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Abstract - In this study, 120 cases of damage due to ground subsidence of city gas pipeline which is hanging
on apartment outer wall were investigated. From the survey results, it was determined to be approximately
100m~200mm ground subsidence occurred and at severe damage, pipeline was cut and the gap was about
50mm between two cut pipeline. Device for measuring the amount of deformation of standing gas pipeline was
designed and fabricated. And installed it on apartment outer wall for measuring the deformation due to ground
subsidence, after 5 months measurement the amount of ground subsidence was measured to 1.3mm. Stress
assessment was conducted based on results of ground subsidence occurred on standing gas pipeline.

Key words : ground subsidence, gas pipeline, deformation, theoretical analysis, stress assessment, hoop
stress, expansion joint, thermal stress
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Fig. 1. Picture of city gas pipeline which is hang-
ing on apartment outer wall.
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Fig. 3. Overview of facilities.

Fig. 2. Failure of city gas pipeline which is hang-
ing on apartment outer wall.

2010/08/21
b) deformation of pipe diameter
Fig. 4. Picture of gas leak due to welding joint Fig. 5. Picture of steel pipeline failure due to
failure. ground subsidence.
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Fig. 6. Steel pipeline failure due to ground sub-
sidence in governor station.
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Fig. 7. Deformation of ground slope.
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Fig. 8. Deformation of city gas pipeline.
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Fig. 9. Schematic for the device to measure the amount of deformation.

a) city gas pipeline b) tilt sensor

c) casing of tilt sensor d) control box

Fig. 10. Picture of device installed in the field.
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Table. 1. Stress assessment results of city gas pi-
peline at normal condition(not ground sub-

sidence)
LEHS =3 &9 58 39 %
5 203.8 3,111.3 7
10 587.5 3,055.3 19
11 835.9 2,949.0 28
15 699.3 3,026.3 23
17 56.8 3,132.6 2
20 29.3 3,136.8 1
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Fig. 11. Layout of city gas pipeline divided as a
node.
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Fig. 12. Result of measuring city gas pipeline sub-
sidence.
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Table. 2. Stress assessment results of city gas pi-
peline in case of 0.5cm ground subsi-

dence
=ENE =9 &4 58 54 %
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