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Damage to buried 
pipe by fault rupture

1999 Kocaeli
Earthquake in 
Turkey

Normal fault

1999 Kocaeli
Earthquake in 
Turkey

Type of Faults
Compression

Tension

Normal Reverse

Left lateral strike Right lateral strike

 There are about 2,000 active faults in Japan.

【Reverse fault】

Sources: The Headquarters for Earthquake Research Promotion

Typical fault type in Japan

 There are many active fault at the West coast, US. 

Sources: SIMPLIFIED FAULT ACTIVITY MAP OF CALIFORNIA

San Andreas

ex. Major California faults

Heyward-Rogers Creek

San Diego

Los Angeles

San Francisco

San Jacinto

Garlock

【Strike-slip fault】
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【Reverse fault】

Reverse fault

1999 Chi-Chi 
Earthquake in 
Taiwan

1999 Chi-Chi earthquake in Taiwan

Damage to 
buried pipe by 
fault rupture

1999 Chi-Chi earthquake in Taiwan

Damage to buried pipe 
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1999 Chi-Chi 
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 Date, Time： 2014.11 .22 日(Sat)22:08PM

 Epicenter：Nagano Pref. (N 36.7°, E137.9°)

 Depth： 5km

 Magnitude： 6.7

 to

 JMA Seismic Intensity

6- Nagano City, Otari Vikkage, Ogawa Village

5+ Hakuba Village, Shinano Village

5- Itoigawa City, Myoko City, etc.

 No death,  Serious injured:10, Totally collapse houses: 39

Vertical：
About 80㎝
Horizontal
About 30㎝
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About 80cm of vertical displacement and about 30cm of horizontal displacement
・Sewerage pipe(HPφ450) no useable → pumping up
・Drinking water pipe(PEφ75)  no water leakage

After EQBefore EQ

Fault Crossing Pipe in Hakuba Village

Fault Crossing Pipe in Hakuba Village

Unit: mm

Plan

Section Side view

Fault line

Fault Crossing Pipe in Hakuba Village Fault Crossing Pipe in Hakuba Village
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+ of horizontal axis means 
east direction
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 Jiunn Liang Lin, Taiwan
Water main

 Keita Oda, Japan
Earthquake resistant ductile iron pipe

 Calvin Huey, USA
Water treatment plant

 Hayato Nakazono, Japan
Steel pipe

 Gee-Yu Liu, Taiwan
Water main

Thank your for your kind attention.

Vertical disp.：
about 80㎝
Horizontal disp.
about 30㎝


