


CITY OF FORT WAYNE MASTER 		    	                                                UPDATED:9/1/2019
SECTION 33 05 34.13
CONCRETE NON-PRESSURE UTILITY PIPING
NTS:  Concrete non-pressure utility piping is to be used for storm utility piping only and is not accepted for sanitary use.
Coordinate this section with applicable requirements of Division 33 installation. Installation and jointing methods are included in the applicable piping installation section. Trenching and backfill information is in 33 00 05 Trenching and Earthwork. 
  GENERAL
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]DESCRIPTION
Scope:
Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install Concrete Non-Pressure Utility Piping.
NTS:  Edit Section 2 below, as required, if project piping schedule is to be included in project manual or on drawings.  
Extent of concrete pipe to be provided is shown on the Drawings. 
Coordination:
Review installation procedures under this and other applicable sections and coordinate installation of items before concrete pipe Work.
Contractor is required, to notify other contractors in advance of installing concrete pipe Work to provide other contractors with sufficient time for installing items included in their contracts that are to be installed with or before concrete pipe Work.
Related Sections:
NTS:  List below only sections covering products, construction, and equipment specifically identified in this section and specified in another section and directly referenced in this specification.  Do not list administrative and procedural Division 01 sections.  Insert at (--1--) the number and name of the Division 33 installation section or any other referenced sections.
Section 31 00 05, Trenching and Earthwork.
Section (--1--).
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.

NTS:  Insert at (--1--), (--2--) and (--3--) below the various concrete pipe types and diameters to be used for project.  Adjust Section “1.2” below for additional work item numbers as needed. In extreme cases consider separating the work items by diameter and depth.     
 Review paragraph “A.4” below and modify to suit the project.  
MEASUREMENT AND PAYMENT
Concrete Pipe:
Work Item Number and Title
	33 05 34.13-A (--1--) Concrete Non-Pressure Utility Piping
	33 05 34.13-B (--2--) Concrete Non-Pressure Utility Piping
	33 05 34.13-C (--3--) Concrete Non-Pressure Utility Piping
The quantity of pipe installed shall be the number of lineal feet actually installed, backfilled, and tested, as measured from outside wall of structure to outside wall of structure, as measured along the centerline of the pipe.
The payment of pipe shall be based on the unit price per linear foot as listed on the submitted Bid schedule for each pipe size successfully installed. Payment for any associated restoration shall be paid for under its respective Work item.
These Work items shall include all costs to furnish all labor, materials, tools, and equipment, both permanent and temporary, to install the concrete non-pressure pipe as shown and specified. The Work includes, but is not limited to, trench excavation, dewatering, furnishing and placement of bedding, pipe, placement of required backfill, disposing of excess excavated material, required fittings, testing of materials, compaction of bedding and backfill, temporary sheeting, shoring and bracing, restoration/replacement of all disturbed items not included under other Work items, protection of existing utilities and structures, testing and incidentals for performing all Work as specified unless otherwise outlined as a separate Work item. 
REFERENCES
NTS:  Retain applicable standards below, add/delete as required.
Standards referenced in this Section are listed below:
American Association of State Highway and Transportation Officials.
AASHTO, Policy on Geometric Design of Highways and Streets.
AASHTO M198, Standard Specifications for Joints for Concrete Pipe, Manholes and Precast Sections Using Preformed Flexible Joint Sealants.
ASTM International.
ASTM A82, Specification for Steel Wire, Plain for Concrete Reinforcement.
ASTM A185, Specification for Steel Welded Wire Reinforcement, Plain for Concrete.
ASTM A496, Specification for Steel Wire, Deformed, for Concrete Reinforcement.
ASTM A497/A497M, Specification for Steel Welded Wire Reinforcement, Deformed, for Concrete.
ASTM C33, Specification for Concrete Aggregates.
ASTM C76, Specification for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe.
ASTM C150, Standard Specification for Portland Cement.
ASTM C361, Specification for Reinforced Concrete Low‑Head Pressure Pipe.
ASTM C443, Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets.
ASTM C497, Standard Test Methods for Concrete Pipe, Manhole Sections, or Tile.
ASTM C506, Standard Specification for Reinforced Concrete Arch Culvert, Storm Drain, and Sewer Pipe
ASTM C507, Specification for Reinforced Concrete Elliptical Culvert, Storm Drain and Sewer Pipe.
ASTM C595, Standard Specification for Blended Hydraulic Cements.
ASTM C655, Standard Specification for Reinforced Concrete D-load Culvert, Storm Drain and Sewer Pipe.
ASTM C990, Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants.
ASTM C1433, Standard Specification for Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
ASTM C1619, Standard Specification for Elastomeric Seals for Joining Concrete Structures. 
QUALITY ASSURANCE
NTS:  Edit or delete Paragraph “A”, below, if project requirements do not require an experience clause.
Qualifications:
Manufacturer:
Manufacturer shall have a minimum of 5 years of experience producing concrete pipe and fittings, and shall be able to document satisfactory service in at least 5 installations.
Concrete pipe and associated fittings shall be from a source listed in the INDOT List of Certified Precast Concrete Producers, in accordance with ITM 813.
Component Supply and Compatibility:
Each type of concrete pipe and associated fittings shall be products of one manufacturer.
Concrete pipe Supplier shall review, approve, and prepare Shop Drawings and submittals for all components furnished under this Section.
Components shall be suitable for specified service conditions.
Quality of materials, process of manufacture and finished pipe shall be subject to inspection by Engineer.
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
SUBMITTALS
Action Submittals. Submit the following:
Product Data 
Concrete Non-Pressure Utility Piping - Product Data
Detailed product data on pipe, fittings, gaskets, fastening hardware where applicable, and appurtenances.  
Required Calculations (i.e. structural)
Detailed descriptions for future repair, maintenance, connections, etc.
Results from required quality control test. 
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following:
Certificates
Manufacturer's Certificates of Conformance to Referenced Standards
Submit certificate signed by manufacturer of each product certifying that products conform to applicable referenced standards.
Submit proof of manufacturer’s INDOT Precast Concrete Producer Certification.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions 
Supplier Instructions 
Submit instructions for handling, storing, and installing products.
Source Quality Control Submittals 
Manufacturer’s Source Quality Control Test
Submit manufactures’ certificates for joint testing compliance in accordance with this Section and ASTM C497. 
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
[bookmark: _Hlk6312820][bookmark: _Hlk6398011][bookmark: _Hlk6311857][bookmark: _Hlk6317263]Operation and Maintenance Data (NOT USED)
[bookmark: _Hlk6320793][bookmark: _Hlk6312478]Record Documentation (NOT USED)
[bookmark: _Hlk6312836][bookmark: _Hlk6314834][bookmark: _Hlk6319041]Training Material (NOT USED)
[bookmark: _Hlk6316855]Warranty Documentation (NOT USED)
[bookmark: _Hlk6321074]Software (NOT USED)
[bookmark: _Hlk6312846]Bonds (NOT USED)
1. [bookmark: _Hlk6311873]Maintenance Contracts (NOT USED)
2. [bookmark: _Hlk6314860]Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
[bookmark: _Hlk479594418]NTS:  Coordinate “PART 2” with pipe schedules and installation requirements.
PRODUCTS
NTS:  Concrete non-pressure utility pipe is used for conveying sanitary sewer, storm water, and drain water.
NTS:  For the ASTM C76 pipe specified in Articles “2.1 and 2.2”, of this section, the design is based on minimum ultimate load, as determined by applying a three-edge bearing (TEB) load to the pipe.  TEB strength is expressed as pound force per linear foot (lbf/lf).
The strength can also be expressed in D-load, as in the case of ANSI/ASTM C76 pipe.  The D-load is the maximum TEB test load that can be supported by a pipe before a crack occurs having a width of 0.01 inches, measured at close intervals, throughout a length of pipe of at least one foot.  D-load is expressed as pound force per linear foot per foot of inside diameter of pipe.
Selection of the pipe and appropriate TEB strength is based on earth loads, live loads (H-20, railroad, airplane), and live load bedding factors for the installed condition.   

NTS: Add requirement to joint test pipe if applicable for the Project. Large diameter storm pipe and sanitary pipe shall be joint tested.
MATERIALS, REINFORCED CONCRETE PIPE FOR SANITARY SEWERS
[bookmark: _Hlk479602859]NTS:  Pipe in this article has reinforcing and is manufactured in Classes I, II, III, IV, and V; based on a “D‑load” producing a 0.01-inch crack.  This type of pipe usually has a relatively short laying length per section. For acceptable installation depths, refer to the American Concrete Pipe Association LRFD Fill Height tables at the following link: http://www.concretepipe.org/pipe-box-resources/fill-height-tables/.  
General
Pipe and fittings shall conform to requirements of ASTM C76 or ASTM C655.  Pipe shall be free of fractures and surface roughness.  Planes of ends of pipe shall be perpendicular to longitudinal axis.  Joints shall be designed so that, when sections are laid together, they make a continuous line of pipe with smooth interior free of irregularities in flow line. Fittings shall be constructed of the same pipe material and material class as the storm sewer pipe. 
Pipe Materials:
Cement for concrete Work shall be in accordance with, ASTM C150 or ASTM C595.
Aggregates shall conform to ASTM C33.
Steel bar reinforcement shall be in accordance with ASTM A82 or ASTM A496.
Steel wire fabric reinforcement shall be in accordance with ASTM A185.
NTS: Pipe in this article has reinforcing and is manufactured in classes I, II, III, IV, and V; based on a “d load” producing a 0.01-inch crack.  when using for sanitary or combined sewers, verify with manufacturers the leakage rate that can be expected.  this type of pipe usually has a relatively short laying length per section.
Class I pipe is available in sizes 60-inch through 144-inch diameter, with a d-load of 800.  For pipe size greater than 108-inch diameter, “modified” or “special” design is required. 
Class II pipe is available in sizes 12-inch through 144-inch, diameter with a d-load of 1000.  For pipe size greater than 108-inch diameter, “modified” or “special” design is required.
Class III pipe is available in sizes 12-inch through 144-inch diameter, with a d-load of 1350. For pipe size greater than 108-inch diameter, “modified” or “special” design is required.
Class IV pipe is available in sizes 12-inch through 144-inch diameter, with a d-load of 2000.  For pipe size greater than 90-inch diameter, “modified” or “special” design is required.
Class V pipe is available in sizes 12-inch through 144-inch diameter, with a d-load of 3000.  For pipe size greater than 78-inch diameter, “modified” or “special” design is required.
“Modified” or “special” design shall be accompanied by teb load test results, or proof tests for acceptance by the owner and engineer.  Manufacturers must also detail all deviations and changes from the design requirements of  ASTM C76.
A minimum of Class III pipe should be used on all City of Fort Wayne Projects. Insert at (--1--) the desired pipe class.  
Concrete pipe shall be Class (‑‑1‑‑).  Quality of materials, process of manufacturer, and finished pipe shall be subject to inspection and approval by Engineer.
[bookmark: _Hlk479596893]NTS: Concrete pipe can be specified with different joint and gasket types depending on project conditions. Typical joints performance types are soil-tight, leak resistant, watertight, low head pressure, and pressure. For sanitary sewer applications, the joints specified in paragraph D below are watertight profile gaskets (ASTM C443). For design pressures greater than 25 feet-head, designer can consider specifying an o-ring gasket of circular cross section, which is confined in and annular space of the bell or spigot. Refer to the requirements of ASTM C361 for joint requirements. 
Joints:
Joints shall have a groove on the spigot for placement of a flexible, rubber gasket in conformance with ASTM C443.
NTS: Gasket material classes are defined by ASTM C1619. The gasket material specified in paragraph “2” is for normal site conditions, If oil resistant gaskets are needed, consider specifying Class D gaskets in accordance with ASTM C1619. Below are the intended uses of the gasket classes. 
Class A – Typically for low head pressure piping applications not exceeding 125 ft where premium gasket material properties are required. Standard in ASTM C361.
Class B – Typically for Class A and Class E applications that require oil resistant performance.
Class C – Typically for applications not exceeding 30 ft of hydrostatic head. Standard in ASTM C443. 
Class D – Typically for Class C applications that require special oil resistant performance.
Class E – Typically for gravity flow sewer pipe in applications not exceeding 30 ft of hydrostatic head. Note that this has the same material properties as Class A, only a lower tensile strength. 
Gasket shall be a continuous ring that fits snugly to form a flexible watertight seal. Gasket materials shall meet the requirements of ASTM C1619 Class A.
Fittings:
Fittings shall be constructed of Type I or Type II Portland Cement in accordance with ASTM C150. And be produced to the same standards as the pipe. 
Pipe Lifting Devices 
Lifting holes are not acceptable.  
NTS: Typically, anticorrosion additive is for sanitary or combined sewer conditions, edit based on project specific requirements.  Delete anticorrosive requirements for storm sewer conditions. If corrosion is a major concern for the project, consider adding a liner to the pipe or other methods of corrosion protection. 
Anticorrosion Additive
Precast pipe shall include a corrosion inhibitor antimicrobial additive, the following products are acceptable:
ConShield
Or approved equal
The liquid anticorrosion additive shall be an EPA registered material and the registration number shall be submitted for approval prior to use in the project.
The amount used shall be as recommended by the manufacturer of the anticorrosion additive. This amount shall be included in the total water content of the concrete mix design.
The anticorrosion shall be used by factory certified precast concrete plants.
The anticorrosion additive shall have successfully demonstrated prevention of MIC in sanitary sewers for ten or more years.
The name of the anticorrosion additive shall be plainly stenciled on the exterior of each piece.
Field repairs to the precast concrete shall be made using an anticorrosion repair kit per the anticorrosion additive supplier’s recommendation that is pre-portioned and factory packaged and requires the addition of no other components.
MATERIALS, REINFORCED CONCRETE PIPE FOR CULVERTS, STORM DRAINS, AND STORM SEWERS
NTS:  Pipe in this article has reinforcing and is manufactured in Classes I, II, III, IV, and V; based on a “D‑load” producing a 0.01-inch crack.  This type of pipe usually has a relatively short laying length per section. . For acceptable installation depths, refer to the American Concrete Pipe Association LRFD Fill Height tables at the following link: http://www.concretepipe.org/pipe-box-resources/fill-height-tables/.  
General
Pipe and fittings shall conform to requirements of ASTM C76 or ASTM C655.  Pipe shall be free of fractures and surface roughness.  Planes of ends of pipe shall be perpendicular to longitudinal axis.  Joints shall be designed so that, when sections are laid together, they make a continuous line of pipe with smooth interior free of irregularities in flow line. Fittings shall be constructed of the same pipe material and material class as the storm sewer pipe. 
Pipe Materials:
Cement for concrete Work shall be in accordance with, ASTM C150 or ASTM C595.
Aggregates shall conform to ASTM C33.
Steel bar reinforcement shall be in accordance with ASTM A82 or ASTM A496.
Steel wire fabric reinforcement shall be in accordance with ASTM A185.
NTS: Pipe in this article has reinforcing and is manufactured in classes I, II, III, IV, and V; based on a “d load” producing a 0.01-inch crack.  when using for sanitary or combined sewers, verify with manufacturers the leakage rate that can be expected.  this type of pipe usually has a relatively short laying length per section.
Class I pipe is available in sizes 60-inch through 144-inch diameter, with a d-load of 800.  For pipe size greater than 108-inch diameter, “modified” or “special” design is required. 
Class II pipe is available in sizes 12-inch through 144-inch, diameter with a d-load of 1000.  For pipe size greater than 108-inch diameter, “modified” or “special” design is required.
Class III pipe is available in sizes 12-inch through 144-inch diameter, with a d-load of 1350. For pipe size greater than 108-inch diameter, “modified” or “special” design is required.
Class IV pipe is available in sizes 12-inch through 144-inch diameter, with a d-load of 2000.  For pipe size greater than 90-inch diameter, “modified” or “special” design is required.
Class V pipe is available in sizes 12-inch through 144-inch diameter, with a d-load of 3000.  For pipe size greater than 78-inch diameter, “modified” or “special” design is required.
“Modified” or “special” design shall be accompanied by teb load test results, or proof tests for acceptance by the owner and engineer.  Manufacturers must also detail all deviations and changes from the design requirements of  ASTM C76.
A minimum of Class III pipe should be used on all City of Fort Wayne Projects. Insert at (--1--) the desired pipe class.  
Concrete pipe shall be Class (‑‑1‑‑).  Quality of materials, process of manufacturer, and finished pipe shall be subject to inspection and approval by Engineer.
NTS: Concrete pipe can be specified with different joint and gasket types depending on project conditions. Typical joints performance types are soil-tight, leak resistant, watertight, low head pressure, and pressure. For storm sewer applications, the joints specified in paragraph D below are watertight (ASTM C443). And for pipes larger than 24” the joints are soil-tight. Edit paragraph “D” below based on project specific conditions. 
Additionally, the gasket material specified in paragraph “D” is for normal site conditions, If oil resistant gaskets are needed, consider specifying Class D gaskets in accordance with ASTM C1619.  
Joints:
Joints shall have a groove on the spigot for placement of a flexible, rubber gasket in conformance with ASTM C443.
NTS: Gasket material classes are defined by ASTM C1619. The gasket material specified in paragraph “2” is for normal site conditions, If oil resistant gaskets are needed, consider specifying Class D gaskets in accordance with ASTM C1619. Below are the intended uses of the gasket classes. 
Class A – Typically for low head pressure piping applications not exceeding 125 ft where premium gasket material properties are required. Standard in ASTM C361.
Class B – Typically for Class A and Class E applications that require oil resistant performance.
Class C – Typically for applications not exceeding 30 ft of hydrostatic head. Standard in ASTM C443. 
Class D – Typically for Class C applications that require special oil resistant performance.
Class E – Typically for gravity flow sewer pipe in applications not exceeding 30 ft of hydrostatic head. Note that this has the same material properties as Class A, only a lower tensile strength. 

Gasket shall be a continuous ring that fits snugly to form a flexible soil-tight seal. Gasket materials shall meet the requirements of ASTM C1619 Class C. 
For round pipes with a diameter greater than 24 inch, Petroleum Based Mastic material may be used in lieu of rubber gaskets, and shall conform to ASTM C990
Fittings:
Fittings shall be constructed of Type I or Type II Portland Cement in accordance with ASTM C150. And be produced to the same standards as the pipe. 
MATERIALS, REINFORCED CONCRETE ELLIPTICAL PIPE FOR CULVERTS, STORM DRAINS, AND STORM SEWERS
NTS:  Pipe is classified as: horizontal elliptical pipe in five classes; HE‑A, HE‑I, HE‑II, HE‑III, HE‑IV, for, respectively, “D‑loads” of 600, 800, 1,000, 1,350, and 2,000 pounds.  Vertical elliptical pipe in five classes; VE‑II, VE‑III, VE‑IV, VE‑V, and VE‑VI for, respectively, “D‑loads” of 1,000, 1,350, 2,000, 3,000, and 4,000 pounds.  Insert at (--1--) either, “horizontal” or “vertical”, and insert at (--2--) the class of pipe.  Class HE-II for horizontal elliptical pipe and VE-III for vertical elliptical pipe is the minimum allowed on City of Fort Wayne Projects.
If needed ASTM C507 lists the equivalent round diameter for elliptical pipe. 
Reinforced concrete pipe shall conform to requirements of ASTM C507.  Pipe shall be designed for placement with its major axis (‑‑1‑‑).  The (‑‑1‑‑) elliptical pipe shall be Class (‑‑2‑‑). 
Pipe Materials:
Steel bar reinforcement shall be in accordance with, ASTM A82 or ASTM A496.
Steel wire fabric reinforcement shall be in accordance with, ASTM A185 or ASTM A497/A497M.
Cement for concrete Work shall be in accordance with, ASTM C150 or ASTM C595.
Aggregates shall conform to ASTM C33.
Joints for horizontal elliptical pipe:
Provide tongue and groove joints. 
Joints shall have a groove on the spigot for placement of a flexible, rubber gasket in conformance with ASTM C443. 
Gasket shall be a continuous ring that fits snugly to form a flexible soil-tight seal. Gasket materials shall meet the requirements of ASTM C1619 Class C. 
For elliptical pipes larger than 19 inch x 30 inch, Petroleum Based Mastic material may be used in lieu of rubber gaskets.
Joints for vertical elliptical pipe:
Provide tongue and groove joints. 
Joints shall have a groove on the spigot for placement of a flexible sealant in conformance with ASTM C990.
Gasket shall be a continuous ring that fits snugly to form a flexible soil-tight seal in conformance with ASTM C990. 
For elliptical pipes larger than 19 inch x 30 inch, Petroleum Based Mastic material may be used in lieu of rubber gaskets.
Fittings:
Fittings shall be constructed of Type I or Type II Portland Cement in accordance with ASTM C150. And be produced to the same standards as the pipe.
MATERIALS, REINFORCED CONCRETE ARCH PIPE FOR CULVERTS, STORM DRAINS, AND STORM SEWERS
NTS:  Arch pipe is classified in three classes: A-II, A-III, A-IV.  Insert at (--1--) the class of pipe required.  Pipe shall be designed to meet both the 0.01 in. Crack and ultimate strength requirements by conducting plant load bearing tests, material tests, and inspection of pipe. Class A-III pipe is the minimum allowed on City of Fort Wayne Projects.
Reinforced concrete pipe shall conform to requirements of ASTM C506.  The arch pipe shall be Class (‑‑1‑‑). 
Pipe Materials:
Steel wire reinforcement shall be in accordance with, ASTM A82 or ASTM A496.
Steel wire fabric reinforcement shall be in accordance with, ASTM A185 or ASTM A497/A497M.
Cement for concrete Work shall be in accordance with, ASTM C150 or ASTM C595.
Aggregates shall conform to ASTM C33.
Joints:
Provide tongue and groove joints.
Joints shall have a groove on the spigot for placement of a flexible, rubber gasket in conformance with ASTM C443. Gasket materials shall meet the requirements of ASTM C1619 Class C. 
Gasket shall be a continuous ring that fits snugly to form a flexible soil-tight seal. 
For arch pipes larger than 18 inch x 28 1/2 inch, Petroleum Based Mastic Material may be used in lieu of rubber gaskets.
Fittings:
Fittings shall be constructed of Type I or Type II Portland Cement in accordance with ASTM C150. And be produced to the same standards as the pipe.
MATERIALS, PRECAST REINFORCED CONCRETE BOX SECTIONS FOR CULVERTS, STORM DRAINS AND STORM SEWERS
NTS:   Precast reinforced concrete box sections are manufactured in accordance with two ASTM Standards ASTM C1577 and ASTM C1433. ASTM C1577 uses an LRFD loading calculation whereas ASTM C1433 uses multiple earth dead loads and H20 live loads. ASTM C1577 is the preferred standard for concrete box sections, edit paragraph “A” below if project requires ASTM C1433. 
Reinforced concrete box sections shall conform to requirements of ASTM C1577.  Box sections shall be type Table 1.  Ends shall be male and female so that when sections are laid together they make a continuous line with smooth interior pipe free of irregularities in flow line.  
Construction Materials:
Steel wire reinforcement shall be in accordance with, ASTM A82 or ASTM A496.
Steel wire fabric reinforcement shall be in accordance with ASTM A185 or ASTM A497/A497M.
Cement for concrete Work shall be in accordance with, ASTM C150.
Aggregates shall conform to ASTM C33.
Joints:
Provide tongue and groove joints.
Joint shall form a soil tight seal using a flexible sealant with external joint sealer system or membrane system or approved equal. 
Fittings:
Fittings shall be constructed of Type I or Type II Portland Cement in accordance with ASTM C150. And be produced to the same standards as the pipe.
MATERIALS, PRECAST REINFORCED CONCRETE THREE SIDED STRUCTURES FOR CULVERTS, STORM DRAINS AND STORM SEWERS
Reinforced concrete three sided structures shall conform to requirements of ASTM C1504.  Ends shall be male and female so that when sections are laid together they make a continuous line with smooth interior pipe free of irregularities in flow line.  
Construction Materials:
Steel wire reinforcement shall be in accordance with, ASTM A82 or ASTM A496.
Steel wire fabric reinforcement shall be in accordance with ASTM A185 or ASTM A497/A497M.
Cement for concrete Work shall be in accordance with, ASTM C150.
Aggregates shall conform to ASTM C33.
Joints:
Provide tongue and groove joints.
Joint shall form a soil tight seal using a flexible sealant with external joint sealer system or membrane system or approved equal. 
Fittings:
Fittings shall be constructed of Type I or Type II Portland Cement in accordance with ASTM C150. And be produced to the same standards as the pipe.
MARKING FOR IDENTIFICATION
All pipeline materials shall be stamped, marked, or identified with the following information:
Name or trademark of manufacturer.
Pipe class and specification designation.
Size and length dimensions.
Date and place of manufacture.
Pipe 24 inches and larger shall also be marked on pipe interior as above.
Name of Owner.
SOURCE QUALITY CONTROL
Reinforced Concrete Pipe:
Pipe shall be tested for material quality and workmanship under ASTM C497, latest edition. At the request of the Engineer, manufacturer shall supply certified test results for strength and joint acceptability.
NTS: Paragraph 2 below is intended for sanitary sewer application, where infiltration a concern. Insert at (--1--) a pipe testing duration. For a large project 1,000 is typical, adjust as required. 
Delete or edit paragraph “2” based on project specific requirements. 

Where the ASTM C361 joint is required for high ground water conditions, pipe for shipment to the job Site shall have been vacuum, air or hydrostatically tested to the equivalent of 30 feet of water column (13 psi). Conduct joint test for every (--1--)-feet of pipe manufactured, each pipe tested shall be certified to have passed the test.
EXECUTION 
INSPECTION
Inspect pipe materials for defects in material and workmanship.  Verify compatibility of pipe and fittings.
NTS: Coordinate article “3.2” below with project specific testing requirements listed within the appropriate installation Section. Insert at (--1--) below either,  33 11 00, Water Piping Installation, 33 31 00, Sanitary Sewer Piping Installation, and/or 33 41 00, Storm Utility Piping Installation.  
FIELD QUALITY CONTROL
Complete pipe-testing requirements in accordance with Section (--1--).
INSTALLATION
Buried Piping Installation 
Refer to the applicable Division 33 piping installation section.
Bedding and Backfill 
Refer to Section 31 00 05 Trenching and Earthwork. 
NTS:  Specifier to consider known construction sequencing and procedures when determining pipe design.  Heavy construction loading should be avoided for installed pipes with shallow cover.    
Contractor shall be responsible for verification of pipe loading during construction.  Pipe design is based on final installation depth and required cover.  
+ + END OF SECTION + +

v. 12.10	Concrete Non-Pressure Utility Piping – 33 05 34.13-8
[bookmark: _GoBack]v. 9.19	Concrete Non-Pressure Utility Piping –33 05 34.13-1
