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MS-AZ-542
Material Specification 
MS-AZ-542	Concrete Pipe

1	Scope
This specification covers the quality of non-reinforced and reinforced concrete culvert, conduit, irrigation, and drainage pipe.

2	Non-reinforced pipe
Non-reinforced concrete pipe shall conform to the requirements of ASTM Specification C14, C188, or C505 for the class of pipe specified.

Perforated non-reinforced concrete pipe shall conform to the requirements of ASTM Specification C444 for the class of pipe specified.

Concrete drain tile shall conform to the requirements of ASTM Specification C412 for the class of tile specified.

3	Reinforced pipe
Round pipe—Round reinforced concrete culvert pipe shall conform to the requirements of ASTM Specification C76, ASTM C361 or ASTM C655 for the class of pipe specified.

Arch pipe—Reinforced concrete arch culvert pipe shall conform to the requirements of ASTM Specifications C506 for the class of pipe specified.

Elliptical pipe—Reinforced concrete elliptical culvert pipe shall conform to the requirements of ASTM Specification C507 for the class of pipe specified.

Steel reinforcement—Steel reinforcement shall conform to the manufacturers specifications for the type and class of pipe specified.

4	Reinforced box sections
Reinforced concrete box sections shall be manufactured meeting the requirements of ASTM Specification C1433 and manufacturer specifications.

5	Joints
The pipe joints shall conform to the requirements of the applicable specification for the pipe. They shall be bell-and-spigot type or double-spigot-and-sleeve type and shall have a positive groove in the spigot to contain the rubber gasket. The size and shape of the groove shall be such that it prevents displacement of the gasket by either internal or external water pressure when the joint is in any position within the required range of movement capability. Joint sleeves, also referred to as collars or coupling bands, shall conform to the requirements for bell rings in the applicable pipe specification.

The joints shall be constructed to permit relative movement of the adjoining pipe sections with no reduction of watertightness. The joint length and the limiting angle defining the required capability of relative movement at each joint shall be no less than specified.

Joint length refers to the permissible axial movement in the joint. It is defined as the maximum distance through which the spigot can move, relative to the bell or sleeve, from the fully engaged to the fully extended condition of the joint when the adjoining pipe sections are in parallel, concentric alignment. The joint is considered to be fully engaged when the spigot is inserted as far as it will go into the bell or sleeve and is fully extended when it is inserted the least amount that will ensure full confinement of the gasket and complete watertightness.

Joint length specified for double-spigot joints refers to the permissible movement in each of the spigot-to-sleeve connections, not the sum of the two.

The limiting angle of the joint is defined as the maximum deflection angle between adjoining pipe sections the joint will permit before the outer surface of the spigot comes into direct contact with inside of the mating bell or sleeve. If both spigot-to-sleeve connections of a double-spigot joint permit angular movement, the limiting angle of the joint is the sum of the two deflection angles permitted by the two connections.

6	Rubber gasket joints
When rubber gasket joints are specified, the joints and gaskets shall conform to the requirements of ASTM Specification C443. The pipe joint gaskets shall be endless rubber gaskets having circular cross section. The cross-sectional diameter of the gaskets shall conform to the pipe manufacturer's recommendation for the type and size of pipe furnished.

7	Preformed expansion joint filler 
Preformed expansion joint filler shall conform to the requirements of ASTM Specification D1752, Type I, Type II, or Type III, unless bituminous type is specified. Bituminous type preformed expansion joint filler shall conform to the requirements of ASTM Specification D994 or D1751.

8	Sealing compound(s) for filling joints in concrete pipe and concrete structures
Sealing compound(s) shall be a cold-application material unless otherwise specified and may be a single component or multiple component type. The sealing compound shall conform to the requirements of one of the following specifications:
· ASTM Specification C990—Joints for concrete pipe, manholes, and precast box sections using preformed flexible joint sealants.
· ASTM Specification C877—External sealing bands for noncircular concrete sewer, storm drain, and culvert pipe.
· ASTM Specification D6690—Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements. 
· ASTM Specification C920—Elastomeric joint sealants for cold applied sealing and caulking of joints on mortar and concrete structures not subject to fuel spills. Use type S or M, grade NS for vertical joints; type S or M, grade P or NS for horizontal joints. For class 25, use M, quality materials shall be used for both vertical and horizontal joints unless otherwise specified.

The sealing compound if used with other joint material, such as fillers or gaskets, shall be compatible.

9	Marking
All pipe sections and special fittings shall be marked by the manufacturer with the manufacturer's name or trademark, the date of manufacture, the nominal size, design head, design external load, and the structure site for which it was designed and manufactured.
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