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PURPOSE: Modify section 735 specification to include reinforced concrete arch pipe and 
reinforced concrete elliptical pipe for use with storm and irrigation water.  Also 
modifies section 618 to coordinate with modified section 735. 
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REINFORCED CONCRETE PIPE 
 

735.1 GENERAL: 
 

These specifications cover reinforced concrete pipe and related structures intended to be used for conveyance of 

sewage, industrial waste, and storm and irrigation water. 

 

Except as modified herein reinforced concrete pipe shall be manufactured and tested in conformance with the 

requirements of ASTM C76 for circular pipe, ASTM C506 for arch pipe, and ASTM C507 for elliptical pipe, except 

as modified herein. 

 

The size, type, and D-load of the concrete pipe to be furnished shall be as shown on the plans, or as specified under 

the item of work for the project of which the pipe is a part and shall be for pipe installed by the open-cut method of 

construction. 

 

 When specified in the special provisions, four sets of pipe line layout drawings shall be furnished to the Engineer 

prior to the manufacture of the concrete pipe. Catch basin connector pipe need not be included in the pipe line 

layout; however, pipe stubs shall be included. In lieu of including catch basin connector pipe in the pipe layout, a list 

of catch basin connector pipes shall accompany the layout. The connector pipe list shall contain the following 

information. 

 

(A) Size and D-load of pipe. 

 

(B) Station at which pipe joins main line. 

 

(C) Number of section of pipe, length of section, type of sections (straight, horizontal bevel, vertical bevel, etc.). 

 

The pipe layouts will be used by the Contracting Agency for reference only, but their use shall in no way relieve the 

Contractor of the responsibility for the correctness of the layout. 

 

(D) All pipe installed in tunnels shall be ASTM C76, Class III. Pipe stronger than that specified may be furnished at 

the Contractor's option, and at no additional cost to the Contracting Agency, provided such pipe conforms in all 

other respects to the applicable provisions of these specifications. 

 

Whatever struts or other protective methods proved necessary to furnish and install the pipe to meet the limitation of 

cracks as specified herein, shall be provided and maintained throughout pipe handling and transportation. 

 

735.2 QUALITYBELL JOINT REINFORCEMENT: 
 

Reinforced concrete pipe shall be manufactured and tested in conformance with the requirements of ASTM C76, 

except as modified herein. 

 

All reinforced concrete pipes less than 36 inch inside diameter and the same approximate equivalent size shall 

include an area of reinforcing steel in the bell not less than the area required for the circumferential reinforcement in 

the wall of the pipe. 

 

735.3 CURVES, BENDS AND CLOSURES: 
 

Horizontal and vertical long-radius curves shall be formed by bevel adapters or by beveling the straight pipe joint. 

The bevel of the pipe shall not exceed 5 degrees and the total angular deflection, for beveled pipe, shall not exceed 

10 degrees. Small angular changes may be made with straight pipe provided that the joint opening does not exceed 

3/4 inch. Short radius curves and closures shall be formed with fabricated specials; however, the angular deflection 

of any segment of the fabricated section shall not exceed 10 degrees. 

 

735.4 MATERIALS: 
 

Except when otherwise permitted by the Engineer, no materials other than water, Portland cement, Pozzolanic 

materials, mineral aggregates and steel shall be used in the manufacturing of the pipe, conforming to ASTM C76, 

with the following exceptions: 

Comment [RTH1]: This belongs in the 

installation specification (section 618) not in the pipe 
material specification.  Therefor it has been moved 

to section 618.1 and deleted from this specification. 

Comment [RTH2]: Moved to Section 618.  Since 
coordination and submittal of the pipe line layout 

drawings is the responsibility of the construction 
contractor. 

Comment [RTH3]: Section 618.3 paragraph 7 
requires all RCP installed under Permit to be Class 

III or stronger therefore the first sentence is deleted. 
Also since this is an engineering design requirement 

and not a pipe material specification it should be 

deleted from this specification. 

Comment [RTH4]: This belongs in the 
installation specification (section 618.1) not in the 

pipe material specification.  Therefor it has been 
moved to section 618.1 and deleted from this 

specification. 
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(A) Portland Cement: Portland cement shall comply with ASTM C150, Type II, and low alkali. The pipe 
manufacturer shall supply a cement mill certificate in triplicate for each load of cement delivered, showing the 
specification, type, chemical analysis, and quantity. In lieu of the above, on stockpiled pipe the manufacturer shall 
certify that the type of cement used meets  this specification. The pipe manufacturer shall also certify in writing that 
the cement content of the concrete complies with the specifications as to yield per cubic yard of concrete poured. 
 
(B) Concrete Admixtures: The pipe manufacturer shall certify in writing that no calcium chloride or admixture 
containing calcium chloride has been used in the manufacture of the pipe. Other admixtures may be used if approved 
by the Engineer. The pipe manufacturer shall certify to the brand and chemical content of such admixtures used. 
 
(C) Steel Reinforcement: The pipe manufacturer shall supply three copies of mill certificates showing heat 
numbers, chemical analysis, and physical tests on reinforcing steel. In lieu of the above, on stockpiled pipe the 
manufacturer shall certify that the type of steel used meets this specification. The number of steel wraps shall not be 
less than 5 percent below that shown on the shop drawing for any one pipe. 
 
(D)  Rubber gaskets shall be in accordance with ASTM C443. 
 

735.5 MANUFACTURER'S QUALIFICATIONS AND EQUIPMENT REQUIREMENTS: 
 
The manufacturer shall be competent to manufacture the type, size and quality of pipe; in addition, the manufacturer 
shall have satisfactory curing and storage facilities, and satisfactory financial resources. 
 
Calibration of Cement and Aggregate Scales: The pipe manufacturer shall make whatever alterations are necessary 
to his equipment to enable the Contracting Agency's Sealer or State Inspector of Weights and Measures to check, 
calibrate, and seal the aggregate and cement scales used in the pipe production. 
 
735.6 CURING OF PIPE: 
 
(A) Steam Curing: The manufacturer shall provide adequate steam plant, piping, enclosures, and other facilities for 
curing the pipe. The enclosures shall be such that the temperature is maintained continuously between 110 and 
150°F. 
 
(B) Curing of the pipe shall not commence until the concrete has attained its initial set, but in any event not sooner 
than 1 hour and no later than 8 hours after placing of the concrete. Rate of rise of temperature shall not exceed 30°F 
per hour. 
 
(C) Water Curing: The pipe shall be kept moist during daylight hours. The pipe, including the ends, shall be 
covered with burlap for the first 3 days, except that, if the pipe is kept constantly and completely wet with fog sprays 
during the daylight hours, the burlap covering may be omitted. If the manufacturer fails to proceed immediately with 
the required water curing, he shall seal the surfaces of the concrete, except joint surfaces that are to be grouted, shall 
be sealed with an approved, white pigmented sealing compound in accordance with Section 726. 
 
735.7 TESTS AND ACCEPTANCE: 
 
(A) Basis of Acceptance: The basis of acceptance for the reinforced concrete pipe shall be in accordance with 
ASTM C76, ASTM C506, or ASTM C507, as applicable, including by the method stated in the special provision 
and as amended herein. However, the purchaser may, at his option, make concrete cylinder tests for the purpose of 
determining release dates for shipment of the pipe and for his information in regard to general quality of the 
concrete. 
 
(B) Segregation of Material: The slump of the concrete mix shall not exceed 4 inches so as to preclude excessive 
segregation of the materials used and shall be proportioned so that the result shall be a homogeneous concrete 
mixture of such quality that the pipe will conform to the tests and design requirements of these specifications. 
 

(C) A pipe has failed the D-load test when the opening crack exceeds .01 inch for a distance of 1 foot when 

measured at close intervals. These measurements are taken within the 1 foot measured span only when the crack line 

is more or less parallel to the axis of the pipe, as it is obvious that where the crack deviates substantially from 

parallel, and approaches a direction normal to the axis, that the edges of the crack tend to slip past each other, 

instead of opening up under load. The intent of the test is to measure the crack opening under stress. 

Comment [RTH5]: Shop drawings for pipe 
fabrication is not required therefor this should be 

deleted. 
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(D) Porous or honeycomb concrete areas 6 inches or less in diameter may be removed and repaired. Pipe having 

defects or repairs greater than 6 inches in diameter will not be accepted. 

 

 (E) Any crack exceeding 1 foot in length that goes completely through the pipe, is not considered acceptable 

whether repaired or not, except that a single end crack that does not exceed the depth of the joint as measured from 

the end to the inside shoulder is acceptable. 

 

(F) Any crack that is .01 inch in width for one-sixteenth inch in depth or deeper, for a length of 1 foot or more and 

continues as a hairline crack down to the reinforcing steel for over 1/2 the length of the pipe is not considered 

acceptable whether repaired or not. 

 

(G) A single continuous hairline crack which does not extend to the reinforcing steel and not in excess of .01 inch in 

width for a distance of 1 foot is acceptable without repair. This type of crack, longer than 1 foot shall be repaired. 

 

(H) Repairs shall be made by filling the defect with epoxy under pressure or by chipping out a V-Section to the full 

depth of the defect and repairing with an approved patching compound. The composition of the patching compound 

shall be furnished to the Engineer for approval. 

 

(I) The words regarding acceptability and repair ability in the above paragraphs shall also apply when the crack 

occurs after loading of the pipe in the trench with backfill. Cracks wider than .01 inch shall be assumed to indicate 

overstress of the steel. In such case, the defective portion of the installation shall be replaced or repaired in a manner 

acceptable to the Engineer. After structural repairs are completed, the remaining cracks shall be filled as required 

above. All corrective measures shall be at the expense of the Contractor. 

 

(J) Blisters: All pipe joints having blisters involving less than 1/4 the interior surface area shall be repaired by 

removing all loose material and exposing all hollow area and replacing with fresh concrete properly bonded, with an 

acceptable bonding agent, and curing the repair with membrane coating. Blisters with larger areas are not considered 

to be repairable or acceptable. 

 

(K) Painting of pipe, or portion of pipe, with grout to cover defects, minor or major, will not be permitted until 

approved by the Engineer. 

 

(L) Where the modified or special design method, under the ASTM Standard C76 is elected, acceptance on the 

basis of material tests and inspection of manufactured pipe for defects and imperfections shall be as stated in the 

ASTM C76 Standard, and as amended herein. However, one joint of each size and D-load shall be selected by the 

Engineer for test purposes, and shall be tested for strength by the 3 edge bearing method, ASTM C497, with the 

results being used for confirmation of the submitted design for this D-load. If the pipe section tested fails in 

compression or shear before reaching the D-load specified, the test shall be considered a failure. Additional sections 

of the same diameter size and class shall be tested as specified above until the load requirements are met for the D-

load strength. This test procedure shall be accomplished only once per manufacture regardless of the number of 

contractors he supplies. Placing of reinforcing steel in the test section of pipe to control shear cracks will not be 

permitted. 

 

Requirements regarding defects shall be the same as stated above for standard pipe.   

 
Concrete test requirements specified under compression tests of the ASTM C76 Standard shall be amended in part to 
read as follows: “The average of any 5 consecutive strength tests of the laboratory-cured specimens shall be equal to 
or greater than the specified strength set forth in the design strength requirements Ttables III, IV, or V for the type 
and class of pipe being produced, and not more than 20 percent of the strength tests shall have values less than the 
specified strength. If more than 20 percent have values less than the specified strength, the lot represented shall be 
considered to be defective and not acceptable. In no case shall any cylinder tested fall below 80 percent of the 
specified design strength. If anyone cylinder falls below 80 percent of the specified design strength, then the entire 
production represented by that cylinder will not be accepted for purchase by the Contracting Agency unless the 
Contractor can demonstrate by coring to the satisfaction of the Engineer, that the cylinder in question is not 
representative of the entire production, or is representative of only a portion of the entire production.” 
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During the fabrication of the pipe, concrete cylinders shall be made from a representative sample of the concrete. 
Concrete cylinders and slump tests shall be made by the Engineer or under his direct supervision. A set of cylinders 
shall consist of threefive. A minimum of one set shall be made for each day's production. 
 
In vibrated and spun pipe, where the slump of the concrete approaches 0, the cylinders shall be made as follows: 
 
Fill the cylinder can in 3 equal layers. Each layer shall be vibrated and assisted by rodding or other mechanical 
contrivance simultaneously until the moisture comes to the surface. Care shall be taken that the material is not over-
vibrated which will cause segregation. When the moisture rises to the surface of the third layer, it is struck off and 
leveled. The cap is put on the cylinder and it is marked for identification. It shall then be steam cured in the same 
manner as the pipe, at the conclusion of which, the cylinders shall be brought into the laboratory for standard moist 
curing until the prescribed time for the compressive test. 
 
The cylinders shall be made according to ASTM C31 where the pipe is manufactured with concrete that has enough 
slump for the material to be hand rodded. For reinforced concrete pipe made by the centrifugal method, the 
manufacturer may substitute centrifugally cast test cylinders for standard test cylinders. Centrifugally cast cylinders 
shall be made in accordance with AWWA C302 and cured in the same manner as normal test cylinders, except that 
the net area of the hollow cylinder will be used to determine the compressive strength. 
      

735.8 DOWNGRADING OF PIPE: 
 
For the purpose of these specifications, downgrade pipe shall be defined as pipe which is to be used under loads less 
than that for which they have been designed. 
 
735.9 SANITARY SEWER PIPE: 
 
In addition to the above, sewer pipe shall meet the requirements of ASTM C76, reinforced concrete pipe having O-
ring Rubber Gasket Joints with an interior lining of plastic liner plate in accordance with Section 741. 
 
(A) Pipe Design: The wall thickness and the amount of circumferential reinforcement shall not be less than that 
required for the D-load indicated on the plans and required by the specifications. The calculations for wall thickness 
and amount of steel area per foot of pipe, having concrete lining, shall be for a pipe 2 inches larger in internal 
diameter than that specified on the plans. The additional concrete lining shall not be considered in the calculation for 
the area of steel required, nor in any of the load calculations. 
 
D-load class of pipe and the date poured shall be plainly marked inside each pipe section. Specific approval must be 
obtained, prior to submitting a bid; to decrease the cover over the reinforcing steel at the joint should the steel 
interfere with the rubber gasket in the groove at the spigot end. 
 
(B) Pipe Construction: Tamped or packer head pipe will not be allowed. Pipe having concrete lining shall have the 
internal diameters indicated on the plans, measured to the inside of the additional 1 inch of covering. The various 
sizes of pipe shall be centrifugally spun. Pipe having plastic liner plate shall be vibrocast to 1/2 inch tolerance to 
match the unlined pipe of the D-load indicated on the plans. 
 
(C) Test and Acceptance: In addition to the statements above, any crack that goes completely through the pipe, 
regardless of length of crack is not considered acceptable whether repaired or not, except that a single end crack that 
does not exceed the depth of the joint as measured from the end to the inside shoulder is acceptable. 
 

735.10 ACCEPTANCE MARK: 
 

The Engineer may, at the place of manufacturer, indicate his acceptance of the pipe for delivery to the job by 

marking the pipe with the Contracting Agency's mark. Such acceptance, however, shall not be considered a final 

acceptance. 

 

If the pipe is subsequently rejected, the mark placed thereon by the Engineer shall be defaced. 

 

- End of Section - 

Comment [RTH6]: A minimum of five cylinders 
is required by each of the ASTM standards. 

Comment [RTH7]: This section serves no 
purpose therefor I suggest that it be deleted. 
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REINFORCED CONCRETE PIPE 
 

735.1 GENERAL: 
 

These specifications cover reinforced concrete pipe and related structures intended to be used for conveyance of 

sewage, industrial waste, and storm and irrigation water. 

 

Except as modified herein reinforced concrete pipe shall be manufactured and tested in conformance with the 

requirements of ASTM C76 for circular pipe, ASTM C506 for arch pipe, and ASTM C507 for elliptical pipe. 

 

 Whatever struts or other protective methods proved necessary to furnish and install the pipe to meet the limitation 

of cracks as specified herein, shall be provided and maintained throughout pipe handling and transportation. 

 

735.2 BELL JOINT REINFORCEMENT: 
 

All reinforced concrete pipes less than 36 inch inside diameter and the same approximate equivalent size shall 

include an area of reinforcing steel in the bell not less than the area required for the circumferential reinforcement in 

the wall of the pipe. 

 

735.3 CURVES, BENDS AND CLOSURES: 
 

Horizontal and vertical long-radius curves shall be formed by bevel adapters or by beveling the straight pipe joint. 

The bevel of the pipe shall not exceed 5 degrees and the total angular deflection, for beveled pipe, shall not exceed 

10 degrees. Small angular changes may be made with straight pipe provided that the joint opening does not exceed 

3/4 inch. Short radius curves and closures shall be formed with fabricated specials; however, the angular deflection 

of any segment of the fabricated section shall not exceed 10 degrees. 

 

735.4 MATERIALS: 
 

Except when otherwise permitted by the Engineer, no materials other than water, Portland cement, Pozzolanic 

materials, mineral aggregates and steel shall be used in the manufacturing of the pipe with the following exceptions: 

 
(A) Portland Cement: Portland cement shall comply with ASTM C150, Type II, and low alkali. The pipe 
manufacturer shall supply a cement mill certificate in triplicate for each load of cement delivered, showing the 
specification, type, chemical analysis, and quantity. In lieu of the above, on stockpiled pipe the manufacturer shall 
certify that the type of cement used meets this specification. The pipe manufacturer shall also certify in writing that 
the cement content of the concrete complies with the specifications as to yield per cubic yard of concrete poured. 
 
(B) Concrete Admixtures: The pipe manufacturer shall certify in writing that no calcium chloride or admixture 
containing calcium chloride has been used in the manufacture of the pipe. Other admixtures may be used if approved 
by the Engineer. The pipe manufacturer shall certify to the brand and chemical content of such admixtures used. 
 
(C) Steel Reinforcement: The pipe manufacturer shall supply three copies of mill certificates showing heat 
numbers, chemical analysis, and physical tests on reinforcing steel. In lieu of the above, on stockpiled pipe the 
manufacturer shall certify that the type of steel used meets this specification. 
 
(D)  Rubber gaskets shall be in accordance with ASTM C443. 
 

735.5 MANUFACTURER'S QUALIFICATIONS AND EQUIPMENT REQUIREMENTS: 
 
The manufacturer shall be competent to manufacture the type, size and quality of pipe; in addition, the manufacturer 
shall have satisfactory curing and storage facilities, and satisfactory financial resources. 
 
Calibration of Cement and Aggregate Scales: The pipe manufacturer shall make whatever alterations are necessary 
to his equipment to enable the Contracting Agency's Sealer or State Inspector of Weights and Measures to check, 
calibrate, and seal the aggregate and cement scales used in the pipe production. 
 
735.6 CURING OF PIPE: 
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(A) Steam Curing: The manufacturer shall provide adequate steam plant, piping, enclosures, and other facilities for 
curing the pipe. The enclosures shall be such that the temperature is maintained continuously between 110 and 
150°F. 
 
(B) Curing of the pipe shall not commence until the concrete has attained its initial set, but in any event not sooner 
than 1 hour and no later than 8 hours after placing of the concrete. Rate of rise of temperature shall not exceed 30°F 
per hour. 
 
(C) Water Curing: The pipe shall be kept moist during daylight hours. The pipe, including the ends, shall be 
covered with burlap for the first 3 days, except that, if the pipe is kept constantly and completely wet with fog sprays 
during the daylight hours, the burlap covering may be omitted. If the manufacturer fails to proceed immediately with 
the required water curing, the surfaces of the concrete except joint surfaces that are to be grouted shall be sealed 
with an approved white pigmented sealing compound in accordance with Section 726. 
 

735.7 TESTS AND ACCEPTANCE: 
 
(A) Basis of Acceptance: The basis of acceptance for the reinforced concrete pipe shall be in accordance with 
ASTM C76, ASTM C506, or ASTM C507, as applicable, including the method stated in the special provision and as 
amended herein. However, the purchaser may, at his option, make concrete cylinder tests for the purpose of 
determining release dates for shipment of the pipe and for his information in regard to general quality of the 
concrete. 
 
(B) Segregation of Material: The slump of the concrete mix shall not exceed 4 inches so as to preclude excessive 
segregation of the materials used and shall be proportioned so that the result shall be a homogeneous concrete 
mixture of such quality that the pipe will conform to the tests and design requirements of these specifications. 
 
(C) A pipe has failed the D-load test when the opening crack exceeds .01 inch for a distance of 1 foot when 

measured at close intervals. These measurements are taken within the 1 foot measured span only when the crack line 

is more or less parallel to the axis of the pipe, as it is obvious that where the crack deviates substantially from 

parallel, and approaches a direction normal to the axis, that the edges of the crack tend to slip past each other, 

instead of opening up under load. The intent of the test is to measure the crack opening under stress. 

 

(D) Porous or honeycomb concrete areas 6 inches or less in diameter may be removed and repaired. Pipe having 

defects or repairs greater than 6 inches in diameter will not be accepted. 

 

 (E) Any crack exceeding 1 foot in length that goes completely through the pipe, is not considered acceptable 

whether repaired or not, except that a single end crack that does not exceed the depth of the joint as measured from 

the end to the inside shoulder is acceptable. 

 

(F) Any crack that is .01 inch in width for one-sixteenth inch in depth or deeper, for a length of 1 foot or more and 

continues as a hairline crack down to the reinforcing steel for over 1/2 the length of the pipe is not considered 

acceptable whether repaired or not. 

 

(G) A single continuous hairline crack which does not extend to the reinforcing steel and not in excess of .01 inch in 

width for a distance of 1 foot is acceptable without repair. This type of crack, longer than 1 foot shall be repaired. 

 

(H) Repairs shall be made by filling the defect with epoxy under pressure or by chipping out a V-Section to the full 

depth of the defect and repairing with an approved patching compound. The composition of the patching compound 

shall be furnished to the Engineer for approval. 

 

(I) The words regarding acceptability and repair ability in the above paragraphs shall also apply when the crack 

occurs after loading of the pipe in the trench with backfill. Cracks wider than .01 inch shall be assumed to indicate 

overstress of the steel. In such case, the defective portion of the installation shall be replaced or repaired in a manner 

acceptable to the Engineer. After structural repairs are completed, the remaining cracks shall be filled as required 

above. All corrective measures shall be at the expense of the Contractor. 

 

(J) Blisters: All pipe joints having blisters involving less than 1/4 the interior surface area shall be repaired by 

removing all loose material and exposing all hollow area and replacing with fresh concrete properly bonded, with an 
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acceptable bonding agent, and curing the repair with membrane coating. Blisters with larger areas are not considered 

to be repairable or acceptable. 

 

(K) Painting of pipe, or portion of pipe, with grout to cover defects, minor or major, will not be permitted until 

approved by the Engineer. 

 

(L) Where the modified or special design method, under the ASTM Standard is elected, acceptance on the basis of 

material tests and inspection of manufactured pipe for defects and imperfections shall be as stated in the ASTM 

Standard, and as amended herein. However, one joint of each size and D-load shall be selected by the Engineer for 

test purposes, and shall be tested for strength by the 3 edge bearing method, ASTM C497, with the results being 

used for confirmation of the submitted design for this D-load. If the pipe section tested fails in compression or shear 

before reaching the D-load specified, the test shall be considered a failure. Additional sections of the same diameter 

size and class shall be tested as specified above until the load requirements are met for the D-load strength. This test 

procedure shall be accomplished only once per manufacture regardless of the number of contractors he supplies. 

Placing of reinforcing steel in the test section of pipe to control shear cracks will not be permitted. 

 

Requirements regarding defects shall be the same as stated above for standard pipe.   

 
Concrete test requirements specified under compression tests of the ASTM Standard shall be amended in part to 
read as follows: “The average of any 5 consecutive strength tests of the laboratory-cured specimens shall be equal to 
or greater than the specified strength set forth in the design strength requirements table for the type and class of pipe 
being produced, and not more than 20 percent of the strength tests shall have values less than the specified strength. 
If more than 20 percent have values less than the specified strength, the lot represented shall be considered to be 
defective and not acceptable. In no case shall any cylinder tested fall below 80 percent of the specified design 
strength. If anyone cylinder falls below 80 percent of the specified design strength, then the entire production 
represented by that cylinder will not be accepted for purchase by the Contracting Agency unless the Contractor can 
demonstrate by coring to the satisfaction of the Engineer, that the cylinder in question is not representative of the 
entire production, or is representative of only a portion of the entire production.” 
 
During the fabrication of the pipe, concrete cylinders shall be made from a representative sample of the concrete. 
Concrete cylinders and slump tests shall be made by the Engineer or under his direct supervision. A set of cylinders 
shall consist of five. A minimum of one set shall be made for each day's production. 
 
In vibrated and spun pipe, where the slump of the concrete approaches 0, the cylinders shall be made as follows: 
 
Fill the cylinder can in 3 equal layers. Each layer shall be vibrated and assisted by rodding or other mechanical 
contrivance simultaneously until the moisture comes to the surface. Care shall be taken that the material is not over-
vibrated which will cause segregation. When the moisture rises to the surface of the third layer, it is struck off and 
leveled. The cap is put on the cylinder and it is marked for identification. It shall then be steam cured in the same 
manner as the pipe, at the conclusion of which, the cylinders shall be brought into the laboratory for standard moist 
curing until the prescribed time for the compressive test. 
 
The cylinders shall be made according to ASTM C31 where the pipe is manufactured with concrete that has enough 
slump for the material to be hand rodded. For reinforced concrete pipe made by the centrifugal method, the 
manufacturer may substitute centrifugally cast test cylinders for standard test cylinders. Centrifugally cast cylinders 
shall be made in accordance with AWWA C302 and cured in the same manner as normal test cylinders, except that 
the net area of the hollow cylinder will be used to determine the compressive strength. 
      

735.9 SANITARY SEWER PIPE: 
 
In addition to the above, sewer pipe shall meet the requirements of ASTM C76, reinforced concrete pipe having O-
ring Rubber Gasket Joints with an interior lining of plastic liner plate in accordance with Section 741. 
 
(A) Pipe Design: The wall thickness and the amount of circumferential reinforcement shall not be less than that 
required for the D-load indicated on the plans and required by the specifications. The calculations for wall thickness 
and amount of steel area per foot of pipe, having concrete lining, shall be for a pipe 2 inches larger in internal 
diameter than that specified on the plans. The additional concrete lining shall not be considered in the calculation for 
the area of steel required, nor in any of the load calculations. 
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D-load class of pipe and the date poured shall be plainly marked inside each pipe section. Specific approval must be 
obtained, prior to submitting a bid; to decrease the cover over the reinforcing steel at the joint should the steel 
interfere with the rubber gasket in the groove at the spigot end. 
 
(B) Pipe Construction: Tamped or packer head pipe will not be allowed. Pipe having concrete lining shall have the 
internal diameters indicated on the plans, measured to the inside of the additional 1 inch of covering. The various 
sizes of pipe shall be centrifugally spun. Pipe having plastic liner plate shall be vibrocast to 1/2 inch tolerance to 
match the unlined pipe of the D-load indicated on the plans. 
 
(C) Test and Acceptance: In addition to the statements above, any crack that goes completely through the pipe, 
regardless of length of crack is not considered acceptable whether repaired or not, except that a single end crack that 
does not exceed the depth of the joint as measured from the end to the inside shoulder is acceptable. 
 

735.10 ACCEPTANCE MARK: 
 

The Engineer may, at the place of manufacturer, indicate his acceptance of the pipe for delivery to the job by 

marking the pipe with the Contracting Agency's mark. Such acceptance, however, shall not be considered a final 

acceptance. 

 

If the pipe is subsequently rejected, the mark placed thereon by the Engineer shall be defaced. 

 

- End of Section - 



SECTION 618  
 

STORM DRAIN CONSTRUCTION 
 
618.1 DESCRIPTION: 
 
The size, type, and minimum strength of storm drain pipe shall be as shown on the plans, or as specified.  Pipe stronger 
than that specified may be furnished at the Contractor's option and at no additional cost to the Contracting Agency. 
 
This section covers the installation of reinforced concrete pipe (RCP) line and high density polyethylene (HDPE) pipe line 
construction used for the conveyance of irrigation water and storm drainage in streets, easements, and alley right of ways, 
under low hydrostatic heads.  Section 620 identifies the installation requirements for cast-in-place concrete pipe (CIPP). 
 
Installation of pipe in laterals of Salt River Valley Water Users' Association or other irrigation districts shall conform to the 
specifications and permit of the respective irrigation district. 
 
Installation of pipe in State Highways shall conform to the specifications and permit of the Arizona Department of 
Transportation. 
 
When specified in the special provisions pipe line layout drawings shall be furnished to the Engineer prior to the manufacture 
of the concrete pipe. Catch basin connector pipe need not be included in the pipe line layout; however, special prefabricated 
pipe connections to the main line shall be included. In lieu of including catch basin connector pipe in the pipe layout, a list of 
catch basin connector pipes shall accompany the layout. The connector pipe list shall contain the following information. 
 
(A) Size and Class of pipe. 
 
(B) Station at which pipe joins main line. 
 
(C) Number of section of pipe, length of section, type of sections (straight, horizontal bevel, vertical bevel, etc.). 
 
The pipe layouts will be used by the Contracting Agency for reference only, but their use shall in no way relieve the 
Contractor of the responsibility for the correctness of the layout. 
 
618.2 MATERIALS: 
 
All pipe, fFor permit construction, shall be reinforced concrete pipe strength shall be equal to or higher than, ASTM C76 
Class III, A-III, HE-III, or VE-III. or HDPE pipe shall be in accordance with ASTM F894, AASHTO 252 or AASHTO 294. For 
reinforced concrete pipe, the minimum cover from the top of the pipe to the finished grade shall be 2 feet and the maximum 
cover shall be 12 feet. The minimum and maximum cover for HDPE pipe shall be as specified in the special provisions or 
the manufacturer's recommendations. 
 
All pipes installed under railroad tracks shall be reinforced concrete pipe, ASTM C76, Class V and the minimum cover over 
all pipes shall be as specified in the railroad permit and/or special provisions. Bedding shall be in accordance with standard 
details. 
 
The concrete pipe RCP and HDPE pipe, specials, joints, gaskets, and testing shall be according to Sections 620 or 735, or 
736 and 738, except as specified below or as modified by special provisions. 
 
(A) Specials: Pipe specials such as closure pieces, wyes, tees, bends, and manhole shafts shall be provided as indicated on 
the plans, and such specials shall be made equal in strength, diameter, and other physical characteristics to the standard 
straight pipe lengths by the use of extra concrete, extra reinforcing, or steel items. Drawings of specials shall be submitted to 
the Engineer for approval before their fabrication. 
 
(B) Rubber Gasket Joints: When rubber gasket pipe is used, the joint shall be sealed with a continuous ring gasket made of 
a special composition rubber of such size and cross-section as to fill the annular space provided for it. The gasket shall be 
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the sole element depended upon to make the joint watertight, and shall have smooth surfaces, free from pits, blisters, 
porosity, and other imperfections. 
 

(1)  Rubber Gaskets for RCP shall be in accordance with ASTM C443 or AASHTO M-315. 
 

(2)  Rubber Gaskets for HDPE pipe shall be in accordance with Subsection 738.2.3. 
 
(C) Water Stops: Water stops will be required when connecting HDPE pipe to concrete structures, manholes, etc.  The water 
stop shall comply with Section 738 and will be installed per manufacturer recommendations. 
 
(D) Cement Mortar Joints for RCP will be in accordance with Subsection 736.3. 
 
618.3 CONSTRUCTION METHODS: 
 
Excavation, bedding, backfilling, and compaction or consolidation of backfill and bedding of trenches shall be accomplished 
in accordance with Sections 601 and 603 for HDPE pipe, except as specified below, or as modified by special provisions. 
 
The Contractor shall over-excavate the trench and fill with select materials in accordance with standard details. 
 
Where the cover over the top of the pipe is less than 10 feet, the maximum trench width is unrestricted. The pay width, 
however, for pavement replacement shall remain in accordance with Section 336. For pipe, with 10 feet or more cover, the 
maximum trench width shall be as required by Sections 601 and 603 for HDPE pipe. 
 
The laying of the pipe shall be in finished trenches free from water or debris, and shall be commenced at the lowest point, 
with the spigot ends pointing in the direction of the flow. Each pipe shall be laid firmly and true to line and grade, in such 
manner as to form a close concentric joint with the adjoining pipe and to prevent sudden off-sets of the flowline. Any 
adjustment to line and grade shall be made by scraping away or filling in under the body of the pipe, never by wedging or 
blocking under the pipe ends. 
 
Variation from prescribed alignment and grade shall not exceed 0.10 foot and the rate of departure from or return to 
established grade or alignment shall be no more than 1 inch in 10 feet of pipe line unless otherwise approved by the 
Engineer. For closures and deflection angles greater than 10 degrees, joints shall be made by use of a bend, specially 
manufactured fitting, or by a concrete collar, per standard details. Pipe shall be of the type, class and size shown on the 
plans or in the special provisions. 
 
All pipe, for permit construction, shall be reinforced concrete pipe, ASTM C76 Class III or HDPE pipe in accordance with 
ASTM F894, AASHTO 252 or AASHTO 294. For reinforced concrete pipe, the minimum cover from the top of the pipe to the 
finished grade shall be 2 feet and the maximum cover shall be 12 feet. The minimum and maximum cover for HDPE pipe 
shall be as specified in the special provisions or the manufacturer's recommendations. 
 
All pipes installed under railroad tracks shall be reinforced concrete pipe, ASTM C76, Class V and the minimum cover over 
all pipes shall be as specified in the railroad permit and/or special provisions. Bedding shall be in accordance with standard 
details. 
 
The allowable water loss for irrigation lines shall not exceed 2 gallons per hour per 100 feet of pipe per inch of diameter of 
pipe, under a minimum test head of 1 foot above the top of the pipe at the upper end when tested in accordance with the 
procedures of Section 615. 
 
618.4 JACKING PIPE: 
 
At locations where jacking is required, the storm drain line shall be installed by jacking to the lengths indicated on the plans, 
in accordance with the following. The methods and equipment used in jacking reinforced concrete pipe conduit shall be 
optional with the Contractor, provided that the proposed method is first approved in writing by the Engineer. Such approval, 
however, shall in no way relieve the Contractor of the responsibility for damages of any nature which might occur as a result 
of the methods used. 
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Only workmen experienced in the operation of jacking concrete conduit shall be used. 
 
The driving ends of the conduit shall be properly protected and the conduit shall be driven true to alignment and grade. The 
deviation from true line and grade at any single point within the jacked portion shall be limited to 0.5 feet horizontal deviation 
from line and ±0.2 feet vertical deviation from grade. 
 
Any section of conduit which may show signs of failure shall be removed and replaced with a new section of precast conduit 
or with a cast-in-place section, which in the opinion of the Engineer is adequate to carry the loads imposed upon it. In this 
respect it shall be understood that where pipe is specified on the drawings to be jacked into place the jacked pipe shall be 
reinforced concrete of the strength specified in these specifications and the design of such pipe is based upon 
superimposed loads and not upon loads which may be placed upon the pipe as a result of jacking operation. Any increase in 
pipe strength required in order to withstand jacking loads shall be the responsibility of the Contractor. The reinforcing shall 
be circular and of either single or double cage design. 
 
Spacer blocks shall be placed in the inside circular space which will allow sufficient width for point mortaring when jacking is 
completed and to equalize pressures during jacking. Three grout holes per 8-foot section of pipe shall be made during 
manufacturing. 
 
Double rubber gaskets and band type joints shall be provided for 36 inches diameter and larger pipe. 
 
One hole shall be made on the top midway between the ends. Two additional holes, each approximately 1.5 feet from each 
end and approximately midway between the springline and top on opposite sides shall be made. 
 
Where the nature of the soil, or the structure under which the conduit is being jacked is such that, there is increased danger 
of a cave-in or damage to said structure, the method of jacking the conduit shall be as specified below. 
 
The leading section of conduit shall be equipped with a jacking head securely anchored thereto to prevent any wobble or 
alignment variation during jacking operations. The length and details of the jacking head shall be subject to the written 
approval of the Engineer. Excavation shall be carried out entirely within the jacking head and no excavation in advance 
thereof will be permitted. Every effort shall be made to avoid any loss of earth outside of the jacking head. Excavated 
material shall be removed from the conduit as excavation progresses, and no accumulation of such material within the 
conduit will be permitted. 
 
Upon completion of the jacking operations, all voids around the outside face of the conduit shall be filled by grouting through 
each of the previously constructed grout holes to the satisfaction of the Engineer. The grout shall be a mixture of one part 
cement to three parts sand and a mixture by volume. 
 
Grouting equipment and material shall be on the job before jacking operations are started in order that grouting around the 
jacked conduit may be started immediately after the jacking operation. After grouting, the holes in the conduit shall be 
repaired to the satisfaction of the Engineer. 
 
618.5 VIDEO INSPECTION OF NEW MAINLINE STORM DRAINS: 
 
The Contractor shall provide the Engineer with an annotated video inspection record (either VHS or DVD format) of the new 
mainline storm drain pipeline. The video shall clearly show all joints, seals, connecting pipes, and manholes.   This video 
shall be provided to the Engineer, and reviewed and approved by the Engineer prior to the Contractor being allowed to place 
the final pavement over the storm drain line. No separate payment will be made for this inspection; the cost of the video 
inspection shall be included in the cost of the pipe. 
 
618.6 MEASUREMENT: 
 
(A) Main Line Pipe: Shall be the number of linear feet of pipe laid as measured along the pipe axis. 
 
Unless hereinafter modified, measurement shall extend through manholes when no change in pipe size occurs. When a 
change in pipe size occurs within a manhole, unless hereinafter modified, measurement for each size will be taken to the 
centerline of the manhole. 
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(B) Connecting Pipe: Shall be the number of linear feet of pipe installed, as measured along the pipe axis from a main line 
pipe, or a manhole, or a catch basin to a catch basin, or a plugged end, and shall include the portions of the connecting pipe 
embedded in the above structures. 
 
(C) Jacked Pipe: Shall be made at the ground surface and shall be the number of linear feet of ground surface undisturbed 
by the cut and cover construction on either side of the jacked section. 
 
618.7 PAYMENT: 
 
(A) Main Line Pipe: Will be paid at the unit price bid per linear foot, to the nearest foot, for each size and type of pipe and 
shall be compensation in full for furnishing and installing the type of pipe as specified and as shown on the plans including 
removal of obstructions, excavation, bedding, backfilling, compacting, testing, joint materials, joining, collars, and field 
closures. 
 
(B) Connecting Pipe: Will be paid at the unit price bid per linear foot, to the nearest foot for each size of pipe and shall be 
compensation in full for furnishing and installing complete in place as shown on the plans and as specified, the connecting 
pipe and specials including spur connections, removal of obstructions, excavation, bedding, backfilling, compacting, joint 
materials, joining, collars, field closures, and testing. 
 
(C)  Jacked Pipe: Will be paid the same as for main line pipe. 
 

- End of Section - 
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