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il 5 | b 5 | Anban 5 | A day | Bedl A
fagie | Ak | dede | Aaba | papd U
1.00 1.00 1.00 1.0 0.0
0.89 0.88 0.86 0.85 0.5
0.80 0.77 0.75 0.72 1.0
0.72 0.67 0.64 0.61 15
0.64 0.59 0.55 0.52 2.0
0.51 0.45 0.41 0.37 3.0
0.41 0.35 0.31 0.27 4.0
0.33 0.27 0.23 0.19 5.0
0.26 0.20 0.17 0.14 6.0
0.17 0.12 0.09 0.07 8.0
0.11 0.07 0.05 0.04 10.0
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Al 45 | db 45 | Al L5 | Qs dey | Gedd)
dndia b, dalia dnbu | gapd
1.00 1.00 1.00 1.00 0.0
0.81 0.79 0.78 0.77 0.5
0.66 0.63 0.61 0.59 1.0
0.54 0.51 0.48 0.46 15
0.44 0.40 0.38 0.35 2.0
0.35 0.32 0.29 0.27 2.5
0.29 0.25 0.23 0.21 3.0
0.19 0.16 0.14 0.12 4.0
0.13 0.10 0.09 0.07 5.0
0.08 0.06 0.05 0.04 6.0
0.04 0.03 0.02 0.04 8.0
0.02 0.01 0.01 0.01 10.0
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Minimum crushin strength of clay pipe (ASTM)

Nominal size | Extra strength clay pipe, | Standard strength clay pipe,
(mm) Kgf/linear (m) Kgf/linear (m)
100 2980 1790
150 2980 1790
200 3270 2080
250 3570 2380
380 4320 2980
460 4910 3270
530 5730 3570
610 6550 3870
690 6990 4170
760 7440 4910
840 8190 5360
915 8930 5960
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45 Y cliualpall Bl Aadoal) @ Alajid) quully 4l 3ll Galgadly sl cldhia (6-8) Jsas
Physical and dimensional requirements for non-reinforced concrete pipes (ASTM)

Class 1 Class 2 Class 3
Minimum | Minimum Minimum | Minimum Minimum | Minimum
Internal diam. Thickness Strepgth Thickness Strepgth, Thickness Strepgth,
(mm) " | Ofwall, kN/linear m, | Of wall, kN/linear m, | Of wall, kN/linear
(mm) (mm) (mm) three-edge (mm) m,
bearing three-edge
bearing
100 15.9 21.9 19.0 29.2 22.2 35.0
150 15.9 21.9 19.0 29.2 254 35.0
200 19.0 21.9 22.2 29.2 28.6 35.0
250 22.2 23.3 254 29.2 31.8 35.0
310 254 26.3 34.9 32.8 44.5 37.9
380 31.8 29.2 41.3 37.9 47.6 42.2
460 38.1 32.1 50.8 43.8 57.2 48.1
530 44.5 35.0 57.2 48.1 69.9 56.2
610 54.0 37.9 76.2 52.5 95.3 64.2
48 aY) cilhualgall s dadesal) iludl Ganli Jlaal) daslia (7-8) Jsaa
Supporting strength of concrete pipe
Standard strength Extra strength
Concrete sewer pipe, C14 Concrete sewer pipe, C14
Safety factor = 1.5 Safety factor=1.5
Bedding |y | ¢ | B A D C B A
class
oad i | us |1 | 30 | L 1.5 19 | 30
actor
Internal
diameter Supporting strength, (kN/m)
of pipe,
(mm)

150 11.68 16.06 | 20.44 | 32.12 | 21.90 | 29.20 | 36.50 | 58.40

200 13.14 1898 |23.36|37.96| 21.90 | 29.20 | 36.50 | 58.40

250 14.60 20.44 | 26.28 | 40.88 | 21.90 | 29.20 | 36.50 | 58.40

310 16.06 2190 |27.74 | 43.80 | 23.36 | 32.12 | 40.88 | 65.70

380 17.52 2482 |32.12|51.10 | 29.20 | 40.88 | 51.10 | 80.30

460 20.44 2920 |36.50 | 58.40 | 35.04 | 48.18 | 61.32 | 96.36

530 23.36 32.12 | 40.88 | 64.24 | 40.88 | 55.48 | 71.54 | 113.88

610 42.82 35.04 | 43.80| 70.08 | 42.34 | 58.40 | 74.46 | 116.80
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45 aY) ciliualgall Bl Aadosal) diludd) conls dpasaail) Jlaal) (8-8) Jsaa
Design loads for reinforced concrete pipe (ASTM)

Design load, (N/m per mm diameter)
Class To produce a 0.25 mm crack Ultimate
1 383 57.4
II 479 71.8
I 64.6 95.8
1\% 95.8 144.0
\Y 144.0 180.0
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Ku'=0.11 Ks=0.13

Ip =1 D_ =15

P=72570 N E'=151800

V) Jsaall 3 ablaall cay

dy/d | wL L2 | L1 we Cd | B | H
0.060 | 19246.03 | 1.88 | 2.003 | 228056 | 0.76 | 1.2 | 1
0.041 | 9202.39 |2.10| 3.753 | 4179.11 14012 | 2
0.038 | 5684.20 | 2.32 | 5503 | 5759.64 |192 12| 3
0.038 | 3941.12 | 254 | 7.253 | 707541 | 236 |12 | 4
0.040 | 2923.17 | 2.76 | 9.003 | 8170.77 |2.73 12| 5
0.042 | 2267.56 |2.98 | 10.753 | 9082.66 | 3.03 |12 | 6
0.044 | 1816.65 | 3.20 | 12.503 | 9841.79 | 3.29 |12 | 7
0.045 | 1491.49 |3.41|14.253 |10473.76 1350 |12 | 8
0.047 | 1248.39 | 3.63 | 16.003 | 10999.87 | 3.67 | 1.2 | 9
0.048 | 1061.41 | 3.85|17.753 | 11437.86 | 3.82 | 1.2 | 10
0.049 | 914.24 | 4.07 | 19.503 | 11802.47 | 3.94 | 1.2 | 11
0.050 | 796.17 |4.29 | 21.253 | 12106.01 | 4.04 | 1.2 | 12
0.051 | 699.90 |4.51|23.003|12358.70 |4.13|1.2 |13
0.051 | 620.32 |4.73|24.753 | 12569.07 | 420 | 1.2 | 14
0.052 | 553.73 |4.95]|26.503 | 12744.20 | 4.25|1.2 | 15
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