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Abstract - Earthquakes are one of the most important disasters affecting underground structures. Urban gas
underground pipes may cause safety problems of structures in the event of an earthquake. Since Korea began
digital observation, the number of earthquakes has been steadily increasing. The seismic design standard for
urban gas pipes was established in 2008, but it is difficult to estimate the impact of pipes in the event of an earth-
quake based on the installation of pipes. In this study, structural analysis was performed on PE (polyethylene
pipe) pipes and PLP (polyethylene coated steel pipe) pipes, which are mainly used as buried pipes in Korea, ac-
cording to environmental and pipe variables in the event of an earthquake. This study sought to find the varia-
bles of the most vulnerable buried pipe by modeling pipes through Computer Aided Engineering (CAE) and
generating displacement on the ground. Through this study, it was confirmed that the larger the elastic modulus
of the soil, the deeper the buried depth, the smaller the tube diameter, and the higher the pressure, the more PLP
pipes are affected by earthquakes than PE. Based on these results, the vulnerable points of buried urban gas
pipes are inferred and used for special inspections of buried pipes in the event of an earthquake.
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Fig. 1. PLP pipe S-S curve[8]
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Fig. 2. PE pipe S-S curve[9]



Table 1. Citygas pipe material property
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Fig. 3. Soil and pipe modeling
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Fig. 4. Deformation of soil
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Table 2. Simulation model of Citygas pipe
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Fig. 5. Pipe mesh

Variable Model Model details
S1 loose sand, depth : 1.2m, Diameter : 150A, pressure : middle pressure, marterial : PLP
Soil S2 dense sand, depth : 1.2m, Diameter : 150A, pressure : middle pressure, marterial : PLP
S3 normal clay, depth:1.2m, Diameter:150A, pressure : middle pressure, marterial : PLP
D1 dense sand, depth:0.6m, Diameter:150A, pressure : middle pressure, marterial : PLP
Depth D2 dense sand, depth:1.2m, Diameter:150A, pressure : middle pressure, marterial : PLP
D3 dense sand, depth:4m, Diameter:150A, pressure : middle pressure, marterial : PLP
R1 dense sand, depth:1.2m, Diameter:80A, pressure : middle pressure, marterial : PLP
Diameter R2 dense sand, depth:1.2m, Diameter:150A, pressure : middle pressure, marterial : PLP
R3 dense sand, depth:1.2m, Diameter:300A, pressure : middle pressure, marterial : PLP
P1 dense sand, depth:1.2m, Diameter:150A, pressure : low pressure, marterial : PLP
Pressure P2 dense sand, depth:1.2m, Diameter:150A, pressure : middle pressure, marterial : PLP
P3 dense sand, depth:1.2m, Diameter:150A, pressure : high pressure, marterial : PLP
Ml dense sand, depth:1.2m, Diameter:80A, pressure : low pressure, marterial : PLP
M2 dense sand, depthl.2m, Diameter:63A, pressure : low pressure, marterial : PE
. M3 dense sand, depth:1.2m, Diameter:150A, pressure : low pressure, marterial : PLP
Material M4 dense sand, depth:1.2m, Diameter:160A, pressure : low pressure, marterial : PE
M5 dense sand, depth:1.2m, Diameter:300A, pressure : low pressure, marterial : PLP
M6 dense sand, depth:1.2m, Diameter:315A, pressure : low pressure, marterial : PE
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Fig. 9-3. Pipe stress at D3
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Fig. 10-3. Pipe stress at R3



TS T EAZES v dnf o] A3 G B4
4. = 5. XA
P A, T ke E AYe St 4 H PLPH]| &3} PEH] -2 W/ 917 Bl ), 3589 &
°] Z 5 B9 stress7F SVt E=AI 720 9f 22 v 29 o] Hla= o 9] B o] Hls3h v
3l qte o] I stress 2 2HE-5HE 2l o2 FAHHET 78] 2ol 8h8 02o) TTH} w717 8L o] o

120

Stress(Mpa)

110

P3 129
P2 115

P1108

oF
=

or
=1

= = e

H 2] stress7} WA G2 o] EREHEAE A
Aotk 3 A4 1S 3 A3 Al AP 2FPLP
wlgho] WA ghRgejo] mekalgich, PLPUITS 7
0] 2] B I gelo) 50 10 e
227k A ) Tho] WH= stress T3 217 W20 A 2o
o) Wslal ol o oFeh Aoz 2AHT,

Fig. 11. Pipe stress at different pressure

//

Fig. 11-1. Pipe stress at P1

.

Fig. 11-2. Pipe stress at P2

//

Fig. 11-3. Pipe stress at P3

115.34 Max
102,52

0.00013954 Min

129
109.01
95.382
81756
68 3
54.504
40878
27.252
13.626
1.7313e-5 Min

Max

Table 3. Pipe stress at M! and M2 [H$):MPa]
Deformation
Pipe
10mm 12.5mm 15mm
PLP 80A 158 198.7 238
PE 63A 9.5 11.9 14
Table 4. Pipe stress at M3 and M4  [&$] : MPa]
Deformation
Pipe
10mm 15mm 20mm
PLP 150A 108 169 223
PE 160A 44 6 8.8
Table 5. Pipe stress at M5 and M6  [$] : MPa]
Deformation
Pipe
20mm 30mm 40mm
PLP 300A 111 166 222
PE 315A 5 8 11
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Fig. 12-1. Pipe stress at M! and M2
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Fig. 12-3. Pipe stress at M5 and M6
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