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Abstract

Estimation of durability for corrugated steel pipe(CSP) has been evaluated by using several analytical methods.

This study, using a plain hot—dip galvanized CSP as the base line, addresses additional coatings such as polymers and

hituminous coatings that may be used to achleve a desired design life of at least 50vears. The behavior of hoth the soil
side and the effluent side of the pipe have been studied. It is estimated that CSP generally provides cutstanding dura-

bility with regard to soil side effects, and thac virtually any required service life can be attained by selecting appropri-

ate coatings and/or thickness of steel substrate. This study is limited to storm drainage systems carrying naturally oc-

curring surface water only. The recommendation in this report do not apply to sanitary or industrial waste sewers or

other conduits used to carry corrosive effluents,
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Table 1. Typical resistivity values

9 A7) )28 (ohm-cm) T & [ A7) diA §Hchm-cn)
A E{clay) 750~2,000 # o | 25
oF % (loam) 2,000~ 10,000 ¥ 4 | 2,000
27+ (gravel) 10,000~ 30,000 $e4 ] 4,000+
22| (sand) 30,000 ~50,000 B ool 4 | 5,000 +
4H4 (rack) 50,000~ -}t =55 =gl (o) £ )

Table 2. Predicted age of CSP under domestic scil environments

PR o 7] & Chloride | NCSPA7| 27 Mz ol
(%) (ohrm—cm) {(ppm} (\d4) (535
20 5.1 3,500 10 66.4 335

20 51.2 335

5,000 10 69.8 39.4

20 54.6 36.4

6.5 3,500 10 108.6 50.8

20 83.3 50.6

5,000 10 1153 58.1

20 88.3 56.1

7.3 3,500 10 145.7 90.7

20 111.9 90.7

5,000 10 150.2 96.3

20 118.7 96.3

25 5.1 3,500 10 66.4 335

20 51.2 33.5

5,000 10 69.8 39.4

20 54.6 3.4

6.5 3,500 10 108.6 50.6

20 83.3 50.6

5,000 10 115.3 56.1

20 88.3 56.1

7.3 3,500 10 145.7 90.7

20 111.9 90.7

5,000 10 150.2 96.3

20 118.7 96.3

35 6.9 227.2 1,542 14.1 17.8
(A A A)
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Table 3. Predictedage of CSP under domestic river envircnments by california method

g @]z =2 ale sla ale 2ls wla gy o] @] =l 7|

pH 77 1 80 | 81 | 7.6 | 74 | 78 | 70 | 71 | 70 | 82 | 79 | 7.7
= | a1 | 198 \ 233 | 143 | 150 | 200 | 241 | 447 | 244 | 163 | 253 ’ 245 (

tl_ | .

4714 8 12376 | 5,050 | 4,292 | 6,993 | 6,667 | 5,000 | 4,149 | 2,237 | 4,098 | 6,135 | 3,953

. i

4w | 182 126 118 | 144 | 141 : IZSL 67 63 67 137 114 116 }

Tabie 4. Predicted age of CSP for domestic irrigation canal by california method

JEEE wo oA dEs ] AR ! R
ook o 4 77 v 75 1005 995 ‘ 65
= A oA g oA ok [ 510 1960 i 61
ol a A 4 A }z 7.5 192 ‘ 5208.3 128
AL g oo o ol 7.2 240 4166.7 ‘ 20
BOE A & A s4 71| 178 | 5617.0 | 7
oA g A A 6.8 \ 99 10101 \ 74
=l B 4 95 | 242 41322 116
A U I 3% =4 7.0 206 ‘ 48544 70
o] & a2 5 o« ik 75 136 7352.9 ; 147
o & % 5 3 ol 4k 7.7 835 1197.5 70
A A & > 8.3 Al 8264.5 154
= 4 u 4 7.8 4192 2032.5 87
121 I B A4k 8.3 1530 613.5 53
4 & o £ 3 Heb 7 6.8 171 5847.9 65 f
R I S e 7.7 \ 87 11494.2 177
g & W &y 7.7 152 8578.9 141
Ab Foop 4 o# adqf 7.5 960 10416 66
‘ E A+ A i \ 8.2 74 135135 188
st of = % =F &3 182 5494.5 131
£ oA 4 oA 4 3y 7.2 435 2061.8 89 '
7boat A 4 oA Yok 7.3 108 9259.3 106
ARSI e} 7.2 355 2816.9 73
S 7 &f 7.5 | 999 1001.0 % 71
g ®  ou o 8.3 248 ‘ 4032.2 115
= oof o & % A4 7.4 188 5319.1 128
o ook A 4 A w71 247 & 4048.6 72
A4 A A 74 \ B4 | 465 21505 | 89 |
| $ 444 | A | 86 | 98 10204.1 168
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Table 5. Predicted age of CSP under domestic river environments by modified california method

vs. thickness of CSP

e || 235 (e acs | 508 AEA (e BT (d)
T p pra) P | (Gmhos) HAs

(CaC0y) | {CaCly) {ppm) 1.3 1.6 2.0 2.8 3.5 4.3
Ak 74 22 18 45 29.4 25 33 40 55 70 85
ot 5 @ 78 75 21 173 55.3 21 27 33 45 58 70
L2 I I I K3 27 65 35.6 24 31 38 o2 67 81
 F & 77 86 64 143 110.1 31 41 50 69 38 108
A7 69 27 22 59 32.8 24 32 39 54 68 a3
9 A "-,§ 6.9 30 17 26 28.4 28 34 42 58 T4 89
¥ 4 7 75 75 44 170 81.2 31 41 50 69 88 106
+ o #| 71 65 ; 15 100 42.2 22 28 35 48 61 74
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