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irrigation water conveyance

asbestos-cement pipeline

(ft)

CODE NO. 430BB

1.
Scope

The work shall consist of excavation, backfill, and furnishing and installing asbestos-cement pipe and appurten-ances as required to construct the underground irrigation system.

2.
Installation

a. Minimum Depth of Cover
Pipe shall be installed at sufficient depth below the ground surface to insure that the pipe is protected from hazards imposed by traffic crossings, farming operations, freezing temperatures, or soil cracking. The minimum depth of cover shall be 2 ft. but in soils susceptible to deep cracking the minimum cover shall be 3 ft.
At low places on the ground surface, extra fill may be placed over the pipeline to provide the minimum depth of cover. The width of the fill shall be no less than 10 ft. and the side slopes no steeper than 6:1. If extra protection is needed at vehicle crossings, encasement pipe or other approved methods may be used.

b.
Trench Construction
The trench at any point below the top of the pipe shall be only wide enough to permit the pipe to be easily placed and joined and to allow the backfill material to be uniformly placed under the haunches and along the sides of the pipe.

The trench bottom shall be uniform so that the pipe lays on the bottom without bridging. Clods, rocks, and uneven spots that can damage the pipe or cause nonuniform support shall be removed.

If trenches are excavated in soils containing rock or other hard materials, if the soils are susceptible to appreciable swelling and shrinking on wetting and drying, or if the trench bottom is unstable, the trenches shall be over-excavated and backfilled with selected materials, as needed, to provide a suitable base. If water is in the trench, it shall be drained away, and laying of the pipe shall be postponed until a suitable base is obtained.

The trench alignment shall be such that the pipe can be laid without excessive deflections at the joints.

c.
Placement
The pipe shall be uniformly and continuously supported over its entire length on firm, stable material. Blocking or mounding shall not be used to bring the pipe to final grade.

The pipe shall be placed so that the maximum deflection in any one coupling does not exceed 5 degrees for pipe sizes 12 in. and less and 3 degrees for larger sizes. Short radius curves may be introduced into the alignment by using short sections of pipe and giving each coupling no more than the maximum allowable deflection.
d.
Joints and Connections
All joints and connections shall be designed and constructed to withstand the design maximum working pressure for the pipeline without leakage and to leave the inside of the line free of any obstruction that can reduce its capacity below design requirements.

All fittings, such as couplings, reducers, bends, tees, and crosses, shall be installed according to the recommendations of the pipe manufacturer.

Fittings made of steel or other metals susceptible to corrosion shall be adequately protected by wrapping them with plastic tape or by applying a coating having high corrosion-preventative qualities. If plastic tape is used, all surfaces shall be thoroughly cleaned and then coated with a primer compatible with the tape before wrapping them.

e.
Thrust Blocks
Thrust blocks must be formed against a solid hand-excavated trench wall that is undamaged by mechanical equipment. They shall be constructed of concrete, and the space between the pipe and the trench wall shall be filled to the height of the outside diameter of the pipe or as specified by the manufacturer.]
f.
Backfill
Backfill material shall be free of large rocks or stones, frozen clods, and other debris that can damage the pipe.

The material shall be placed so that (1) the pipe will not be displaced or damaged, (2) there will be no unfilled spaces in the backfill, and (3) the backfill will be level with the natural ground or at the design grade required to provide the minimum depth of cover after settlement.

g. Testing
Pipelines shall be tested for leaks by observing their normal operation any time after the contractor has installed all appurtenances on the pipeline and indicated the pipeline is ready for testing.

The line shall be inspected in its entirety while the maximum working pressure is maintained. All visible leaks shall be promptly repaired and the line tested.

h.
Requirements
Asbestos-cement irrigation pipe shall meet all the requirements of these specifications (430-BB) and shall be classified according to its allowable maximum operating pressure: 25, 75, 90, and 125.

i. Certification and Guarantee
If requested by the state conservation engineer, the pipe manufacturer must certify that the pipe meets the requirements specified in this specification.

The installing contractor shall certify that the installation complies with the requirements of this standard. He shall furnish a written guarantee that protects the owner against defective workmanship and materials for a period of not less than 1 year. The certification identifies the manufacturer and markings of the pipe used.

3.  MATERIALS

a.  Quality of Asbestos-Cement Pipe

Asbestos-cement irrigation pipe and coupling sleeves shall be made of an intimate mixture of Portland cement (ASTM C 150) or of Portland blast furnace slag Cement (ASTM C 595) or of Portland-Pozzolan cement (ASTM C 595), silica and asbestos fiber and shall be free of organic substances. The material shall be formed under pressure and thoroughly cured to produce pipe meeting the requirements of these specifications.

The pipe shall be Types I, II and III, corresponding to the chemical requirements below:

Type 1 – for use on sites where moderately aggressive water and soil of moderate sulfate content are expected to come in contact with the pipe. When tested according to the Uncombined Calcium Hydroxide Text Procedure provided in ASTM C 500, the amount of uncombined calcium hydroxide in the pipe shall not exceed 3%.

Type II – For general use on sites where either moderately or highly aggressive water or water and soil of both moderate and high sulfate content are expected to come in contact with the pipe. When tested according to the Uncombined Calcium Hydroxide Text Procedure provided in ASTM C 500, the uncombined calcium hydroxide in the pipe shall not exceed 1%.

Type III – For use only on sites where contact with aggressive waters and sulfates are not expected. There are no chemical requirements for Type III pipe.
b. Pipe Requirements

Asbestos-cement irrigation pipe shall meet all the requirements of these specifications (430BB) and shall be classified according to its allowable maximum operating pressure:  25, 75, 90 and 125.

Asbestos-cement pressure pipe shall meet all the requirements of ASTM C 296 and shall be classified according to its pressure class: 100, 150, and 200.

Asbestos-cement transmission pipe shall meet all requirements of ASTM C 688 and shall be in classifications representing numerically one-tenth of the minimum hydrostatic strength. Such classifications are 30, 35, 40, 45, 50, 60, 70, 80, and 90.

Each standard, random, or short length of pipe and coupling sleeve shall be hydrostatically tested by the manufacturer before shipment. They shall have sufficient strength to withstand the applied hydrostatic proof pressure

prescribed in table 1 when tested according to the Hydrostatic Proof Test Procedure provided in ASTM-C-500.

The maximum allowable working pressure for the various types and classifi​cations of asbestos-cement pipe are listed in table 1.

Each length of pipe shall have sufficient flexural strength to withstand, without failure, the total load prescribed in tables 2 and 3 for the classes and sizes listed when tested according to the Flexure Proof Test Procedure in ASTM C 500.

Asbestos-cement pipe shall have the minimum crushing strength indicated in tables 4 and 5 when tested according to the Crushing Test Procedure in ASTM C 500.

c.  Fittings and Couplers
Coupling sleeves shall be made of asbestos-cement and shall be machined with rubber ring retaining grooves so that a water-tight seal is provided when the joint is assembled. Assembly of pipe and coupling shall provide necessary end separation.

d . Markings
Each standard or random length of pipe shall bear the name or trademark of the manufacturer, nominal size, pipe classification, and date of manufacture. The type of pipe (Types I, II, or III, corresponding to the chemical requirements) shall be marked on the pipe or stated in the manufacturer's literature pertaining to the pipe.

Each asbestos-cement coupling sleeve shall bear the name or trademark of the manufacturer, nominal size, classification and the letter “T” to indicate that it has been hydrostatically tested.
e. Gaskets
Rubber ring gaskets required for proper assembly of pipe and coupling shall conform to the manufacturer's dimensions and tolerances. They shall equal or exceed the specifications for gaskets indicated in ASTM D 1869.
Table 1 – Applied hydrostatic proof pressure

	Specification No.
	Pipe Classification
	Working Pressure

lb/in2
	Applied Pressure

lb/in2
	Size Range

in.

	430BB irrigation pipe
	25 lb.
	25
	75
	3-36

	
	75 lb
	75
	225
	3-36

	
	90 lb
	90
	270
	3-36

	
	125 lb
	125
	375
	3-36

	ASTM-C-296 pressure pipe
	Class 100
	100
	350
	3-36

	
	Class 150
	150
	525
	3-36

	
	Class 200
	200
	700
	3-36

	ASTM-C-668 transmission pipe
	30
	75
	225
	6-42

	
	35
	87
	262
	-

	
	40
	100
	300
	-

	
	45
	112
	337
	-

	
	50
	125
	375
	-

	
	60
	150
	125
	-

	
	70
	175
	525
	-

	
	80
	200
	600
	-

	
	90
	225
	675
	-


Table 2 – Minimum flexural strength (total applied load in lb.)
	
	Working pressure classification

	Nominal size (in.)
	430BB Irrigation Pipe (lb)
	ASTM-C-296 pressure pipe (class)

	
	25
	75
	90
	125
	755
	853
	915

	3
	300
	500
	-
	750
	755
	853
	915

	4
	600
	1000
	-
	1300
	1200
	1470
	1870

	5
	900
	1500
	-
	200
	-
	-
	-

	6
	1300
	2000
	2000
	3300
	2800
	3700
	4900

	8
	2500
	3700
	4000
	6000
	5330
	7600
	10130


Table 3 – Minimum flexural strength (total applied load in lb.)
	Nominal size (in.)
	Pipe classification ASTM-C-688 transmission pipe

	
	30
	35
	40
	45
	50
	60
	70
	80
	90

	6
	-
	-
	2300
	2500
	2800
	3200
	3700
	4000
	4900

	8
	3700
	4400
	5100
	5700
	6400
	6900
	7600
	8800
	10100


NOTE: Based on a 9 ft. span for both sides. See ASTM-C-500, Flexure Proof Test
Table 4 – Minimum crushing strength for asbestos-cement pipe (lb/lineal ft.)

	Nominal size 

(in.)
	Working pressure classification

	
	430BB – Irrigation Pipe (lb)
	ASTM-C-296 Pressure Pipe (class)

	
	25
	75
	90
	125
	100
	150
	200

	3
	1500
	2300
	-
	4400
	4600
	6700
	8800

	4
	1100
	1900
	-
	4200
	4100
	5400
	8700

	5
	1000
	1650
	-
	4000
	-
	-
	-

	6
	1000
	1400
	1600
	3700
	4000
	5400
	9000

	8
	1300
	1650
	2000
	4000
	4000
	5500
	9300

	10
	1500
	1900
	2100
	4300
	4400
	7000
	11000

	12
	1500
	2200
	2300
	4600
	5200
	7600
	11800

	14
	1500
	2600
	-
	5000
	5200
	8600
	13500

	16
	1500
	2750
	-
	5400
	5800
	9200
	15400

	18
	1800
	2900
	-
	5800
	6500
	10100
	17400

	20
	2000
	3100
	-
	6400
	7100
	10900
	19400

	24
	2400
	3500
	-
	7500
	8100
	12700
	22600

	30
	3000
	4100
	-
	9000
	9700
	15900
	28400

	36
	3600
	5000
	-
	10500
	11200
	19600
	33800


Table 5 – Minimum crushing strength for asbestos-cement pipe (lb/lineal ft)

	Nominal size (in.)
	Pipe classification – STCM-C-668 transmission pipe

	
	30
	35
	40
	45
	50
	60
	70
	80
	90

	6
	-
	-
	2400
	3200
	4000
	4700
	5400
	6700
	9000

	8
	2000
	2400
	2800
	3400
	4000
	4800
	5500
	7400
	9300

	10
	2000
	2500
	3000
	3500
	4500
	5500
	7000
	9000
	11000

	12
	2000
	2500
	3000
	4000
	5200
	6400
	7800
	1000
	12200

	14
	2000
	2500
	3000
	4000
	5200
	7000
	8800
	11000
	13500

	15
	2300
	2800
	3300
	4300
	5500
	7400
	9300
	12000
	14500

	16
	2500
	3000
	3500
	4500
	5800
	7500
	9500
	12400
	15400

	18
	2500
	3000
	4000
	5000
	6500
	8500
	11000
	14000
	18000

	20
	2500
	3500
	4500
	5500
	7100
	9500
	12000
	15000
	20000

	21
	2500
	3500
	4500
	5800
	7300
	9700
	12500
	16000
	21000

	24
	2800
	3800
	5000
	6200
	8100
	11000
	15000
	19000
	24000

	27
	3500
	4200
	5500
	7000
	8800
	12500
	16400
	20500
	27000

	30
	3500
	4500
	6000
	7500
	9700
	13500
	18000
	22500
	3000

	33
	3500
	5000
	6500
	8000
	10500
	14500
	19500
	24500
	33000

	36
	4000
	5000
	7000
	9000
	11200
	16000
	21000
	26000
	36000

	39
	4200
	5300
	7500
	9700
	12000
	17200
	22500
	28000
	39000

	42
	4300
	5700
	8000
	10500
	13000
	18500
	24000
	30000
	42000
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