductile iron, mega-lugged or flanged type and shall be Class 250 in accordance with 

AWWA Specifications C110-77, C-111-80, and C115-75. Flanges shall be faced and drilled in 
accordance with ASA Standard B16.1, Class 125 unless otherwise shown on the Plans or in the Special 
Conditions. All fittings shall be tar coated on the outside surface and shall have an interior cement lining 
with seal coat per AWWA Specifications C104-80 unless otherwise shown or specified. 

 
C. The Contractor shall obtain installation instructions, including support spacing and solvent welding, 

from the supplying Manufacturer, shall comply with the instructions, and shall meet the requirements of 
ASTM D-2855, Standard Recommended Practice for making Solvent Cemented Joints with PVC Pipe 
and Fittings. The PVC solvent cement shall comply with ASTM D-2564 and shall be furnished by the 
pipe and fitting Manufacturer for the class and type of pipe supplied to the project. 
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W2.05  HANDLING AND CUTTING PIPE 
 

A. Pipe and fittings are slightly brittle.  Care shall be taken in shipping, handling and laying to avoid 
damaging the pipe and fittings.  Extra care will be necessary during cold weather construction. 
 

B. Any pipe or fitting showing a crack or which has received a blow that may have caused an incipient 
fracture, even though no such fracture can be seen, shall be marked as rejected and removed at once 
from the work. 
 

C. All pipe ends shall be square after cutting. 
 

D. While stored, pipe shall be adequately supported from below at not more than three (3) foot intervals to 
prevent deformation.  Pipe shall not be stacked higher than six (6) feet.  Pipe and fittings shall be stored 
in a manner which will keep them at ambient outdoor temperatures and out of direct sunlight.  
Temporary shading as required to meet this requirement shall be provided.  Simple covering of the pipe 
and fittings which allows temperature buildup when exposed to direct sunlight will not be permitted. 

 
W2.06  JOINTING POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 
 

A. PVC pipe and fittings shall be jointed in accordance with the recommendations of the latest ASTM 
Standards and detailed instructions of the Manufacturer. 

 
W2.07  INSTALLING POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 
 

A. Unless otherwise specified on the Plans, polyvinyl chloride pipe shall be installed to clear all utility lines 
and shall have three (3) feet minimum cover. For water lines to be constructed under a future roadway, 
the cover may be increased to allow for future paving grades. The depth of cover, where shown on the 
Plans, is that distance from the top of the pipe to the approximate proposed grade line. 

 
B. No single piece of pipe shall be laid unless it is generally straight.  The centerline of the pipe shall not 

deviate from a straight line drawn between the centers of the openings at the ends of the pipe by more 
than 1/16-inch per foot of length.  If a piece of pipe fails to meet this requirement check for straightness, 
it shall be rejected and removed from the site.  Laying instructions of the Manufacturer shall be 
explicitly followed. 
 

C. Any pipe or fittings discovered to be defective after laying shall be removed and replaced with a sound 
piece. 
 

D. The Engineer or the City may examine each bell and spigot end to determine whether any preformed 
joint has been damaged prior to installation.  Any pipe having defective joint surfaces shall be rejected, 
marked as such, and immediately removed from the job site. 
 

E. All pipe shall be sound and clean before laying.  When laying is not in progress, including lunch time, 
the open ends of the pipe shall be closed by watertight plugs or other approved means.  Good alignment 
shall be preserved in laying. 
 

F. Pipe and fittings shall be installed in accordance with the instructions of the Manufacturer, ASTM 
D2321 and as specified herein.  As soon as the excavation is complete to normal grade of the bottom of 
the trench, embedment material shall be placed, compacted and graded to provide firm, uniform and 
continuous support for the pipe.  Bell holes shall be excavated so that only the barrel of the pipe bears 
upon the bedding.  The pipe shall be laid accurately to the lines and grades indicated on the Plans.  The 
specified embedment shall be accurately shaped and trimmed to receive the pipe barrel and each pipe 
section, when in place, shall have a uniform bearing on the subgrade for the full length of the pipe 
barrel.  Pipe shall not be laid unless the subgrade is free of water and in a satisfactory condition. 
Embedment material shall be placed evenly on each side of the pipe to mid-diameter and hand tools 
shall be used to force the embedment material under the haunches of the pipe and into the bell holes to 
give firm continuous support for the pipe.  Embedment material shall then be placed to 12-inches above 
the top of the pipe.  Next, the varying depths of select material backfill above the embedment material 
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backfill shall be placed according to the Plan Details and carefully compacted.  Generally, the 
compaction shall be done evenly on each side of the pipe and compaction equipment shall not be 
operated directly over the pipe until sufficient select material backfill has been placed to ensure that such 
compaction equipment will not have a damaging effect on the pipe.  Equipment used in compacting the 
varying depths of select material backfill shall be approved by the pipe Manufacturer's representative 
prior to use.  Adjustments of the pipe to line and grade shall be made by scraping away or filling in with 
granular material, and not by wedging or blocking up the bell. 

 
G. Perforated PVC Pipe and fittings shall be installed in accordance with the instructions of the 

Manufacturer, ASTM F758 and as specified herein.  As soon as the excavation for the trench is 
complete to normal grade of the bottom of the trench, geotextile fabric shall be laid and then the pea 
gravel bedding shall be carefully placed (so not to damage the geotextile fabric) and graded to provide 
uniform and continuous support for the pipe.  Bell holes shall be excavated so that only the barrel of the 
pipe bears upon the bedding.  Before the perforated pipe is laid on the trench, the perforated pipe shall 
be wrapped around and closed according to the Manufacturer’s closure recommendations with the 
geotextile fabric.  The pipe shall be laid accurately to the lines and grades indicated on the Plans.  
Blocking under the perforated PVC pipe will not be permitted.  Pea gravel shall be placed evenly on 
each side of the pipe to mid-diameter and hand tools shall be used to gently place the pea gravel under 
the haunches of the pipe and into the bell holes to give firm continuous support for the pipe.  Making 
sure not to damage the geotextile fabric, pea gravel shall then be carefully placed above the top of the 
perforated pipe varying from  two to three (2-3) feet depending on the Plans.  Once the remaining pea 
gravel has been placed, overlap or close the geotextile fabric according to the Manufacturer’s 
recommendations or six (6) inches minimum overlap.  Then one (1) foot of topsoil shall be placed over 
the pea gravel to the ground level with proper grass sodding on top. 

 
H. Joints shall not be "pulled" or "cramped".  Each joint of pipe shall be completed in compliance with 

Manufacturer’s recommendations. 
 

I. Before any joint is made, the pipe shall be checked to assure that a close joint with the next adjoining 
pipe has been maintained and that the inverts are matched and conform to the required grade.  The pipe 
shall not be driven down to grade by striking it. 
 

J. Precautions shall be taken to prevent flotation of the pipe in the trench. 
 

K. When moveable trench bracing such as trench boxes, moveable sheeting, shoring or plates are used to 
support the sides of the trench, care shall be taken in placing and moving the boxes or supporting 
bracing to prevent movement of the pipe, or disturbance of the pipe bedding and backfill or embedment 
material.  Trench boxes, moveable sheeting, shoring or plates shall not be allowed to extend below 
mid-diameter of the pipe.  As trench boxes, moveable sheeting, shoring or plates are moved, embedment 
material shall be placed to fill any voids created and the embedment material and backfill shall be 
recompacted to provide uniform side support for the pipe. 

 
W2.08 CONCRETE AND BLOCKING 
 

A. 2,500 psi concrete shall be placed for blocking at each change in direction in the pipeline, as shown in 
the Standard Details and in such manner as will substantially brace the pipe against undisturbed trench 
walls. In no event shall this quantity of concrete blocking be less than those shown in the Plans. 
Concrete blocking, made from Type I cement, shall have been in place four (4) days prior to testing the 
pipeline as hereinafter specified. Tests may be made in two (2) days after completion of blocking if 
Type III cement is used. 

 

B. At all points where wet connections are made to existing lines, the existing lines shall be adequately 
blocked and the tapping connection fittings shall be supported by blocking up to the spring line with 
2,500 psi concrete. 

 

 
C. Concrete blocking will not be measured or paid for as a separate item but the cost thereof shall be 

included in the various items listed in the Proposal and Bid Schedule. 
 
W2.09 TESTING AND ALLOWABLE LEAKAGE 
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A. All PVC pipe and fittings shall be leak tested and sterilized according to Section CIP12.06- TEST 

PROCEDURES FOR PRESSURE PIPELINES or DP12.06- TEST PROCEDURES FOR PRESSURE 
PIPELINES. 

 
W2.10  PAYMENT 
 

A. The pipeline, complete in place, including cleanup, will be measured for payment in linear feet along the 
centerline of the pipe actually installed.  Measurement shall be through all fittings, specials, valves, etc., 
and no deduction in length shall be made for such appurtenances.  Installation of the pipeline will be 
paid for at the unit contract price per linear foot as provided in the Proposal and Bid Schedule. 

 
B. Payment of the unit contract price for the items of work performed shall be the total compensation for 

furnishing all labor, materials, tools, equipment and incidentals and performing all work that is 
necessary for the installation, testing, and sterilization of the pipe, fittings, connections, blocking, 
embedment or placing in encasement pipe and all other appurtenances in accordance with the Plans and 
the provisions of the Specifications. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION W3 – VALVES, HYDRANTS AND APPURTENANCES 
 
 
W3.01  SCOPE OF WORK  
 

A. This specification covers the requirements to provide all buried valves, valves in manholes and 
underground vaults, hydrants and appurtenances complete with actuators and all accessories as shown 
on the Plans and as specified herein. 

 
W3.02  SUBMITTALS 
 

A. Within 30 days of the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including Manufacturer's literature, illustrations, specifications and 
engineering data which includes dimensions, size, materials of construction, weight, protection coating, 
and all other pertinent data to illustrate conformance to the specification found within.  The Contractor 
shall also submit four (4) copies of all certified shop test results specified herein, complete operation and 
maintenance manuals including all copies of all approved shop drawings, and certificates of compliance 
where required by referenced standards: For each valve specified to be manufactured and/or installed in 
accordance with AWWA and other standards, submit an affidavit of compliance with the appropriate 
standards, including certified results of required tests, and certification of proper installation. 

 
W3.03  REFERENCE STANDARDS 
 

A. Comply with applicable provisions and recommendations of the following, except as otherwise shown 
or specified. 
 

B. American Water Works Association (AWWA) 
 

 1. AWWA C500 - Gate Valves, three (3)-inch through 48-inch NPS, for Water and Sewage 
Systems. 
 

 2. AWWA C502 - Dry-Barrel Fire Hydrants. 
 

 3. AWWA C509 - Resilient-Seated Gate Valves, three (3) inch through 12-inch NPS, for Water 
and Sewage Systems. 

 
C. American National Standards Institute (ANSI) 

 
 1. ANSI B16.1 - Cast-Iron Pipe Flanges and Flanged Fittings.  

 
 2. ANSI C111  - Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings. 

 
D. American Society for Testing and Materials (ASTM) 

 
 1. ASTM A48  - Gray Iron Castings. 

 
 2. ASTM A126 - Gray Iron Castings for Valves, Flanges and Pipe Fittings 

 
 3. ASTM A153 - Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

 
 4. ASTM A276 - Standard Specification for Stainless and Heat Resisting Steel Bars and Shapes. 
 
 5. ASTM A536 - Ductile Iron Castings. 

 
E. Steel Structures Painting Council (SSPC) 
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 1. SSPC SP-6 - Commercial Blast Cleaning 
 

F. Where reference is made to one (1) of the above standards, the revision in effect at the time of bid 
opening shall apply.  

 
W3.04  DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials to the site to ensure uninterrupted progress of the work. 
 

B. Protect threads and seats from corrosion and damage.  Rising stems and exposed stem valves shall be 
coated with a protective oil film which shall be maintained until time of use. 
 

C. Provide covers for all openings. 
 

 1. All valves three (3) inches and larger shall be shipped and stored on site until time of use with 
wood or plywood covers on each valve end. 
 

 2. All valves smaller than three (3) inches shall be shipped and stored as above except that heavy 
card board covers may be furnished instead of wood. 

 
D. Store equipment to permit easy access for inspection and identification.  Any corrosion in evidence at 

the time of City acceptance shall be removed, or the valve shall be removed from the job. 
 

E. Store all equipment in covered storage off the ground. 
 
W3.05  COORDINATION 
 

A. Review installation procedures under other Sections and coordinate with the work which is related to 
this Section including buried piping installation and site utilities. 
 

B. Contractor shall coordinate the location and placement of concrete thrust blocks when required. 
 
W3.06  GENERAL 
 

A. All valves shall open counter-clockwise. 
 

B. The use of a Manufacturer's name and/or model or catalog number is for the purpose of establishing the 
standard of quality and general configuration desired. 

 
C. Valves shall be of the size shown on the Plans or as noted, and as far as possible equipment of the same 

type shall be identical and from one Manufacturer. 
 

D. Valves shall have the name of the maker, nominal size, flow directional arrows, working pressure for 
which they are designed and standard to which they are manufactured cast in raised letters on some 
appropriate part of the body. 
 

E. Unless otherwise noted, valves shall have a minimum working pressure of 200 psi or be of the same 
working pressure as the pipe they connect to, whichever is higher, and suitable for the pressures noted 
where they are installed. 
 

F. Valves shall be of the same nominal diameter as the pipe or fittings they are connected to. Except as 
otherwise noted, joints shall be mechanical joints, with joint restraint where the adjacent piping is 
required to be restrained. 
 

G. Valves shall be constructed for buried service. 
 
W3.07  VALVE BOXES 
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A. All gate  valves shall be provided with extension shafts (where the operating nut is greater than five (5) 
feet below grade), operating nuts and valve boxes as follows: 

 
 1. Extension shafts shall be steel and the operating nut shall be two (2) inches square.  Shafts 

shall be designed to provide a factor of safety of not less than four (4).  Operating nuts shall be 
pinned to the shafts. 

  
 2. Valve boxes shall be a heavy-pattern cast iron, three (3) piece, telescoping type box with dome 

base suitable for installation on the buried valves.  Inside diameter shall be at least 5¼-inches. 
Barrel length shall be adapted to the depth of cover, with a lap of at least six (6) inches when in 
the most extended position.  Covers shall be cast iron with integrally-cast direction-to-open 
arrow and “WATER” shall be cast in the cover when used on a water line or “SEWER” when 
used on a wastewater force main.  Aluminum or plastic are not acceptable.  A means of lateral 
support for the valve extension shafts shall be provided in the top portion of the valve box.  
The valve box lid shall be furnished with a pentagon-head bolt for locking. 
 

 3. The upper section of each box shall have a bottom flange of sufficient bearing area to prevent 
settling.  The bottom of the lower section shall enclose the stuffing box and operating nut of 
the valve and shall be oval.   
 

4. An approved operating key or wrench shall be provided. 
 

 5. All fasteners shall be Type 304 stainless steel. 
 
W3.08  RESILIENT SEATED GATE VALVES 
 

A. Valves shall be manufactured in accordance with AWWA C509.  
 

Acceptable Gate Valves are: 
 

  1. American Flow Control – Series 2500 
  2. Mueller – 2360 Series 
  3. Clow 

 
B. Valves shall be provided with a minimum of two (2) O-ring stem seals. 

 
C. Bonnet and gland bolts and nuts shall be either fabricated from a low alloy-steel for corrosion resistance 

or electroplated with zinc or cadmium.  The hot-dip process in accordance with ASTM A153 is not 
acceptable. 

 
D. Wedges shall be totally encapsulated with rubber. 
 
E. Units shall be, in addition, UL and FM approved. 
 
F. Resilient wedge gate valves shall be furnished and installed in sizes and shall be manufactured in 

accordance with the latest AWWA C-509 and cast iron shall conform to the latest ASTM A-126 
standards.  Gate valves furnished under these specifications shall be of the solid wedge, resilient seat 
type with cast iron/ductile iron body and bronze stem designed for 250 pounds per square inch working 
pressure.  All gate valves shall be tested hydrostatically to 400 pounds per square inch.  Gate valves 
shall meet the latest AWWA standard specifications (C-509). 

 
G. The seat shall be made of Styrene Butadiene rubber and provide a positive water tight seal.  The seat 

shall be permanently bonded or mechanically attached to the wedge with stainless steel screws.  If 
bonded, ASTM P-429 requirements shall be followed.  Non-rising stem gate valves shall be equipped 
with “O” ring type packing gland consisting of at least two (2) “O” rings.  The thrust collar shall work in 
an “O” ring seal lubricant reservoir or against bearings or washers, above and below constructed of 
Delrin or approved equal material.  Gate valve stems, shall be fabricated from solid bronze rod having a 
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tensile strength of not less than 60,000 pounds per square inch, and a minimum yield strength of 30,000 
pounds per square inch. 

 
H. Cast iron body shall be of iron with an even grain and shall possess a tensile strength of not less than 

32,000 pounds per square inch.  All bronze castings, except the stem, shall have a tensile strength of not 
less than 30,000 pounds per square inch.  The entire internal valve body surfaces shall be coated with a 
factory applied two (2) component epoxy system or approved equal.  The seating surface shall be 
machined or otherwise constructed to provide a smooth, even surface for the resilient seat.  All valves 
shall open left (counter clockwise) and have a two (2) inch square wrench nut unless specified 
otherwise. 

 
W3.09  TAPPING SLEEVES AND TAPPING VALVES 
 

A. Tapping sleeves shall be of cast iron epoxy coated, designated for working pressure not less than 200 
psi.  Armored end gaskets shall be provided for the full area of the sleeve flanges.  Sleeves shall be as 
manufactured by A.P. Smith Division of U.S. Pipe, Mueller, Clow, or equal.  Nuts and bolts shall be 
Type 304 stainless steel. 
 

B. Size-on-Size tapping sleeve shall be ductile iron or cast iron. 
 

C. Tapping valves shall conform to the requirements specified above for gate valves except that one (1) end 
shall be flanged and one (1) mechanical.  Tapping valves shall be provided with an oversized opening to 
permit the use of full size cutters.  Tapping valves shall be Ford B81-777 or equal. 

 
W3.10  CHECK VALVES 
 

A. Controlled Closing Swing Check Valves (lever & weight) 
 

1. Check valves shall be of the controlled closing swing type. The controlled closing swing check 
valves shall be guaranteed to operate under severe conditions as check valves.  The valve shall be 
designed to open smoothly, provide full pipe line flow, permit minimum head loss and close at a 
controlled rate of speed for the final predetermined portion of its stroke.  All bolts and nuts used in 
the assembly shall be steel, commercial. 

 
2. The valve body shall be Cast Iron ASTM A126-B/ductile iron ASTM A536.  The disc arm and 

chamber level shall be of heavy steel construction and keyed to the hinge shaft.  The hinge shaft 
shall be of 18-8 stainless steel and of adequate diameter to withstand a complete hydraulic 
unbalance pressure of 125 psi on the valve disc.  A single cushioning device mounted on the 
external side of the valve shall control the valve closure by way of the interchange of oil to and 
from an oil reservoir. The use of air or gas pressurized oil reservoir shall not be permitted. The oil 
plunger assembly shall be rigidly attached to the valve body by shoulder bolts or dowel pins to 
prevent fretting. 

 
3. The Manufacturer, if required by the Engineer or the City, shall submit design calculations of 

principle component stresses to substantiate the integrity of the valve for the working pressure 
involved. 

 
4. The valve when closed shall be tight seating by way of a resilient replaceable seat against a bronze 

seat ring in the body. 
 

5. Valves shall be as manufactured by GA Industries or Series 6000 as manufactured by APCO.  The 
City reserves the right to inspect all valves before shipment is made. Any failure of valves to 
operate satisfactorily during the first year of installation due to faulty workmanship or defective 
material shall be replaced and made good by the Manufacturer. Under these specifications, any 
valve stuffing box that leaks for any reason or because of excessive wear or deterioration of 
packing, shall be reason for classification as defective material. 
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B. Slanted / Tilted Check Valves 
 

1. Slanted or tilted check valves shall be furnished and installed where shown on the Plans.   
 

2. The body of the valve shall be ductile iron or cast iron with access ports to the disc.  The disc shall 
be cast iron.  The seat and disc rings shall be bronze.  Pivot pins and bushings shall be bronze or 
stainless steel.  The valve shall include a localized indicator of the position of the valve. 

 
3. The valves shall include a top mounted oil dash pot to prevent slamming of the disc.  The dash pot 

shall control the last 10% of closure of the disc.  The speed of closure within this 10% shall be 
adjustable. 

 
4. Valves shall be APCO Slanting Disc, Valmatic or Golden Anderson Tilted Disc or approved equal. 

 
W3.11  FLANGES 
 

A. Flanges shall be cast solid and faced accurately at right angles to the axis of the casting. Dimensions and 
drilling of flanges shall be in accordance with the American Standard Association for a working pressure of 
125 pounds per square inch. Special drilling shall be provided where necessary. 

 
W3.12  FIRE HYDRANTS 
 

A. Fire hydrants shall be dry-barrel type conforming to the requirements of the latest revision of AWWA 
C502. Hydrants shall be designed such that the hydrant valve closes with line pressure preventing loss of 
water and consequent flooding in the event of traffic damage. 
 

B. Hydrants shall have six (6)-inch mechanical joint inlet connections, two 2½-inch hose connections and 
one 51/4-inch pumper connection.  Threads for the hose and pumper connections shall be in accordance 
with National Standard Thread.  Hydrants shall be according to Manufacturer's standard pattern. 
Hydrants shall be equipped with "O" ring packing.  Each nozzle cap shall be provided with a Buna-N 
rubber washer. 
 

C. Hydrants shall be so arranged that the direction of outlets may be turned 90 degrees without interference 
with the drip mechanism or obstructing the discharge from any outlet.  The body of the hydrant shall be 
equipped with a breakable flange, or breakable cast iron flange bolts, just above the grade line. 
 

D. A bronze or rustproof steel nut and check nut shall be provided to hold the main hydrant valve on its 
stem. 
 

E. Hydrant valve opening shall have an area at least equal to that area of a 5¼-inch minimum diameter 
circle and be obstructed only by the valve rod.  Each hydrant shall be able to deliver 500 gallons 
minimum through its two 2½-inch hose nozzles when opened together with a loss of not more than two 
(2) psi in the hydrant. 
 

F. Hydrants shall be designed for installation in a trench that will provide minimum cover as noted on 
Plans and for the flange to be 3 1/2-inches above ground surface.  Hydrant extensions shall be as 
manufactured by the company furnishing the hydrants and of a style appropriate for the hydrants as 
furnished. 

 
G. Hydrants shall be provided with an automatic and positively operating, non-corrodible drain or drip valve so 

as to drain the hydrant completely when the main valve is shut. A drain valve operating by springs or gravity 
is not acceptable. 

 
H. Operating stems whose threads are located in the barrel or waterway shall be of manganese bronze, everdur, 

or other high-quality non-corrodible metal, and all working parts in the waterway shall be bronze to bronze. 
 

I. Hydrants shall open by turning operating nut to left (counter-clockwise) and shall be marked with a 
raised arrow and the word "open" to indicate the direction to turn stem to open hydrant. 
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J. Hydrants shall be furnished with caps, double galvanized steel hose cap chain, galvanized steel pumper 

hose cap chain, a galvanized steel chain holder and any other hooks and/or appurtenances required for 
proper use. 

 
K. Hydrant operating nut shall be AWWA Standard pentagonal type measuring 1½-inch point to flat. 

 
L. Hydrants shall be hydrostatically tested as specified in AWWA C502. 

 
M. Hydrants shall be of the following: 

 
 1. Meuller Company – FH85 

 

 3. American Flow Contril – B84B 
 

2. CLOW Corporation – F2545 
 

N. All iron work to be set below ground, after being thoroughly cleaned, shall be painted with two (2) coats 
of asphalt varnish specified in AWWA C502.  Iron work to be left above ground shall be factory primed 
and painted silver using a high grade enamel paint of quality and color to correspond to the present 
standard of the City. 

 
O. Fire hydrants shall be installed on the same side of the street or roadway as the water main and shall be 

installed plumb and true. 
 
P. Heel and thrust blocks shall be placed in undisturbed soil as shown in the details of the Plans. 
 
Q. Double blue reflector “HYE – LITES” brand as manufactured by pavement markers ink shall be 

installed at the centerline of the street or roadway perpendicular to the hydrant. 
 
W3.13  CORPORATION STOPS 
 

A. Corporation stops shall be brass, not less than 1-inch in diameter and shall be installed where shown, 
specified or required. 
 

B. Provide corporation stops as manufactured by the following: 
 

1. Ford Company 
2. Mueller 
3. A.Y. McDonald Mfg. Co. 

 
W3.14  COMBINATION AIR-VACUUM RELIEF VALVES 
 

A. The air-vacuum release valves shall be installed as shown on the Plans.  The valve body shall be of cast 
iron ASTM A126-B; the floats, float guide, and stem shall be of Type 316 stainless steel.  The resilient 
seat shall be of Buna N.  The valve shall be suitable for 150 psig working pressure.  Valve shall have 
standard NPT inlets and outlet ports with diameters as indicated on the Plans.  Valve shall be Model 
200A Series by APCO Valve and Primer Corporation, Schaumburg, IL, or approved equal. 

 
W3.15  SURFACE PREPARATION AND SHOP COATINGS 
 

A. The interior ferrous metal surfaces, except finished or bearing surfaces, shall be blast cleaned in 
accordance with SSPC SP-6 and painted with two (2) coats of an approved two (2) component coal tar 
epoxy coating specifically formulated for potable water use.  The coating used must appear on the 
current edition of the United States Environmental Protection Agency's list entitled "Accepted 
Categories and Subcategories of Coatings, Liners and Paints for Potable Water Usage." 
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B. Exterior ferrous metal surfaces of all buried valves and hydrants shall be blast cleaned in accordance 
with SSPC SP-6 and given two (2) shop coats of a heavy coat tar enamel or an approved two (2) 
component coat tar epoxy paint. 

 
W3.16  INSPECTION AND PREPARATION 
 

A. During installation of all valves and appurtenances, the Contractor shall verify that all items are clean, 
free of defects in material and workmanship and function properly. 
 

B. All valves shall be closed and kept closed until otherwise directed by the Engineer or the City. 
 
W3.17  INSTALLATION OF BURIED VALVES AND VALVE BOXES 
 

A. Buried valves shall be cleaned and manually operated before installation. Buried valves and valve boxes 
shall be set with the stem vertically aligned in the center of the valve box. Valves shall be set on a firm 
foundation and supported by tamping pipe bedding material under the sides of the valve. The valve box 
shall be supported during backfilling and maintained in vertical alignment with the top flush with finish 
grade.  The valve box shall be set so as not to transmit traffic loads to the valve. 
 

B. Before backfilling, all exposed portions of any bolts shall be coated with two (2) coats of bituminous 
paint. 

 
W3.18  INSTALLATION OF TAPPING SLEEVES AND VALVES 
 

A. The City of Pflugerville shall be contacted and their permission granted prior to tapping a line.  The 
required procedures and time table shall be followed exactly. 
 

B. Installation shall be made under pressure and flow shall be maintained.  The diameters of the tap shall be 
a minimum of 1/4-inch less than the inside diameter of the branch line. 
 

C. The entire operation shall be conducted by workers experienced in the installation of tapping sleeves and 
valves.  The tapping machine shall be furnished by the Contractor.  
 

D. Determine the location of the line to be tapped to confirm that the proposed location will be satisfactory 
and that no interference will be encountered such as joints or fittings.  No tap or sleeve will be made 
closer than three (3) feet from a pipe joint. 
 

E. A tapping sleeve and valve with boxes shall be set squarely centered on the line to be tapped. Adequate 
support shall be provided under the sleeve and valve during the tapping operation.  Thrust blocks or 
other permanent restraint acceptable to the Engineer and the City shall be provided behind all tapping 
sleeves.  Proper tamping of supporting pipe bedding material around and under the valve and sleeve is 
mandatory for buried installations. 

 
F. After completing the tap, the valve shall be flushed to ensure that the valve seat is clean. All proper 

regulatory procedures (including disinfection) shall be followed exactly. 
 
W3.19  INSTALLATION OF FIRE HYDRANTS 
 

A. Fire hydrants shall be set at the locations as shown on the Plans and bedded on a firm foundation.  
Hydrants and connecting pipe shall have at least the same depth of cover as the distributing pipe.  A 
drainage pit as detailed on the Plans shall be filled with ¾-inch washed rock gravel and compacted. The 
hydrants shall be set upon a slab of concrete not less than four (4)-inches thick and 15-inches square. 
During backfilling, additional screened gravel shall be brought up around and six (6) inches over the 
drain port. Each hydrant shall be set in true vertical alignment and properly braced. 
 

B. 2,500 psi concrete thrust blocks shall be placed between the back of the hydrant inlet and undisturbed 
soil at the end of the trench.  Minimum bearing area shall be as shown on the Plans. Eight (8) mil. 
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Poyethlene film shall be placed around the hydrant elbow before placing concrete.  CARE SHALL BE 
TAKEN TO ENSURE THAT CONCRETE DOES NOT PLUG THE DRAIN PORTS. 

 
C. All connections from the main to the fire hydrants shall be anchoring mechanical joints designed to prevent 

movement due to thrust or pressure. 
 

D. The hydrant shall be tied to the pipe with suitable rods or clamps, and shall be coated with Koppers 300 
or approved equal at a minimum of 8 mil. thick.  Bolts shall have a zinc bolt cover per AWWA.  
Hydrant paint shall be touched up as required after installation. 
 

E. Fire hydrants shall be factory primed and painted silver using a high grade enamel. 
 
W3.20  FIELD TESTS AND ADJUSTMENTS 
 

A. Conduct a functional field test of each valve, including actuators and valve control equipment, in 
presence of Engineer or the Representative of the City to demonstrate that each part and all components 
together function correctly.  All testing equipment required shall be provided by the Contractor at his/her 
sole expense. 

 
W3.21  PAYMENT 
 

A. Gate valves, , tapping sleeves and tapping valves, fire hydrants, and air and vacuum relief valves complete 
in place as shown on the Plans and as specified, will be paid for at the unit contract price per each as provided 
in the Proposal and Bid Schedule. 

 
B. The unit price per each installation shall be the total compensation for furnishing all labor, materials, tools, 

equipment and incidentals necessary to complete the work including excavation, base blocking, disposal of 
surplus materials and backfill in conformance with the Plans and these specifications. The six (6) inch 
connection pipe, six (6) inch gate valve, test station, concrete collar, thrust block, drain pit, concrete pad, 
rods, bolts, paint, protective coatings, and fittings for fire hydrants shall not be paid for separately. 

 
C. Fire hydrants shall be furnished with the proper length of barrel to comply with these specifications. Barrel 

extensions will not be measured and paid for separately. 
 
D. No separate payment shall be made for work performed in accordance with this specification, other than 

that listed in Parts A-C of this subsection, and the cost thereof shall be included in the proper items of 
the Proposal and Bid Schedule. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION W4 – ENCASEMENT PIPE 
 
 
W4.01  SCOPE OF WORK 
 

A. This specification covers the requirements for furnishing and installing encasement pipe complete in 
place including any required spacers and end plugs as shown on the plans and specified herein. 

 
W4.02  SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer for approval, 
technical product literature including type and Manufacturer of pipe, spacers, and end plugs, and all 
other pertinent data to illustrate conformance to the specification found within. 

 
W4.03  GENERAL 
 

A. Where pipe is required to be installed under highways, streets, or other facilities, construction shall be 
made in such a manner that will not interfere with the operation of the street, highway, or other facility, 
and shall not weaken or damage any embankment or structure.  

 
B. All carrier pipe shall be laid to the required line and grade within the specified limits through the 

encasement pipe. Carrier pipe shall be handled and placed in the encasement pipe by use of proper skids, 
wedges, guide fails or other approved means. Care shall be taken that once the pipe is in place to line 
and grade, it shall not be disturbed or become displaced. 

 
W4.04  MATERIALS 
 

A. Encasement pipe shall be smooth steel 35,000 psi yield strength with thickness according to the 
following table: 

 
Carrier Size Minimum Encasement Steel 

Casing Size 
Minimum Casing Thickness 

(Inner Diameter) (Inner Diameter) (Inches) 

4" 14" 0.2500 

6" 16" 0.2500 

8" 18" 0.2500 

10" 20" 0.3125 

12"  24" 0.3175 

14"  24" 0.375 

16"  30" 0.4375 

18"  30" 0.4375 

20"  36" 0.500 

24"  42" 0.500 

27"  42" 0.500 

30"  48" 0.500 

33"  48" 0.500 

36"  54" 0.500 

39"  60" 0.500 

42"  60" 0.500 
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B. Casing spacers shall be bolt-on style with a shell made in two (2) sections of Heavy T-304 stainless 
steel.  Connecting flanges shall be ribbed for extra strength  Casing spacers shall have runners made of 
ultra high molecular weight polymer, with a minimum height of two (2) inches.  Wedges shall not be 
used between the top of the carrier pipe and the inside of the easement pipe.  Casings spacers shall have 
a minimum of one (1) inch clear distance between the runners on top of the casing spacers and the inside 
of the encasement pipe.  Prior to inserting the carrier pipe, all water shall be pumped out of the 
encasement pipe to at least a point where no more than two (2) inches of water remains.  Spacers shall 
be required within at least three (3) feet from both openings of the encasement pipe and spaced no 
greater than six (6) feet through out the encasement pipe.  Casing spacers will not be paid for directly 
but shall be considered subsidiary to the bid item of encasement pipe. .  Casing spacers shall be made by 
Cascade Waterworks MFG Company or approve equal. 

 
C. End Plugs shall be provided as required and as specified by the pipe manufacturer. 
 
D. Spiral weld encasement pipe shall not be used. 

 
W4.05  PAYMENT 
 

A. Separate payment will be made for Steel Encasement Pipe per linear foot as called for on the Plans and 
set forth in the Proposal and Bid Schedule. 

 
B. All costs incurred for furnishing and installing encasement pipe shall include all labor, materials, tools, 

equipment and incidentals necessary to perform all work or whatever nature required to complete the 
specific operation. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION WW1 – CONCRETE MANHOLES (WASTEWATER) 
 
 
WW1.01 SCOPE OF WORK  
 

A. This specification covers the requirements to install precast concrete manholes, frames and covers, and 
appurtenances as shown on the Plans and as specified herein. 

 
WW1.02 SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, shop drawings, product data, materials of construction, and details of installation shall be 
submitted in accordance with Section CIP10- SUBMITTALS.  Submittals shall include the following:  
base sections, riser sections, eccentric conical top sections, flat slab tops, grade rings with notarized 
certificate indicating compliance with ASTM C478,  pipe connection to manhole,  manhole frame and 
cover with notarized certificate indicating compliance with ASTM A48, Class 30,  method of repair for 
minor damage to precast concrete sections,  manhole lining system. 
 

B. Design Data 
 

 1. Precast concrete structures: 
 

  a. Six (6) copies of sectional plan(s) and elevations showing dimensions and reinforcing 
steel placement. 

 
  b. Six (6) copies of concrete design mix. 

 
C. Test Reports 

 
 1. Precast concrete structures: 

 
  a. Six (6) copies of concrete test cylinder reports from an approved testing laboratory 

certifying conformance with specifications. 
 

WW1.03 REFERENCE STANDARDS 
 

A. American Society for Testing and Materials (ASTM) 
 

 1. ASTM A48  - Specification for Gray Iron Castings. 
 

 2. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement. 
 

 3. ASTM C33 - Specification for Concrete Aggregates. 
  
 4. ASTM C150 - Standard Specification for Portland Cement. 
  
 5. ASTM C478 - Standard Specification for Precast Reinforced Concrete Manhole Sections. 

 
 6. ASTM D4101 - Specification for Propylene Plastic Injection and Extrusion Materials. 

 
B. American Concrete Institute (ACI) 

 
 1. ACI 318 - Building Code Requirements for Reinforced Concrete. 
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 2. ACI 350R - Concrete Sanitary Engineering Structures. 
 

C. American Association of State Highway and Transportation Officials (AASHTO) 
 

 1. Standard Specifications for Highway, Streets and Bridges. 
 

D. Occupational Safety and Health Administration (OSHA) 
 

E. Where reference is made to one of the above standards, the revision in effect at the time of bid opening 
shall apply. 

 
WW1.04 QUALITY ASSURANCE 
 

A. All material shall be new and unused. 
 

B. Materials' quality, manufacturing process and finished sections are subject to inspection and approval by 
Engineer or other City representative.  Inspection may be made at place of Manufacture, at work site 
following delivery, or both. 

 
C. Materials will be examined for compliance with ASTM specifications, these Specifications and 

approved Manufacturer's drawings.  Additional inspection criteria shall include:  appearance, 
dimensions(s), blisters, cracks and soundness. 
 

D. Materials shall be rejected for failure to meet any Specification requirement. Rejection may occur at 
place of manufacture, at work site, or following installation.  Mark for identification rejected materials 
and remove from work site immediately.  Rejected materials shall be replaced at no cost to City. 
 

E. Repair minor damage to precast concrete sections by approved method, if repair is authorized by 
Engineer or the City. 

 
WW1.05 PRODUCTS 
 

A. Reference to a Manufacturer's name and model or catalog number is for the purpose of establishing the 
standard of quality and general configuration desired. 
 

B. Like items of materials/equipment shall be the end products of one Manufacturer in order to provide 
standardization for appearance, operation, maintenance, spare parts and Manufacturer's service. 
 

C. Provide lifting lugs or holes in each precast section for proper handling. 
 
WW1.06 PRECAST CONCRETE MANHOLE SECTIONS 
 

A. Precast concrete base sections, riser sections, transition top sections, flat slab tops and grade rings shall 
conform to ASTM C478 and meet the following requirements: 

 
1. Bottom slab thickness shall be 12-inches. 

 
 2. Top section shall be flat slab with a minimum clear opening of 

32 7/8-inches diameter. 
 

 3. Base, riser and transition top sections shall have tongue and groove joints. 
 

 4. Sections shall be cured by an approved method. 
 

 5. Precast concrete sections shall be shipped after concrete has attained 3,000 psi compressive 
strength. 
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 6. Design precast concrete base, riser, transition top, flat slab top and grade ring for a minimum 
HS-20 loading plus earth load.  Calculate earth load with a unit weight of 130 pounds per cubic 
foot. 
 

 7. Mark date of manufacture, name and trademark of Manufacturer on the inside of each precast 
section. 
 

 8. Construct and install precast concrete base as shown on the Plans. 
 

 9. Provide integrally cast knock-out panels in precast concrete manhole sections at locations, and 
with sizes shown on Plans.  Knock-out panels shall have no steel reinforcing. 

 
B. Manhole diameter shall be as shown on the Plans, but not less than the diameter of the largest 

connecting pipe plus two (2) feet. 
 
C. Pipe Sections 

 
Pipe sections shall conform to current specifications for Precast Reinforced Manhole Sections, ASTM 
Designation C478, with the following additions: 
 
1. Pipe shall be machine made by a process which will provide for uniform placement of zero 

slump concrete in the form and compaction by mechanical devices which will assure a dense 
concrete in the finished product. 

 
2. Aggregates for the concrete shall consist of limestone aggregates in the proportion of at least 

75% by weight of the total aggregates. 
 
3. Minimum wall thickness for the manhole risers shall be as listed under Wall “B” in the “Class 

Tables” of ASTM C76  for Class III pipe. 
 

D. Joints 
 

1. Joints shall conform to the joint specifications in ASTM C478, C76, and ASTM C443.  All 
manhole sections, including the bottom section, shall be furnished with “O-ring” type rubber 
gasket joints. The joints shall be furnished and installed with the bell down to resist 
groundwater infiltration.  All joints shall be sealed with mortar or an approved non-shrink 
grout on the inside and the outside of the manhole.  Grade rings shall be mortared to each other 
and on the inside and outside to provide a waterproof seal. 

 
E. Manhole Steps 
 

1. Unless specifically approved by the City, manhole steps shall not be provided. 
 
WW1.07 MANHOLE FRAME AND COVER 
 

A. Manhole frames and covers shall be of good quality, strong, tough, even grained cast iron, smooth, free 
from scale, lumps, blisters, sand holes and defects of any kind which render them unfit for the service 
for which they are intended.  Manhole covers and frame seats shall be machined to a true surface.  
Castings shall be thoroughly cleaned and subject to hammer inspection.  Cast iron shall conform to 
ASTM A48, Class 30. 

 
B. Manhole covers shall have a diamond pattern, pickholes and the word SEWER as appropriate cast in 

three (3) inch letters. Manhole frame and covers shall be Neenah Foundry, Western Iron Works, Vulcan 
Foundry, or equal.  Model numbers refer to Western Iron works products: 

 
 1. Manhole Frame and cover - WRM-36. 
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WW1.08 JOINTING PRECAST MANHOLE SECTIONS 
 

A. Seal tongue and groove joints of precast manhole sections with rubber  
"O"-ring gasket.  O-ring gasket shall conform to ASTM C443. 
 

B. Completed joint shall withstand 15 psi internal water pressure without leakage or displacement of gasket 
or sealant. 

 
WW1.09 PIPE CONNECTIONS TO MANHOLE 
 

A. Connect pipe to manhole in the following ways: 
 

 1. Flexible sleeve - Integrally cast sleeve in precast manhole section or install sleeve in a formed 
or cored opening.  Fasten pipe in sleeve with stainless steel clamp(s).  Coat stainless steel 
clamp(s) with bituminous material to protect from corrosion.  Flexible sleeve shall be Lock 
Joint Flexible Manhole Sleeve; Kor-N-Seal connector; PSX Press-Seal Gasket or equal. 
 

 2. Compression gasket - Integrally cast compression gasket in precast manhole section.  Insert 
pipe into compression gasket.  Compression gasket shall be A-Lok, or equal. 

 
WW1.10 INSTALLATION 
 

A. Manhole Installation 
 

 1. Manholes shall be constructed to the dimensions shown on the Plans and as specified herein.  
Protect all work against flooding and flotation. 
 

 2. Place manhole base on a bed of screened gravel eight (8) inches in depth as shown on the 
Plans.  Set manhole base so that a maximum grade adjustment of eight (8) inches is required to 
bring the manhole frame and cover to final grade. 
 
Use precast concrete grade rings to adjust manhole frame and cover to final grade. 

 
 3. Set precast concrete barrel sections plumb with a 1/4-inch maximum out of plumb tolerance 

allowed.  Seal joints of precast barrel sections with either a rubber "O" ring set in a recess or 
preformed flexible joint sealant in sufficient quantity to fill 75 percent of the joint cavity.  Fill 
the outside and inside joint with non-shrink mortar and finished flush with the adjoining 
surfaces.  Caulk the inside of any leaking barrel section joint with non-shrink grout to the 
satisfaction of the Engineer and the City. 

 
 4. Allow joints to set for 14 hours before backfilling unless a shorter period is specifically 

approved by the Engineer or the City. 
 

 5. Plug holes in the concrete barrel sections required for handling with a non-shrinking grout or 
non-shrinking grout in combination with concrete plugs.  Finish flush on the inside. 
 

 6. Core holes in precast sections to accommodate pipes prior to setting manhole sections in place 
to prevent jarring which may loosen the mortar joints. 
 

 7. Backfill carefully and evenly around manhole sections. 
 

B. Manhole Pipe Connections 
 

 1. Construct manhole pipe connections, including pipe stubs, as specified above.  Close or seal 
pipe stubs for future connections with a gasketed watertight plug. 

 
C. Setting Manhole Frame and Cover 
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 1. Set manhole covers and frames in a full mortar bed.  Utilize precast concrete grade rings, a 

maximum of eight (8) inches thick, to assure frame and cover are set to the finished grade.  Set 
manhole frame and cover to final grade prior to placement of permanent paving. 

 
WW1.11 INTERIOR COATING 
 

A. The interior of all wastewater manholes shall be coated with a minimum 80 mils of Raven Lining 
System, Sewpercoat, ARC Concrete Coating System, or approved equivalent.    

 
1. Interior surface of each manhole shall be prepared in accordance with applicable industry 

standards and specific product specification requirements.  Sandblasting and/or hydro-
demolition with high pressure water may be used to remove existing deterioration, chemical 
salts, dust, loose concrete, and other debris.  

2. Application of bug-hole filler material with primer application prior to application of sprayed 
epoxy.  Coating shall not be sprayed over surfaces with exposed aggregate or un-filled bug-
holes. 

3. All coating terminations shall be keyed in at the top and bottom of walls, gates, thimbles, 
pipes, etc.  

4. All grease, oils and grime shall be removed by washing with an emulsifying alkaline water-
base cleaner with no bio-stimulants, manufactured or approved by the coating manufacturer.  
Follow with a thorough rinsing. 

5. Application of the coating shall be performed by a qualified work crew meeting the 
manufacturer’s standards.   

6. Application of the coating shall be in accordance with the manufacturer’s standards and shall 
be a minimum of 80 mils.  

7. A certified manufacturer’s representative shall be present to observe application of coating and 
after completion to inspect and certify that product was properly applied. 

 
WW1.12 TESTS 
 

A. Test each manhole in accordance with Section CIP12- TESTING OF PIPELINES AND MANHOLES.  
Engineer or the City’s representative shall observe each test.  
 

WW1.13 CLEANING 
 

A. Thoroughly clean all new manholes of all silt, debris and foreign matter of any kind, prior to final 
inspections. 

 
WW1.14 PAYMENT 
 

A. Payment for furnished and installed manholes shall be paid according to the unit price per each in the 
proper item of the Proposal and Bid Schedule. 

 
B. All work and materials to complete the reinforced concrete pipe including but not limited to excavation, 

bedding, backfill, connection to pipe, etc. shall be subsidiary to this item. 
 

 
END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION WW2 – POLYVINYL CHLORIDE (PVC) PIPE-WASTEWATER 
 
 
WW2.01 SCOPE OF WORK 
 

A. This specification covers the requirements to install and test polyvinyl chloride (PVC) pipe and fittings, 
including excavation, sheeting, storing, dewatering, pipe laying, jointing, testing, backfilling, and any 
other work that is required or necessary to complete the installation as shown in the Plans as specified 
herein, complete as shown on the Plans and as specified herein. 

 
WW2.02 SUBMITTALS 
 

A. Within 30 days of the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including the names of the pipe and fittings suppliers, a list of 
materials to be furnished, shop drawings on required pipes and fittings, certified test reports that the pipe 
for this Contract was manufactured and tested in accordance with the ASTM Standards specified herein, 
and all other pertinent data to illustrate conformance to the specification found within. 

 
WW2.03 QUALITY ASSURANCE 
 

A. All PVC pipe and fittings shall be from a single Manufacturer.  The Supplier shall be responsible for the 
provisions of all test requirements specified in ASTM D3034 or ASTM F789 as applicable.  In addition, 
all PVC pipe to be installed under this Contract may be inspected at the plant for compliance with these 
specifications by an independent testing laboratory provided by the City.  The Contractor shall require 
the Manufacturer's cooperation in these inspections.  The cost of plant inspection of all pipe approved 
for this Contract, plus the cost of inspection of disapproved pipe, will be borne by the Contractor. 

 
B. Inspections of the pipe may also be made by the Engineer or other representatives of the City after 

delivery.  The pipe shall be subject to rejection at any time on account of failure to meet any of the 
Specification requirements, even though sample pipes may have been accepted as satisfactory at the 
place of manufacture.  Pipe rejected after delivery shall be marked for identification and shall be 
removed from the job at once. 

 
WW2.04 POLYVINYL CHLORIDE (PVC) WASTEWATER PIPE AND FITTINGS 
 

A. Pipe and fittings shall be Type PSM, PVC SDR 26 with full diameter dimensions and shall conform to 
ASTM D3034, or Type PS-46 PVC conforming to ASTM F789, for sizes 4 through 15-inch and shall 
conform to ASTM F679 for sizes 18 through 27-inch.  Straight pipe shall be furnished in lengths of not 
more than 13-feet and wyes shall be furnished in lengths of not more than three (3) feet.  Saddle wyes 
will not be allowed. 
 

B. PVC pipe and fittings shall have bell and spigot push-on joints.  The bell shall consist of an integral wall 
section with a solid cross-section elastomeric gasket securely locked in place to prevent displacement 
during assembly.  Elastomeric gaskets shall conform to ASTM F477. 
 

C. All fittings and accessories shall have bell and/or spigot configurations compatible with the pipe. 
 
WW2.05 HANDLING AND CUTTING PIPE 
 

A. Pipe and fittings are slightly brittle.  Care shall be taken in shipping, handling and laying to avoid 
damaging the pipe and fittings.  Extra care will be necessary during cold weather construction. 
 

B. Any pipe or fitting showing a crack or which has received a blow that may have caused an incipient 
fracture, even though no such fracture can be seen, shall be marked as rejected and removed at once 
from the work. 
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C. All pipe ends shall be square after cutting. 
 

D. While stored, pipe shall be adequately supported from below at not more than three (3) foot intervals to 
prevent deformation.  Pipe shall not be stacked higher than six (6) feet.  Pipe and fittings shall be stored 
in a manner which will keep them at ambient outdoor temperatures and out of direct sunlight. 
Temporary shading as required to meet this requirement shall be provided. Simple covering of the pipe 
and fittings which allows temperature buildup when exposed to direct sunlight will not be permitted. 

 
WW2.06 JOINTING POLYVINYL CHLORIDE (PVC) WASTEWATER PIPE AND FITTINGS 
 

A. PVC wastewater pipe and fittings shall be jointed in accordance with the recommendations of the latest 
ASTM Standards and detailed instructions of the Manufacturer. 
 

B. All manhole connections shall be as shown on the Plans. 
 
WW2.07 INSTALLING POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 
 

A. No single piece of pipe shall be laid unless it is generally straight.  The centerline of the pipe shall not 
deviate from a straight line drawn between the centers of the openings at the ends of the pipe by more 
than 1/16-inch per foot of length.  If a piece of pipe fails to meet this requirement check for straightness, 
it shall be rejected and removed from the site.  Laying instructions of the Manufacturer shall be 
explicitly followed. 
 

B. Any pipe or fittings discovered to be defective after laying shall be removed and replaced with a sound 
piece. 
 

C. The Engineer or the City may examine each bell and spigot end to determine whether any preformed 
joint has been damaged prior to installation.  Any pipe having defective joint surfaces shall be rejected, 
marked as such, and immediately removed from the job site. 
 

D. All pipe shall be sound and clean before laying.  When laying is not in progress, including lunch time, 
the open ends of the pipe shall be closed by watertight plugs or other approved means.   
 

E. Pipe and fittings shall be installed in accordance with the instructions of the Manufacturer, ASTM 
D2321 and as specified herein.  As soon as the excavation is complete to normal grade of the bottom of 
the trench, bedding shall be placed, compacted and graded to provide firm, uniform and continuous 
support for the pipe.  Bell holes shall be excavated so that only the barrel of the pipe bears upon the 
bedding.  The pipe shall be laid accurately to the lines and grades indicated on the Plans.  The specified 
embedment shall be accurately shaped and trimmed to receive the pipe barrel and each pipe section, 
when in place, shall have a uniform bearing on the subgrade for the full length of the pipe barrel.  Pipe 
shall not be laid unless the subgrade is free of water and in a satisfactory condition.  Adjustments of the 
pipe to line and grade shall be made by scraping away or filling in with granular material, and not by 
wedging or blocking up the bell.  Blocking under the pipe will not be permitted.  The bedding as shown 
in the details of the Plans, shall be placed evenly on each side of the pipe to mid-diameter and hand tools 
shall be used to force the bedding under the haunches of the pipe and into the bell holes to give firm 
continuous support for the pipe.  The bedding shall then be placed to 12-inches above the top of the 
pipe.  The initial three (3) feet of backfill above the bedding backfill shall be placed in eight (8) inch 
layers and carefully compacted.  Generally, the compaction shall be done evenly on each side of the pipe 
and compaction equipment shall not be operated directly over the pipe until sufficient backfill has been 
placed to ensure that such compaction equipment will not have a damaging effect on the pipe.  
Equipment used in compacting the initial three (3) feet of backfill shall be approved by the pipe 
Manufacturer's representative prior to use. 

 
F. Joints shall not be "pulled" or "cramped". Each joint of pipe shall be completed in compliance with 

Manufacturer’s recommendations. 
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G. Before any joint is made, the pipe shall be checked to assure that a close joint with the next adjoining 
pipe has been maintained and that the inverts are matched and conform to the required grade.  The pipe 
shall not be driven down to grade by striking it. 
 

H. Precautions shall be taken to prevent flotation of the pipe in the trench. 
 

I. When moveable trench bracing such as trench boxes, moveable sheeting, shoring or plates are used to 
support the sides of the trench, care shall be taken in placing and moving the boxes or supporting 
bracing to prevent movement of the pipe, or disturbance of the pipe bedding and the backfill. Trench 
boxes, moveable sheeting, shoring or plates shall not be allowed to extend below mid-diameter of the 
pipe.  As trench boxes, moveable sheeting, shoring or plates are moved, screened material shall be 
placed to fill any voids created and the screened material and backfill shall be re-compacted to provide 
uniform side support for the pipe. 
 

J. Pipe stubs for manhole connections shall not exceed 3.25-feet in length unless directed otherwise by the 
Engineer or the City.  Install caps where required.  When connecting to an existing manhole, the opening 
for the connection of the wastewater pipe and the manhole shall be cored using an approved coring 
machine to the dimensions and size required to install the flexible “SEAL BOOT” resilient connector 
that meets the requirements of ASTM C-923.  The connection shall be watertight when complete and 
meet the requirements of Section WW1- CONCRETE MANHOLES. 

 
WW2.08 TESTING 
 

A. Testing and cleaning of pipe shall be as specified in Section CIP12- TESTING OF PIPELINES AND 
MANHOLES. 

 
WW2.09 PAYMENT 
 

A. The wastewater line, complete in place, will be measured for payment in linear feet along the centerline of 
the pipe actually installed.  Measurement shall be through all manholes and no deduction in length will be 
made for such appurtenances. Installation of the wastewater line will be paid for at the unit contract price per 
linear foot as provided in the Proposal and Bid Schedule.  

 
B. Payment of the unit contract price for the items of work performed shall be the total compensation for 

furnishing all labor, materials, tools, testing equipment and incidentals and performing all work that is 
necessary for the installation of the pipe, fittings, embedment or encasement, and all other appurtenances in 
accordance with the Plans and the provisions of these specifications. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION WW3 – CONNECTIONS TO AND WORK ON THE  
EXISTING WASTEWATER SYSTEM 

 
 
WW3.01 SCOPE OF WORK 
 

A. This specification covers the requirements to maintain flow in existing sewers, handle existing 
wastewater flow, construct and maintain all temporary connections and diversions and construct the 
permanent connections to the new system as shown on the Plans and as directed by the Engineer. 

 
WW3.02 SUBMITTALS 
 

A. None required unless specifically called for in the Plans, details, or requested by the Engineer. 
 
WW3.03 GENERAL 

 
A. The Contractor shall supply all materials, equipment and labor required for plugging existing wastewater 

lines, all work on existing manholes (including all work and materials required to reshape existing 
manhole inverts with concrete and connecting new wastewater lines to existing manholes) and all 
additional work required. 

 
B. Should damage of any kind occur to the existing wastewater line, the Contractor shall at his/her own 

expense, as part of the work under this Section, make repairs to the satisfaction of the Engineer. 
 
C. The Contractor shall notify the Engineer immediately of any discrepancies in elevations of existing 

wastewater lines and manholes between those shown on the Plans and those established during 
construction in order that the Engineer can make the necessary modifications. 

 
D. All new wastewater pipe for connection shall conform to the pipe specifications in Section WW2- 

POLYVINYL CHLORIDE (PVC) PIPE - WASTEWATER. 
 
WW3.04 HANDLING WASTEWATER FLOWS  
 

A. The Contractor shall provide all labor, equipment and materials necessary to maintain existing flows, 
including temporary diversions and all pumping of sewage that may be required to prevent backing up 
of wastewater lines and shall immediately remove all offensive matter at his/her own expense. 

 
B. The Contractor shall not be permitted to overflow, bypass, pump or by any other means convey sewage 

to any stream, or other water course. 
 
C. All procedures for maintaining flows must meet the approval of the Engineer and the Contractor shall be 

required to submit to the Engineer, for approval, a detailed written plan of all methods of flow 
maintenance 10 days in advance of flow interruption. 

 
WW3.05 PAYMENT  
 

A. No separate payment shall be made for work performed in accordance with this section of the 
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid 
Schedule. 

 
 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION WW4 – ABANDONING EXISTING MANHOLES (WASTEWATER) 
 
 
WW4.01 SCOPE OF WORK  
 

A. This specification covers the requirements to abandon existing manholes as shown on the Plans and as 
specified herein. 

 
WW4.02 SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including backfill material (source, gradation and type), select 
backfill material (source, gradation, plasticity index and type), flexible base (binding material, additives, 
source, gradation and type), equipment and all other pertinent data to illustrate conformance to the 
specification found within. 

 
WW4.03 REMOVAL OF MANHOLES SHOWN ON THE PLANS WHICH ARE NOT LOCATED IN THE STREET 
 

A. Excavate and remove manhole cone, ring, and cover. 
 
B. Plug all lines entering manhole. 
 
C. Backfill with compacted 3/8” F bedding material to a point 12” above the highest plugged line.  Backfill 

to a point 12” below natural ground surface with compacted select fill. 
 
D. Backfill remaining 12” with suitable topsoil. 
 
E. Offer manhole ring and cover to Owner for salvage.  Remove and dispose of all debris. 

 
WW4.04 REMOVAL OF MANHOLES SHOWN ON THE PLANS WHICH ARE LOCATED IN THE STREET 
 

A. Excavate and remove manhole cone, ring, and cover. 
 
B. Plug all lines entering manhole. 
 
C. Backfill with compacted 3/8” F bedding material to a point 12” above the highest plugged line.  Backfill 

to a point 12” below existing roadway surface with compacted select fill. 
 
D. Backfill remaining 12” with flexible base in accordance with SECTION SD4 – FLEXIBLE BASE. 
 
E. Offer manhole ring and cover to Owner for salvage.  Remove and dispose of all debris. 

 
WW4.05 PAYMENT 
 

A. Payment for abandoning existing manholes shall be paid according to the unit price per each in the 
proper item of the Proposal and Bid Schedule. 

 
 

 
END OF SECTION 
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TECHNICAL SPECIFICATIONS 
 

SECTION WW5 – LIFT STATION REMOVAL 
 
 
WW5.01 SCOPE OF WORK  
 

A. This specification covers the requirements for the removal of an existing lift station and convert the 
existing wet well into a manhole as shown on the Plans and as specified herein. 

 
WW5.02 SUBMITTALS 
 

A. Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for 
approval, technical product literature including the type of concrete, concrete mix design, concrete type, 
a description of curing methods used, and all other pertinent data to illustrate conformance to the 
specification found within.  All work shall be in accordance with TCEQ requirements. 

 
WW5.03 REMOVAL OF LIFT STATION (CONVERSION OF WET WELL TO MANHOLE)  
 

A. Immediately after pumps shut off after completing pumping cycle, begin process of connecting new 12-
inch wastewater line to the wet well. 

 
B.  Temporarily plug incoming wastewater lines and pump out remaining wastewater from wet well.  

During the time when the wastewater lines are plugged, the wastewater levels in each line shall be 
monitored at the nearest upstream manhole.  If the wastewater begins to accumulate to a level that could 
pose a threat of backup to residential services, the wastewater shall be pumped out of the manhole and 
hauled off by truck. 

 
C. Shut off pump station pumps and remove suction piping and any other appurtenances from wet well. 
 
D. Wash off any residue from walls and floor that will come into contact with new concrete and pump out 

any remaining wastewater. 
 
E. Pour 3,000 psi, fast cure concrete, to the proposed flow line.  The concrete shall have an initial set up 

time of no longer than 3-4 hours. 
 
F. After concrete has sufficiently set up, remove temporary plugs from incoming wastewater lines.   
 

G. Break down and remove lift station building, pumps, piping and appurtenances.  These items shall be 
offered to the Owner for salvage.  All penetrations to the wet well from lift station piping and 
appurtenances shall be plugged with 3,000 psi (minimum) grout. 

 
H. Cut existing force main 18-inches below natural ground surface and plug the line.   

 
WW5.04 REMOVAL OF LIFT STATION (ABANDONMENT PER TCEQ REQUIRMENTS)  
 

A. Remove all pumps, piping and equipment. 
 

B.  Demolish roof (if concrete wet well and cover).  Let demolished concrete fall into wet well. 
 
C. Demolish top two (2) feet of walls.  Let demolished concrete fall into wet well. 
 
D. Fill remaining void of wet well with cement-stabilized sand up to two (2) feet below ground surface. 
 
E. Fill next 1½-feet with select fill compacted to 95% standard proctor. 
 
F. Fill final 6-inches with topsoil.   
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G. Sod or hydromulch disturbed areas to establish vegetative cover. 
 
H. Submit a letter to TCEQ describing the procedures performed and confirm abandonment in conformance 

with procedures outlined above.   
 
WW5.05 PAYMENT 
 

A. Payment for work performed under this specification shall be paid according to the lump sum price 
listed in the Proposal and Bid Schedule. 

 
 

 
END OF SECTION 
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