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PGV 
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0.96 to 1.09   (181)
0.85 to 0.96   (711)
0.74 to 0.85  (2561)
0.63 to 0.74  (3515)
0.52 to 0.63   (712)
0.41 to 0.52   (153)0.60

0.45
0.40
0.35
0.30
0.25
0.20

 
 

1.49 to 1.59   (145)
1.39 to 1.49   (195)
1.29 to 1.39   (558)
1.19 to 1.29   (491)
1.09 to 1.19   (537)
0.99 to 1.09  (5907)
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(T. D. O’Rourke, Cornell University)



 

2016     2016/11/22 19 
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    (km)  
 

 
(km)   

(m) 

(m)  
 

 
   

 12 6.8 8  - - 3 - 1935 
 5 6.8 8  - - 0.6 - 1935 
 14 6.8 12  - 1.5 - - 1935 

 13 7.1 8  - 2.4 1.8 114 1906 
 6~12 6.1 5  - 2 0.76 210 1946 
 7~25 7.0 12  - 2 1.2 600~700 1951 
 18 7.3 12  1 - 1~2 - 1951 
 43 7.3 12  - - 1.63 < 250 1951 
 47 7.3 12  - - < 0.5 - 1951 
 15~28 > 7.0 -  50 - 1.3~1.85 2000 - 

 105 7.3 12  - - - 400~1000 1999 
 25 - 8  250-400 3.94 - - - 

 40 - 8  60 - - - - 
( 2005) 
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0.48 to 0.56   (458)
0.42 to 0.48   (885)
0.36 to 0.42  (1438)
0.3  to 0.36  (2904)
0.24 to 0.3   (1995)
0.18 to 0.24   (153)
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DIP(A) 1.0 50-80 2.0 
DIP(K) 0.5 100-150 1.0 
DIP(T) 0.8 200-250 0.4 
DIP( ) 0 300-450 0.2 
CIP 2.5 500-900 0.1 
PVCP(TS) 2.5     
PVCP(RR) 0.8     
SP( ) 0.5 / 0     
SP( ) 2.5     
ACP 7.5     
PEP( ) - 

2011
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(Risk, R) (Hazard, H)
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R1, R2, …, R10 10  

2016     2016/11/22 29 

VHR
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R1 53 36 50 29 

R2 42 42 34 50 

R3 56 34 41 37 

R4 63 29 54 22 

R5 47 31 55 35 

R6 56 51 46 15 

R7 59 52 33 24 

R8 67 44 33 24 

R9 70 29 28 41 

R10 85 26 47 6 
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R2 34 50 

R3 37 

R4 22 
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DIP (1/2) 
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S ( 500~2600)

S II ( 75~450)

NS ( 75~450)

NS ( 500~1000)

GX ( 75~400)

DIP (2/2) 
2011  
2014/8/21  
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DN300 NS-type DIP

DN150 NS-type DIP

DN200 NS-type DIP Damaged DN75 PVC

Tsunami
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ASCE (1984) - Guidelines for the Seismic 
Design of Oil and Gas Pipeline Systems. 
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