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A Experimental Study on the Safety of Underwater Sewage Outfall
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Fig. 1. Typical configuration of underwater

sewage outfall
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Table 1. Height of tide around Gaduk Island
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Table 2. Appearance rates of significant wave

heights
EOE SN EE5) za%
(m) (sec) (%)
0.4 2.43 56.5
0.9 3.65 34.9
1.4 4.55 5.5
1.9 5.30 1.6
2.4 5.96 0.6
2.9 6.5 0.7
3.4 7.09 0.1
3.9 - -
4.1 - 0.1
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Table 3. Waves and tides in experiment and i
reality
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Fig. 2. Cross section of riser portion of
underwater sewage outfall
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Fig. 3. Cross section of the hydraulic
model of underwater sewage outfall
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Fig. 4. Torque variation in the case of No. 6



Table 4. Torques and stresses in experiment
and in reality

No =ake w) 58 (MPa)
29 43

1 0.032 1620.0 0.487

2 0.014 708.75 0.363

3 0.013 658.13 0.356

4 0.007 354,38 0.315

5 0.007 354.38 0.315

6 0.012 9720.0 1.588

7 0.007 5670.0 1.037

8 0.005 4050.0 0.187
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No. 9
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Fig. 6. Finite element model of underwater

sewage outfall

Table 6. Result of fatigue analysis at
joint 1
+F Hot
[¢)
:] ‘Ei" s spot ] }
g | F£7] Mo stress | 5| &Hl x| 53
i |(sec)| H4e
(m) (MPa)
0.4]2.43(7.34x 10° 0 © 0
0.913.65(3.02x 10°| 0.28 © 0
1.4|4.55|3.81x 10°| 1.77 ® 0
1.9 5.30 {9.53x 10%| 4.37 © 0
. 8.26x 10
2.415.96{3.18x 10°f 9.31 7 0.0004
. 3.09x 10
2.9]6.50 [3.40x 10°| 11.35 7 0.0011
s 2.18x 10
3.4|7.09 |[4.45x 10°| 11.86 7 0.0002
3.9 - - - - -
4.4 - - - - -
;s 3.09% 10
4,9|8.51(3.71x 10°| 2.46 5 0.0120
190 ZAstE ¥4 =95 0.0137
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