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Abstract — The result of this research explains an interactive behavior of buried steel pipe
located below hume pipe using concept of effective depth and effective length against their inter—
section angle and burial distance. The cover depth of upper rigid (hume) pipe is 1.0m and depth
range of flexible (steel) pipe is 0.5m to 5m from beneath bottom of hume pipe. And one more
variable is their intersection angle in this study, it was considered from 0° to 90°. From the results
of this study, the effective depth is proportionally increasing with its intersection angle and de-
creasing with distance increment between two pipes. Finally, the relationship between effective
length and summation of occurred bending stress is defined.

Key words : buried gas pipe, intersection angle, distance between buried pipes, effective depth,
effective length
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Table 1. Material property.
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Fig. 1. Soil model.

E (N/md) v (N/m®) v D (m) t (mm) | Cover depth Remarks
Hume pipe | 2.0x1010 25%104 02 139 % 10 m -
1.0m bel
API 5L X65 | 21x1011 | 7.86x104 03 0.76 175 339 m e below
the hume pipe
Residual soil | 5.0%107 2.0%104 035 - - -
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Hume -
Pipe

Gas Pipe

(b) Distance between pipes, D

Fig. 2. Intersection angle and distance
between two pipes.

Table 2. Stress of the gas pipe for intersection angle 0°

Gas Pipe

Fig. 3. Effective depth of the gas pipe.
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Fig. 4. Ring section number. (%)

and distance 1m in two pipes.

R, 1 2 3 4 5 6
o, (MPa) 95.1718 92.3380 87.4175 81.7649 76.8197 73.8008
vo;, (MPa) 28.5515 277014 26.2252 24.529% 23.0459 22.1402
o, (MPa) 28.5532 27.6963 262172 245218 23.0404 221377
o, vo, (MPa) 0.0017 -0.0051 -0.0080 -0.0077 -0.0055 -0.0026
(0,~v0,)2~(o,~vo,)1 (MPa) -0.0067 -0.0029 0.0003 0.0022 0.0029
23 w&Zol Yebd Zlojth 2 dATelx= fFazlolE D&
Fazdols ¥ MBoryE Jgg v e 86, Fig 39 FazlS UEhild.
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Aol whe} wbgsls sl wjke] ek S35} 5¥& Hehd #olth o714, R < Ring Section
sto] s ikl vIA= & FE i Hol® NumberZ 234, 0, = Y503 53, v= Poisson
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Fig. 5. Effective length of the gas pipe.

Table 3. D, and F according to intersection
angle of two pipes(distance 1m).
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Table 4. D, and F according to distance of
two pipes(intersection angle 0°).

Intersection angle (°) 0 30 60 90 Distance (m) 0.5 1.0 3.0 5.0
D, (m) 0.1116 | 0.1905 | 0.2824 | 0.3810 D, (m) 04308 | 0.1116 | 0.0608 | 0.0420
F 0.1464 | 0.2500 | 0.3706 | 0.5000 F 05654 | 0.1464 | 0.0798 | 0.0552
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Fig. 6. F according to intersection angle of Fig. 7. F according to of interval between
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Fig. 8. s’ according to intersection angle of . i ) )
two pipes. Fig. 9. XA, according to intersection angle
of two pipes.
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