SECTION 1010



*     FOR PROJECTS WITH SLOTTED PIPE, USE IN CONJUNCTION WITH    *
*      STORED SPECIFICATION 1006PCC      *

USE IN CONJUNCTION WITH STORED SPECIFICATION 104MAGDET     *

 (1010PIPE, 01/14/20)

SECTION 1010 	DRAINAGE PIPE: of the Standard Specifications is revised to read:

1010-1	General Requirements: 

Certificates of Compliance shall be furnished in accordance with the requirements of Subsection 106.05.

1010-2	Metal Pipe: 

1010-2.01	Corrugated Metal Pipe:

Type 1A pipe, as specified in AASHTO M 36, Section 4.1.2, may be used if the shell thickness meets or exceeds the thickness specified on the plans for Type 1 pipe. 

Metallic coated (zinc or aluminum) corrugated iron or steel culverts, underdrains, and spiral rib corrugated steel pipe shall conform to the requirements of AASHTO M 36, except as otherwise noted herein. 

Polymer precoated, metallic coated (zinc or aluminum) corrugated steel culverts and underdrains shall conform to the requirements of AASHTO M 245, except as otherwise noted herein. 

Bituminous coated corrugated metal (metallic coated steel or aluminum) culverts and underdrains shall conform to the requirements of AASHTO M 190. 

Aluminum alloy corrugated metal pipe shall conform to the requirements of AASHTO M 196. 

The types of bituminous coating and the type of precoated sheets to be used will be specified on the project plans.  In lieu of the Type A bituminous coating, the pipe shall be coated either in the field or at the plant on the outside surface only in accordance with the requirements of AASHTO M 243.  Either asphalt mastic or tar base material shall be used. 

Coupling bands shall conform to the requirements of AASHTO M 36, M 245 and M 196, except that the use of bands with projections (dimples) will be limited to connection of new pipe to existing in-place pipe.  Bands of special design that engage factory reformed ends of corrugated metal pipe may be used. 

Bolts and nuts for all types of coupling bands shall conform to the requirements of ASTM F 568. 

Coupling band connection hardware consisting of nuts, bolts, rods, bars, and rivets shall be either galvanized after fabrication by the hot-dip process in accordance with the requirements of ASTM A 153 or coated by the electroplating process in accordance with the requirements of ASTM B 633 or ASTM B 766.  Components of bolted assemblies shall be galvanized in accordance with ASTM A 153 separately before assembly.Special sections, such as elbows and prefabricated end sections shall conform to the applicable requirements of AASHTO M 36, M 190, M 196 and M 245. 

Gaskets for all water-resistant joints shall be a continuous band or strip, at least 7 inches wide and 1/2 inch thick.  Rubber for the gaskets shall conform to the requirements of ASTM D 1056 for the "2A" closed cell expanded grades.

Watertight joints shall use "O"-ring gaskets.  The “O”-ring gasket shall conform to the diameter dimensions specified in AASHTO M 36, Section 9.3, and conform to the technical requirements of AASHTO M 198.  Watertight joints may be used when water-resistant joints are specified. 

1010-2.02	Spiral Rib Metal Pipe: 

Spiral rib metal pipe shall conform to the requirements specified under Subsection 1010-2.01 for corrugated metal pipe, except as modified herein: 

(A) Fabrication:

Ribbed steel pipe shall be fabricated with a continuous helical lock seam in accordance with AASHTO M 36, Type 1R or corrugation in accordance with AASHTO M 196, Type 1R. Aluminum rib pipe shall be manufactured in accordance with AASHTO M 196, Type 1R. 

Each pipe end shall be fabricated with a minimum of two annular rerolled corrugations for the purposes of joining pipes together with band couplers.

(B) Coatings:

The types of coatings and the type of precoated sheets to be used shall be as specified on the project plans.

(C) Coupling Bands: 

Coupling bands for spiral ribbed steel pipe shall be rerolled bands manufactured from 0.064 inch thick metallic-coated steel conforming to the requirements specified under Subsection 1010-2.01 and shall be two-piece for pipe greater than 48 inches in diameter.

Coupling bands shall be a minimum of 10-1/2 inches wide, formed with two corrugations that are spaced to provide nesting in the second corrugation of each pipe end and shall be drawn together by a minimum of two 1/2 inch diameter galvanized bolts through the uses of a bar and strap suitably welded to the band.  Bands may be drawn together by other means, such as angles, as approved by the Engineer.
(D) Fittings:

Fittings for ribbed steel pipe shall conform to the requirements for corrugated steel pipe fittings specified in Subsection 1010-2.01, except the material shall be ribbed steel.

(E) Miscellaneous:

All spiral rib manhole risers 24 inches in diameter or greater shall be reinforced with a rolled 3 inch by 3 inch by 1/4 inch angle or as approved by the Engineer.

Pipe thickness for spiral rib pipe shall be specified in the pipe summary, but shall not be less than that listed in the following tables:

	SPIRAL RIB METALLIC COATED STEEL PIPE

	Pipe Diameter,
Inches
	Minimum Thickness,
gage
	Corrugation Rib Size,
Inches

	18 - 60
	16
	3/4 by 3/4 by 7-1/2, or
3/4 by 1 by 11-1/2

	66 - 78
	14
	3/4 by 3/4 by 7-1/2, or
3/4 by 1 by 11-1/2

	84 - 102
	12
	3/4 by 3/4 by 7-1/2, or
3/4 by 1 by 11-1/2



	SPIRAL RIB ALUMINUM PIPE

	Pipe Diameter,
Inches
	Minimum Thickness,
Gage
	Corrugation Rib Size,
Inches

	18 - 42
	16
	3/4 by 3/4 by 7-1/2, or
3/4 by 1 by 11-1/2

	48 - 54
	14
	3/4 by 3/4 by 7-1/2, or
3/4 by 1 by 11-1/2

	60 - 72
	12
	3/4 by 3/4 by 7-1/2, or
3/4 by 1 by 11-1/2

	78 - 84
	10
	3/4 by 3/4 by 7-1/2, or
3/4 by 1 by 11-1/2



1010-2.03	Concrete-Lined Corrugated Metal Pipe:

(A) Corrugated Metal Pipe:

Corrugated metal pipe, coupling bands and fittings for concrete-lined pipe shall conform to the requirements of AASHTO M 36 for the specified sectional dimensions and metallic coatings.  Aluminized coating shall conform to AASHTO M 274. 

Pipe shall be full circle and shall be fabricated with helical corrugations.

Pipe thickness shall be as specified in the pipe summary, but shall not be less than that listed in the following table:

	PIPE THICKNESS

	Pipe Diameter,
Inches
	Minimum Thickness,
Inches (Gage)
	Corrugation Rib Size,
Inches

	12 - 48
	0.064 (16)
	
	2-2/3 
	by
	1/2

	54 - 72
	0.064 (16)
	
	2-2/3
	      by
	1/2

	
	
	
	3
	by
	1

	
	
	
	5
	by
	1

	78 - 84
	0.079 (14)
	
	2-2/3
	by
	1/2

	
	
	
	3
	by
	1

	
	
	
	5
	by
	1

	90 - 102
	0.109 (12)
	
	2-2/3
	by
	1/2

	
	
	
	3
	by
	1

	
	
	
	5
	by
	1

	108 - 120
	0.138 (10)
	
	3
	by
	1

	
	
	
	5
	by
	1



Each pipe end shall be fabricated with a minimum of two annular rerolled corrugations for purposes of joining pipes together with band couplers.

Pipe shall be joined with rerolled bands made from the same material as the pipe.  The bands shall be a minimum of 16 gage (0.064 inches) thick.  Bands shall be two-piece for pipe greater than 48 inches in diameter.

Coupling bands shall be a minimum of 10-1/2 inches wide, formed with two corrugations that are spaced to provide nesting in the second corrugation of each pipe end and shall be drawn together by a minimum of two 1/2 inch diameter galvanized bolts through the use of a bar and strap suitably welded to the band.  Bands may be drawn together by other means, such as angles, as approved by the Engineer.

When watertight joints are specified, "O" ring gaskets will be required.  "O" ring gaskets shall be per ASTM C 361 Section 5.9 and shall be placed in the first corrugation of each pipe end and shall be compressed by tightening the coupling band, in accordance with the manufacturer’s installation instructions.

(B) Concrete Lining:

(1) Composition: 

Concrete for the lining shall be composed of cement, fine aggregate and water that are well mixed and of such consistency as to produce a dense, homogeneous, non-segregating lining. 

(2) Cement:

Portland cement shall be in accordance with Subsection 1006-2.01.

(3) Aggregate:

Aggregates shall conform to AASHTO M 6, except that the requirements for gradation and uniformity of gradation shall not apply.

(4) Mixture:

The aggregates shall be sized, graded, proportioned  and thoroughly mixed with such proportions of cement and water as will produce a homogeneous concrete mixture of such quality that the pipe will conform to the design requirements of this specification.  In no case, however, shall the proportions of Portland cement plus pozzolanic admixture be less than 470 pounds per cubic yard of concrete.

(5) Lining:

The lining shall have a minimum thickness of 3/8 inch above the crest of the corrugations and shall be applied by a machine traveling through a stationary pipe.  The rate of travel of the machine and the rate of concrete placement shall be mechanically regulated so as to produce a homogeneous non-segregated lining throughout.  The lining shall be applied in a two-course application and shall be mechanically troweled by the lining machine as the unit moves through the pipe.  The trowel attachment shall be such that the pressure applied to the lining will be uniform and shall produce a lining that has a uniform thickness and a consistent troweled finish.  The vertical diameter anywhere inside the pipe must be 95 percent of the nominal diameter less acceptable tolerances as stated in AASHTO M 36.  Pipe not meeting these tolerances will be rejected. 

(C) 	Experience: 

The manufacturer shall certify in writing that it has successfully manufactured and furnished corrugated steel pipe with a concrete lining per these specifications on a minimum of 15 previous projects of a storm sewer nature. 

1010-3	Slotted Pipe:

Slotted pipe shall conform to the applicable requirements of AASHTO M 36.  It shall be the grate slot or angle slot type.  Pipe shall be helically or annular corrugated. 

Grate assemblies shall be fabricated from steel conforming to the requirements of either ASTM A 36 or A 576 and shall be galvanized in accordance with the requirements of ASTM A 123.  The method of manufacture shall relieve all strain and prevent distortion of the pipe.

When a lockseam joint is used, slotted drain pipe shall be placed in a clamping device and cut the entire length prior to placement of the grate.  The grate must be continuous and full depth.  The grate shall be welded continuously to the pipe with a 3/16 inch fillet weld from end to end on both sides.

Bolts and nuts shall be steel conforming to the requirements of STM F 568 and shall be galvanized in accordance with the requirements of ASTM A 123.

The butyl rubber joint sealant material shall be an extruded strip or bead compounded from a nondrying, nontoxic, synthetic resin base with butyl rubber and inorganic extenders and be 100 percent solid material with no shrinkage.  The sealant material shall have sufficient adhesion so that the strip or bead will adhere to galvanized steel and be soft enough to allow cold flow when compressed during connection of the pipe sections.  The sealant material shall not flow or sag at temperatures up to 180 degrees F nor become brittle, crack or lose adhesion at temperatures as low as -30 degrees F and shall contain no migrating components that could leach out or produce any chemical reaction with galvanized steel.  The sealant material shall be furnished in 5/8 inch by 1 inch strips or in 1 inch diameter beads on 1 inch wide release paper and wound into rolls.

An alternative joint sealant or sealing method that will provide a watertight joint may be used if approved by the Engineer.

Grout shall consist of Portland cement, aggregate, and water.  It may also contain supplementary cementitious material.  Portland cement, aggregate, water, and supplementary cementitious material shall conform to the requirements of Section 1006.  If approved by the Engineer, chemical admixtures may be used.  Chemical admixtures shall conform to the requirements of Subsection 1006‑2.04, except no admixtures containing chlorides or nitrates shall be used.  Air‑entraining admixtures, conforming to the requirements of Subsection 1006‑2.04, will be required for grout placed at elevations of 3000 feet or above.

The grout shall meet the requirements given in the table below.

	Minimum Cementitious Material Content:
Lbs per CY
(See Note 1)
	Maximum Water/Cementitious
Material Ratio (w/cm):
Lb./Lb.
	Slump:
Inches
(See Note 2)
	Air Content:
Percent
(See Note 3)

	850
	0.60
	9  2
	0 – 8

	Note 1:  A maximum of 25 percent of the cementitious material, by weight, may 
             consist of an approved Class F fly ash, conforming to the requirements of 
             ASTM C 618.


	Note 2:  The consistency of the grout shall be as approved by the Engineer.

	Note 3:  For placement of grout at elevations of 3000 feet or above, the air 
              content shall be a minimum of 4 percent and a maximum of 8 percent.



The aggregate shall consist of fine aggregate; however, at the option of the contractor, No. 8 coarse aggregate may be used in the grout.  If No. 8 coarse aggregate is used, the volume shall be a maximum of 35 percent of the total aggregate volume.

For plant‑mixed grout, the proportioning, mixing, and placing shall be in accordance with the applicable requirements in Section 1006.

For on‑site mixing, grout that has been mixed more than one hour shall not be used.

Re‑tempering of grout will not be permitted.

1010-4	Structural Plate Pipe:

Structural plate (steel) for pipe, pipe-arches and arches and the accessories for connecting the plates shall conform to the requirements of AASHTO M 167. 

Structural plate (aluminum alloy) for pipe, pipe arches and arches and the accessories for connecting the plates shall conform to the requirements of AASHTO M 219. 

When specified on the project plans or in the Special Provisions, structural plates (steel) and structural plates (aluminum alloy) shall be bituminous coated in accordance with the requirements of AASHTO M 243.  Unless otherwise specified, the coating shall be applied to the outside only.

Concrete for footings, bottom slabs on paved inverts, and rings on struts shall conform to the requirements of Section 1006 for the strength and class specified on the project plans.

Steel bars, wire, wire fabric, anchor bolts, and structural steel shall conform to the requirements of Section 1003 or 1004, as applicable. 

1010- 5	Nestable Steel Pipe:

Nestable corrugated steel pipe shall conform to the requirements of AASHTO M 36, except that the pipe shall be fabricated in two separate semi-circular sections.  The two sections shall be firmly joined together in accordance with the requirements of Military Specification MIL-P-236.  At the option of the contractor, the longitudinal joint of the nestable pipe sections shall be either Type I, flanged, or Type II, notched, as specified in MIL-P-236. 

1010- 6	Reinforced Concrete Pipe:

Reinforced concrete pipe (circular) shall conform to the requirements of AASHTO M 242 for the D-load specified.

Reinforced concrete pipe (circular) shall conform to the requirements of AASHTO M 170 for the class of pipe specified.

Reinforced concrete pipe (elliptical) shall conform to the requirements of AASHTO M 207 for the class of pipe specified. 

Reinforced concrete pipe (arch) shall conform to the requirements of AASHTO M 206 for the class of pipe specified.

The contractor shall furnish the Engineer a copy of the pipe design when the standard AASHTO tables are exceeded. 

Precast, reinforced concrete flared end sections shall conform to the requirements of the previously cited specifications to the extent to which they apply.  The area of steel reinforcement per linear foot of the flared end section shall be at least equal to the minimum steel requirement for the reinforcement in that portion of the flared end section which abuts the pipe.

Gaskets for reinforced concrete pipe (circular) joints shall conform to the requirements of AASHTO M 198 for tongue and groove ends, or AASHTO M 315 for bell and spigot types with groove or shoulder ends. 

Mortar used to join reinforced concrete pipe shall be composed by volume of one part Portland cement, two parts fine aggregate, one-fifth part hydrated lime and sufficient water to provide a plastic mixture.  Cement and water shall conform to the requirements of Section 1006. 

Fine aggregate shall conform to the grading requirements of ASTM C 144.  Hydrated lime shall conform to the requirements of ASTM C 207, Type N.  The lime shall be considered as an addition to and not as replacement for any cement.

1010- 7	Nonreinforced Concrete Pipe:

Nonreinforced concrete pipe shall conform to the requirements of AASHTO M 86 for the class of pipe specified. 

Gaskets and mortar used to join nonreinforced concrete pipe shall conform to the requirements hereinbefore specified under Subsection 1010-6. 

1010-8		Thermoplastic Pipe 

Thermoplastic pipe includes corrugated high density polyethylene plastic pipe and corrugated polypropylene plastic pipe.

Corrugated high density polyethylene plastic pipe, fittings, couplings and ends, where specified, shall conform to the requirements of AASHTO M 252 for pipe sizes less than 12 inches in diameter and AASHTO M 294 for pipe sizes 12 to 60 inches in diameter.
Corrugated polypropylene plastic pipe and fittings for pipe sizes 12 to 60 inches in diameter shall conform to the requirements of AASHTO M 330 (Type C or S) and ASTM F 2881.
[bookmark: _GoBack]
Non-perforated pipe shall have either water resistant or watertight joints, as specified on the project plans.  Watertight joints may substitute or be used when water resistant joints are required. 

Water resistant joints shall be watertight according to the requirements of ASTM D 3212, except that the internal water pressure test shall be conducted at 2.0 pounds per square inch, during which the joint leakage shall not exceed 200 gallons per inch of diameter per mile of pipe per day. 

Watertight joints shall be watertight according to the requirements of ASTM D 3212.

Tracer wire or tape, which is to be placed in the trench with the corrugated high density polyethylene plastic pipe, or corrugated polypropylene plastic pipe as an aid in location after burial, shall conform to the requirements of Subsection 104.15(B).

1010-9		Steel Reinforced Thermoplastic Pipe: 

Steel reinforced thermoplastic pipe includes steel reinforced high density thermoplastic ribbed pipe.

Steel reinforced high density thermoplastic ribbed pipe and fittings shall conform to the requirements of ASTM F 2562.

Non-perforated pipe shall have either water resistant or watertight joints, as specified on the project plans.  Watertight joints may substitute or be used when water resistant joints are required. 

Water resistant joints shall be watertight according to the requirements of ASTM D 3212, except that the internal water pressure test shall be conducted at 2.0 pounds per square inch, during which the joint leakage shall not exceed 200 gallons per inch of diameter per mile of pipe per day. 

Watertight joints shall be watertight according to the requirements of ASTM D 3212.

1010-10		Metal Safety End Sections: 

Metal safety end sections shall conform to the applicable requirements of AASHTO M 36. 

Bolts and nuts shall be steel conforming to the requirements of ASTM A 307 and shall be galvanized in accordance with the requirements of ASTM A 153. 

Safety and longitudinal bars shall be fabricated using schedule 40 galvanized pipe.  All bars shall be galvanized after fabrication in accordance with the requirements of ASTM A 123.  Components of bolted assemblies shall be galvanized after fabrication in accordance with the requirements of ASTM A 153 separately before assembly.
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