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Natural resources conservation service
conservation practice sPECIFICATION

irrigation water conveyance
corrugated metal pipe
material specification

introduction

The materials covered by this specification are as referred to by Conservation Practice Standard and Conservation Practice Specification 430II Irrigation Water Conveyance - Corrugated Metal Pipeline.

Quality of Pipe

Pipe shall conform to or exceed the requirements specified in one of the below listed standards.

Seams of pipe shall be welded or sealed.  Helical pipe shall have annular ends.

ASTM A 760 Corrugated Steel Pipe Metallic

Coated, for Sewers and Drains.

ASTM 745 Corrugated Aluminum Pipe for

Sewers and Drains.

Fed Spec. WW-P-402C Pipe, Corrugated

(Aluminum Alloy [Amd.-1])

AASHTO M 36 Zinc Coated (Galvanized)

Corrugated Iron or Steel Culverts and

Underdrains

AASHTO M 196 Corrugated Aluminum Alloy

Culverts and Underdrains (Amendment

AASHTO M 196)

AASHTO M 245 Pre-costed, Galvanized Steel

Culverts and Underdrains

AASHTO M 274, Steel Sheet, Aluminum

Coated (Aluminized Type II) by the Hot

Dip Process for Sewer and Drainage

Pipe

Appurtenances

Standard fittings shall be used for the pipe.  Elbows, tees, crosses, reducers, gate valves, air-vacuum-release valves and pressure-relief valves shall be of the size and material specified or as shown on the drawings.  Steel supports and saddles shall be constructed of material that equals or exceeds the requirements specified in ADTM A 36, "Structural Steel".

Coating

If and interior and/or exterior coating is required, the coating shall meet the requirements of either:

1.
ASTM A-849 Post Applied Coatings, Pourings, and Linings for Corrugated Steel Sewer and Drainage Pipe

2.
AASHTO M 190, Bituminous Coated Corrugated Metal Culvert Pipe and Pipe and Pipe Arches (Amendment M190-801), or

3.
AASHTO M 246 Pre-coated, Galvanized Steel Sheets for Culverts and Underdrains.

Paint

Paint shall meet the Federal Specification TT-P-641G(1), Primer Coating, Zinc Oxide (for galvanized surfaces).

Anodes

Zinc anodes must meet or exceed the requirements specified in ASTM B 418, Standard Specification for Cast and Wrought Galvanic Zinc Andoes.

Each anode shall have a full-length core and a single strand of insulated copper wire solidly attached to it.  The wire shall be No. 12 or larger.  If a header wire is used, the gage must be adequate to carry the design current with no more than 20-mV IR drop.

All anodes shall be commercially packaged.  The packaged backfull mix shall be of the following proportions by weight.

Zinc:

20 to 30 pct bentonite


70 to 80 pct gypsum
Magnesium:
20 to 25 pct bentonite


70 to 75 pct gypsum


5 pct sodium sulfate

Connection Bands

Bands or couplers shall either meet the federal, ASTM, or AASHTO specifications detailed under "Pipe" except no flange (channel), smooth slab, or dimpled band shall be used.  The selected band must provide a water tight joint.

Gaskets

Gaskets shall meet the requirements of ASTM A-760, Section 9.3 Gaskets.

Table 1. Manning "n" for circular corrugate









Corrugation Pattern



1 1/2" 



x 1/4"



2 1/3" x 1/2" 2/


Dia
Area

H 3/

H

H

A

A
(in)
(sq. ft.)

1/

1/

25% paved 
1/

25%paved


6
.20

.010
8
.35

.013
10
.55

.016
12
.79



.011



.026
15
1.23



.013



.025
18
1.77



.014



.025
21
2.41



.016



.025
24
3.14



.017

.015

.025
30
4.91



.018

.016

.025

.021
36
7.07



.019

.017

.025

.021
42
9.62



.020

.019

.024

.021
48
12.57



.020

.020

.020

.024


1/ n values based on test results from St. Anthony Fall Hydraulic Laboratory Minn.
2/ some helical corrugation have depth of 7/16 inch, use value for 1/2 inch
3/ H = Helical, A = Annular









Corrugation Pattern







      
3" x 1"


Dia

Area


H

H


A

A
(in)

(sq. ft.)


1/

25% paved



           25%paved


30

4.91


.019

.018


.027

.023
36

7.07


.020

.019


.027

.023
42

9.62


.020

.019


.027

.023
48

12.57


.021

.020


.027

.023

Table 2.  Equivalent values for arched pipe for manning n 1/

 


Aluminum



Steel




      size



size








       Diameter of Pipe

Span X 
Rise
Area

Span X 
Rise
Area
      Equal Periphery of
(inches)

(Sq. Ft.)

(Inches)

(Sq. Ft.) 

(Inches)


17
13
1.2

18
11
1.1

15
21
15
1.7

22
13
1.6

18
24
18
2.3

25
16
2.2

21
28
20
2.9

29
18
2.8

24
35
24
4.4

36
22
4.4

30
42
29
6.5

43
27
6.4

36
49
33
8.4

50
31
8.7

42
57
38
11.3

58
36
11.4

48

Table 3. Maximum depth of cover for steel corrugated circular pipe, H-20 loading 1/


Corrugation Pattern




Specified Thickness (Inches)

                                                                                      

.052
.064
.079
.109
.148
.168
1 1/2"

2 2/3"

3"


X

X

X


Equivalent Standard Gauge
1/4" 2/

1/2"

1"

18
16
14
12
10
8



Diameter (Inches)




Maximum Depth of Cover (Feet)


6






200
8






90
10






51


12



98
119
114


15



58
69
83


18



41
47
55


21



32
36
41
51


24



27
30
33
40


27




24
28
33


30




24
25
29


36




21
22
24
26




36

31
25
38
48
57
67


42




19
20
21
23
24




42

26
25
31
36
42
48


48




18
19
20
21
22




48

23
20
26
30
34
38


1/ See WNTC Bulletin W210-4-30-6/29/84, for formula used to compute allowable fill with 5 percent pipe deflection.
2/ This pipe may not be readily available.

Table 4. Maximum depth of cover for aluminum corrugated pipe, H-20 loading circular 1/

Corrugation Pattern






                                                                                                                                      Specified Thickness (Inches 
1 1/2"

2 2/3"

2 2/3"

3"
.040        .060         .075            .105            .135          .164
X

X

X

X

       Equivalent Standard Gauge
1/4"

7/16"

1/2"

1"
18
16
14
12
10
8




Diameter (Inches)




Maximum Depth of Cover (Feet)


6






55
77
8






33
43
10






25
30


12





50
59
78


15





34
38
48


18





27
29
35


21





23
25
28


24





21
22
25
27


27





20
21
22
24




30




20
21
22






30

29
29
35
40




36



24
19
19
20






36

21
24
27
31




42



25

18
19






42

21
21
23
26




48



20

30
18
19






48

20
20
21
23
24












24


1/ See WNTC Bulletin W210-4-30-6/29/84, for formula used to compute allowable fill with 5 percent pipe deflection; EA1 = 10 x 106.

Table 5. Maximum depth of cover for steel and aluminum corrugated arched pipe, H-20 loading


Aluminum-Helical & Riveted




Steel


2 2/3" X 1/2"



2 2/3" X 1/2"

3" X 1"


Size


Maximum

Size


Maximum

Maximum
Span X Rise

Depth

Span X Rise

Depth

Depth
(Inches)

Gauge
(Feet)

(Inches)

Gauge
(Feet) 2/
   Gauge
(Feet) 2/


17
13
16
13

18
11
16
13
21
15
16
13

22
13
16
12
24
18
16
12

25
16
16
10
28
20
14
11

29
18
16
9
35
24
14
11

36
22
16
9
42
29
12
10

43
27
16
7
16
12
49
33
12
10

50
31
14
7
16
12
57
38
10
9

58
36
12
7
16
12


1/ Gauges shown for information purposes only.
2/ Corner bearing pressure assumed to be 2 tons per square foot for maximum depths given.  Maximum depth cover based on 5 percent deflection.  Re: U.S. Department of Commerce - Bureau of Public Roads, "Corrugated Metal Pipe Culverts Structural Design Criteria and Recommended Installation Practice, U.S. Government Printing Office, June 1966, P.14 & 25

Table 6. Depth of Initial backfill for arched pipe

Steel

Aluminum

 
Corrugations


Pipe Span

Pipe Span  
2 2/3" X 1/2"
3" x 1"
(Inches)

(Inches)










Depth (Feet)








18

17

0.4

--
22

21

0.4

--
25

24

0.4

--
29

28

0.5

--
36

35

0.6

0.8
43

42

0.7

0.9
58

57

0.8

1.0

NRCS, CA
July, 2000

NRCS, CA
July, 2000

NRCS, CA
July, 2000


