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Seismic Safety Measure in  Urban Gas Industry
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The Japan Gas Association

The spectrum intensity (SI) is used to decide supply 
suspended areas.

Sv: Velocity response spectrum

-> Immediate shutoff

scmSI /6030  -> Emergency checkup
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Relationship between damage ratio of gas 
pipeline and SI value

SI (cm/s)

Damage ratio
60 cm/s30 cm/s
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Distribution of SI values observed at K-NET sites
) )

")

")")

")
")

")
") ")

")
")

")
")

")

")

")

")

")

")

") ")
")

")
")

")
")

")
")

")")

")
")

")
")")

")")

")

")

")

")
")

")
")

")
") ")

")

")

")

")

")

")

")
")

")

")

")
")

")
")

")
")

")")

")

")

")

")

")

")")

")")
") ")

")

")
")

")
")")")")

")

")

")
")

")")

") ") ")
")

") ")
")

") ")
")")

") ") ")

")

")

")

")
")

")

") ")

")

")

")
")

")
")

")

")
")

")

")

")
")

")

")

")

")

")

")

")
")

")

")

")
")

")

")")")
")

") ") ")

") ")

")")
")

")

")
") ")

")

")
")

")
")

")

")

")
")")

")

")
")

")
")

")

")
")

")
")

")
")")

")")

")")

")

")
")

")
")

")
")

")
")

") ")
")") ")

")

")
")

")") ") ")

")")

")
")

")
")

")
")

")

")

")
")

")

")
")

") ")
")")

")
")")")")")")
") ") ")")")")

")

")")
") ") ")

")
") ")

")

")")
")

") ")

") ")

_̂
新潟
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相模原

横須賀

宇都宮

いわき
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SI (cm/s)

Fault plane:
Estimated by GSI
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Distribution of SI values observed at K-NET sites
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Hokota (IBR013)
80.1

Kasama (IBR005)
75.7

Mooka (TCG013)
82.0

Ogawa (TCG006)
83.8

Hitachi (IBR003)
79.7
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Southern part

Sukagawa (FKS017)
68.6

Number of Affected Gas Users
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Compiled on April 11, 2011 by the Japan Gas Association
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Kasukabe (150)

Urayasu (8631)

Yokohama (40)

Hadano (380)
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Distribution of SI values observed at K-NET sites
Northern part
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Sohma (FKS001)
74.5

Kakuda (MYG017)
66.5

Iwanuma (MYG015)
78.0

Sendai (MYG013)
104.2

Shiogama (MYG012)
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105.2

Ichinoseki (IWT010)
63.5

Number of Affected Gas Users
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Compiled on April 11, 2011 by the Japan Gas Association
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磐梯山

栗駒山

岩手山

早池峰山

鳥海山<新山>

蔵王山<熊野岳>

新潟

仙台

秋田 盛岡

") 0.9 - 5.0

") 5.0 - 10.0

") 10.0 - 15.0

") 15.0 - 20.0

") 20.0 - 25.0

") 25.0 - 30.0

") 30.0 - 40.0

") 40.0 - 50.0

") 50.0 - 60.0

") 60.0 - 70.0

") 70.0 - 80.0

") 80.0 - 100.0

") 100.0 - 110.0

SI (cm/s)

40

77

150

207

258

380

471

514

1140

1236

2920

6342

6738

6834

8631

9665

15221

30008

311144

No. of affectedHachinohe (1236)

Kamaishi (6342)

Ishinomaki (6738)

Sendai (311144)

Shiogama (9665)

Fukushima (2920)

Kesennuma (1140)



Recovery Rate
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The Japan Gas Association

Ishinomaki

Urayasu

Field Survey in Ishinomaki
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June 7, 2011

Hiyoriyama-park

Ishinomaki Gas



Field Survey in Ishinomaki
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June 7, 2011

LNG tank
Gas holder

Temporary pipeline

LNG tank lorry
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Field Survey in Ishinomaki June 7, 2011



Recovery Process of Ishinomaki Gas
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March 23: Gas supply to Japanese Red Cross 
Ishinomaki Hospital was restarted operating the on-
site gas generator

April 9: Gas-making plant was reopened using 
temporary facilities

April 12 – May 3: Gas supply was recovered except 
for the severely tsunami-inundated areas

May 18: Restoration work was almost over except for 
the completely washed-away areas

http://www.ishinomaki-gas.co.jp/saigai.htm

Summary
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 Gas supply was extensively disrupted in the 
eastern part of Japan (from Kanto to Tohoku districts).

 Gas supply was almost recovered within several 
days in Kanto district except for the extremely liquified 
areas (Gas supply in Urayasu was recovered on 
March 30, 2011.) .

 Restoration work in Ishinomaki could be performed 
approximately one month after the earthquake 
because the head quarter and the plant of Ishinomaki 
Gas were affected by tsunami.
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Explosion of LPG tank at Chiba oil refinery 
(photo taken at Chiba University)


