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ĭĪĬŜŅ 

ěŅĔŏľĨŋĔŅĶĦƢŐįƞĬħŇĬœľĺĕĬŅħȮ4,1ȮĶŇĔŏĨŀĶƢȮĪňŗě,ŏĝňĵĚĶŅĵȮŏĴŊŗŀĺńĬĪňŗȮ3ȮıķļĳŅėĴȮ0335Ȯ
ŐĶĚĽńŗĬĽŃŏĪŊŀĬěŅĔŐįƞĬħŇĬœľĺŒĬėĶńŘĚĬňŘȮœħƟĽĶƟŅĚįĸĔĶŃĪĭŐĸŃėĺŅĴŏĽňĵľŅĵĨƞŀŀŅėŅĶȮĭƟŅĬŏĶŊŀĬȮ
őĶĚŏĶňĵĬŐĸŃĪŜŅŒľƟŏĔŇħĶŀĵŐĨĔĭĬĩĬĬŐĸŃıŊŘĬħŇĬȮĬŀĔěŅĔĬńŘĬȮŒĬľĸŅĵıŊŘĬĪňŗœħƟĶńĭįĸĔĶŃĪĭ 
ěŅĔĪĶŅĵıŋȮ 

ĔĶĴĪĶńıĵŅĔĶīĶĦňœħƟħŜŅŏĬŇĬĔŅĶĨĶĺěĽŀĭıŊŘĬĪňŗħƟĺĵĺŇīňĔŅĶĽŜŅĶĺěīĶĦňĲƕĽŇĔĽƢŒĬŏĕĨıŊŘĬĪňŗȮ 
ŀ,ŐĴƞĸŅĺȮŀ,ıŅĬȮŀ,ŐĴƞĽĶĺĵȮŐĸŃŀ,ŏĴŊŀĚȮěŜŅĬĺĬĪńŘĚĽŇŘĬȮ00ȮŐľƞĚȮŏıŊŗŀľŅĽŅŏľĨŋĪŅĚīĶĦňĺŇĪĵŅ 
ŐĸŃŐĬĺĪŅĚĮƚŀĚĔńĬŐĔƟœĕľŅĔŏĔŇħŐįƞĬħŇĬœľĺȮĕĬŅħĶŋĬŐĶĚĕŉŘĬŀňĔȮőħĵŏĮƦĬıŊŘĬĪňŗ 
ĪňŗĽĴŏħŖěıĶŃŏĪıĶńĨĬĶŅĝĽŋħŅłȮĴňıĶŃĶŅĝĔĶŃŐĽŒľƟĶňĭħŜŅŏĬŇĬĔŅĶĔƞŀĽĶƟŅĚŀŅėŅĶŏĶňĵĬıĶŃĶŅĝĪŅĬ 
ľĸńĚŒľĴƞĪňŗĽŅĴŅĶĩĨƟŅĬŐĶĚŐįƞĬħŇĬœľĺœħƟȮěŜŅĬĺĬȮ2ȮŐľƞĚȮŏĮƦĬĔŅĶĕŀėĺŅĴŀĬŋŏėĶŅŃľƢȮěŅĔĽŜŅĬńĔĚŅĬ
ŏĕĨıŊŘĬĪňŗĔŅĶĻŉĔļŅĮĶŃĩĴĻŉĔļŅŏĝňĵĚĶŅĵŏĕĨȮ/ȮŐĸŃŏĕĨȮ0ȮěŜŅĬĺĬȮ//ȮŐľƞĚȮŐĸŃĪňŗĔĶĴĪĶńıĵŅĔĶīĶĦň
ħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěŏŀĚěŜŅĬĺĬȮ5ȮŐľƞĚȮőħĵŐĭƞĚĨŅĴĽĳŅıėĺŅĴŏĽňĵľŅĵŐĭƞĚŏĮƦĬȮőĶĚŏĶňĵĬĪňŗŀŅėŅĶŏĶňĵĬ
ŏĽňĵľŅĵĴŅĔȮĴňěŜŅĬĺĬȮ/4ȮŐľƞĚȮıŊŘĬĪňŗĪňŗŏĔŇħĪĶŅĵıŋȮĴňěŜŅĬĺĬȮ1ȮŐľƞĚȮıŊŘĬĪňŗĭƟŅĬŏĶŊŀĬŏĽňĵľŅĵĴŅĔȮ 
ěŜŅĬĺĬȮ/ȮŐľƞĚȮŐĸŃĩĬĬĪňŗœħƟĶńĭėĺŅĴŏĽňĵľŅĵȮěŜŅĬĺĬȮ0ȮŐľƞĚȮĞŉŗĚœħƟħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěīĶĦňĲƕĽŇĔĽƢ 
ħƟĺĵĺŇīňĺńħėƞŅėĺŅĴĨƟŅĬĪŅĬœĲĲƚŅŏıŊŗŀĻŉĔļŅĸńĔļĦŃĝĬŇħŐĸŃėĺŅĴľĬŅĕŀĚĝńŘĬĨŃĔŀĬȮĝĬŇħ 
ŐĸŃėĺŅĴĸŉĔĕŀĚľŇĬįŋŐĸŃľŇĬŐĕŖĚȮȮĺŇīňĺńħėĸŊŗĬœľĺĽŃŏĪŊŀĬĝĬŇħėĸŊŗĬįŇĺħŇĬŐĭĭľĸŅĵĝƞŀĚĽńĠĠŅĦ 
ŏıŊŗŀľŅėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺȮŐĸŃĺŇīňĽŜŅĶĺěľĵńŗĚĸŉĔħƟĺĵĽńĠĠŅĦŏĶħŅĶƢŏıŊŗŀľŅėĺŅĴ
ľĬŅĕŀĚĝńŘĬĨŃĔŀĬȮėĺŅĴĸŉĔĕŀĚĶŀĵŐĨĔĭĬıŊŘĬħŇĬȮŐĸŃĶŃħńĭĬŘŜŅŒĨƟħŇĬȮ 
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ĶŃľĺƞŅĚȮ/,20ȮĩŉĚȮ/,4/ȮĞŉŗĚŏĮƦĬĽŅŏľĨŋĪňŗĪŜŅŒľƟıŊŘĬħŇĬŒĨƟľƟŀĚŀŅėŅĶŏĶňĵĬŏĔŇħĔŅĶĽńŗĬĽŃŏĪŊŀĬĴŅĔĔĺƞŅ
ŀŅėŅĶŏĶňĵĬĪňŗĨńŘĚŀĵŌƞĭĬľŇĬŐĕŖĚȮ 

ıŊŘĬĪňŗĪňŗŏĔŇħĪĶŅĵıŋȮěŜŅĬĺĬȮ1ȮŐľƞĚȮıĭĺƞŅıŊŘĬħŇĬĴňėĺŅĴľĬŅĨńŘĚŐĨƞȮ.,6ȮĩŉĚȮ0ȮŏĴĨĶȮĺŅĚĪńĭŀĵŌƞ
ĭĬĝńŘĬĪĶŅĵľĶŊŀĝńŘĬĪĶŅĵĮĬħŇĬŏľĬňĵĺŀŋƟĴĬŘŜŅȮĽŅŏľĨŋĔŅĶŏĔŇħĪĶŅĵıŋȮŏĔŇħěŅĔŐĶĚĽńŗĬĽŃŏĪŊŀĬ 
ĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺŏĕĵƞŅĝńŘĬĨŃĔŀĬĪĶŅĵľĶŊŀĪĶŅĵĮĬħŇĬŏľĬňĵĺĪňŗŀŇŗĴĨńĺħƟĺĵĬŘŜŅȮŏĔŇħĔŅĶŀńħĨńĺ 
ĕŀĚĨŃĔŀĬĪŜŅŒľƟŐĶĚħńĬĬŘŜŅŏıŇŗĴĕŉŘĬȮĪŜŅŒľƟĨŃĔŀĬĪĶŅĵľĶŊŀĪĶŅĵĮĬħŇĬŏľĬňĵĺœľĸıŋƞĚĕŉŘĬĴŅĽŌƞįŇĺħŇĬ 

ıŊŘĬĪňŗĭƟŅĬŏĶŊŀĬŏĽňĵľŅĵȮŏĔŇħĕŉŘĬĪňŗĭƟŅĬľƟĺĵĽƟŅĬĵŅĺȮıĭĺƞŅıŊŘĬĪňŗŏĮƦĬĝńŘĬħŇĬĩĴŐĸŃĝńŘĬĪĶŅĵ 
ŐĸŃĝńŘĬħŇĬŏľĬňĵĺĪňŗĴňėĺŅĴľĬŅĴŅĔĔĺƞŅȮ1.ȮŏĴĨĶȮĴňėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺȮ/,34Ȯ
ĽƞĺĬĭĶŇŏĺĦŏĝŇĚŏĕŅıĭŏĮƦĬĝńŘĬľŇĬįŋȮľĶŊŀĨŃĔŀĬŏĝŇĚŏĕŅȮĴňėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚŐįƞĬħŇĬœľĺȮ/,/1Ȯ
ŀŅėŅĶĭƟŅĬŏĶŊŀĬĪňŗœħƟĶńĭėĺŅĴŏĽňĵľŅĵĽƞĺĬŒľĠƞŏĮƦĬŀŅėŅĶėŀĬĔĶňĨŏĽĶŇĴŏľĸŖĔĽŀĚĝńŘĬĪňŗĽĶƟŅĚŀĵŌƞ 
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ĩĬĬĪňŗœħƟĶńĭėĺŅĴŏĽňĵľŅĵȮěŜŅĬĺĬȮ0ȮŐľƞĚȮȮĪňŗĪŅĚľĸĺĚľĴŅĵŏĸĕȮ//6ȮĶŃľĺƞŅĚľĸńĔĔŇőĸŏĴĨĶ 
ĪňŗȮ/3/-/30ȮŐĸŃĶŀĵŐĨĔĪňŗŏĔŇħĭĬĩĬĬĸŅħĵŅĚĭƟŅĬŒľĴƞěńħĽĶĶȮĨ,ħĚĴŃħŃȮŀ,ŐĴƞĸŅĺȮŏĮƦĬĶŀĵŐĨĔ 
ĪňŗŏĔŇħĭĬıŊŘĬħŇĬŒĬĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĨńĺĕŀĚĝńŘĬħŇĬĨŃĔŀĬĶŃħńĭįŇĺħŇĬȮĶŀĵŐĨĔįƞŅĬĸŉĔĸĚœĮŒĨƟħŇĬȮ 
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1. ĶŅĵĚŅĬįĸĔŅĶĨĶĺěĽŀĭīĶĦňĺŇĪĵŅŒĨƟįŇĺħŇĬŐĸŃĨĶĺěĽŀĭ 

ŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺȮőĶĚŏĶňĵĬŐĴƞĸŅĺĺŇĪĵŅėĴ 
Ĩ,ħĚĴŃħŃȮŀ.ŐĴƞĸŅĺ Ȯě.ŏĝňĵĚĶŅĵ 

1.1 ėĺŅĴŏĮƦĬĴŅ 

ěŅĔŏľĨŋĔŅĶĦƢŐįƞĬħŇĬœľĺŏĴŊŗŀĺńĬĪňŗȮ5 ıķļĳŅėĴȮ2557 ĪŜŅŒľƟŀŅėŅĶŏĶňĵĬȮŀŅėŅĶĮĶŃĔŀĭ 
ĕŀĚőĶĚŏĶňĵĬŐĴƞĸŅĺĺŇĪĵŅėĴœħƟĶńĭėĺŅĴŏĽňĵľŅĵȮĽĴŏħŖěıĶŃŏĪıĶńĨĬĶŅĝĽŋħŅłȮœħƟĴňıĶŃĶŅĝĔĶŃŐĽ
ĶńĭĽńŗĚŒľƟĶňĭħŜŅŏĬŇĬĔŅĶĔƞŀĽĶƟŅĚŀŅėŅĶŏĶňĵĬıĶŃĶŅĝĪŅĬľĸńĚŒľĴƞĪňŗĽŅĴŅĶĩĨƟŅĬĪŅĬŐĶĚŐįƞĬħŇĬœľĺœħƟȮ 
ĪŅĚĔĶĴĪĶńıĵŅĔĶīĶĦňȮěŉĚœħƟħŜŅŏĬŇĬĔŅĶĨĶĺěĽŀĭıŊŘĬĪňŗħƟĺĵĺŇīňĔŅĶĽŜŅĶĺěīĶĦňĲƕĽŇĔĽƢŒĬĭĶŇŏĺĦőĶĚŏĶňĵĬ
ŐĴƞĸŅĺĺŇĪĵŅėĴŐĸŃıŊŘĬĪňŗĕƟŅĚŏėňĵĚ 

1.2 ĺńĨĩŋĮĶŃĽĚėƢ 

ŏıŊŗŀĻŉĔļŅĸńĔļĦŃīĶĦňĺŇĪĵŅŒĨƟįŇĺħŇĬŐĸŃĨĶĺěĽŀĭŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺ 
ŒĬĝńŘĬĨŃĔŀĬ  ĽŜŅľĶńĭĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶĔƞŀĽĶƟŅĚŀŅėŅĶŏĶňĵĬŒľĴƞĪħŐĪĬȮ 

1.3 ıŊŘĬĪňŗħŜŅŏĬŇĬĔŅĶȮ 
őĶĚŏĶňĵĬŐĴƞĸŅĺĺŇĪĵŅėĴȮĨ,ħĚĴŃħŃȮŀ,ŐĴƞĸŅĺȮě.ŏĝňĵĚĶŅĵȮĨŜŅŐľĬƞĚıŇĔńħĪŅĚĳŌĴŇĻŅĽĨĶƢȮ

573876ȮĨŃĺńĬŀŀĔȮŐĸŃ 2183211ȮŏľĬŊŀȮ&ĶŌĮĪňŗȮ/-/ŐĸŃȮĶŌĮĪňŗȮ/-0'ȮĸńĔļĦŃĳŌĴŇĮĶŃŏĪĻŏĮƦĬĪňŗĶŅĭĸŋƞĴ
ĨƞŀŏĬŊŗŀĚœĮħƟŅĬĪŇĻĨŃĺńĬŀŀĔȮĶŃħńĭėĺŅĴĽŌĚŏĜĸňŗĵȮ20.ȮŏĴĨĶȮěŅĔĶŃħńĭĬŘŜŅĪŃŏĸĮŅĬĔĸŅĚȮĴňŐĴƞĬŘŜŅ 
ŐĴƞĸŅĺľƞŅĚŀŀĔœĮĪŅĚĪŇĻĨŃĺńĬĨĔŏĜňĵĚŒĨƟĮĶŃĴŅĦȮ1ȮĔŇőĸŏĴĨĶȮħƟŅĬĪŇĻĨŃĺńĬĨĔŏĮƦĬŏĬŇĬŏĕŅŐĸŃĪňŗĶŅĭ
ĶŃľĺƞŅĚĳŌŏĕŅ 

1.4 ĺŇīňĔŅĶĽŜŅĶĺě 

1.ȮĽŜŅĶĺěīĶĦňĲƕĽŇĔĽƢħƟĺĵĺŇīňĺńħėƞŅėĺŅĴĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚȮ&Electrical 
Resistivity Imaging;ȮERI'ȮěŜŅĬĺĬȮ6ȮŐĬĺĽŜŅĶĺěȮőħĵŐĬĺĽŜŅĶĺěĪňŗȮ1*Ȯ2, 4ȮŐĸŃȮ6ȮŒĝƟĶŃĵŃľƞŅĚȮ4ȮŏĴĨĶȮ
ŐĬĺĽŜŅĶĺěĪňŗȮ3ȮŐĸŃȮ5ȮŒĝƟĶŃĵŃľƞŅĚȮ5ȮŏĴĨĶȮŐĸŃĺŇīňĺńħėƞŅėĺŅĴĨƟŅĬĪŅĬœĲĲƚŅŐĭĭľĵńŗĚĸŉĔȮ&Vertical 
Electrical Sounding; VES)ȮěŜŅĬĺĬȮ0ȮěŋħȮ&ŏĬŊŗŀĚěŅĔėŋĦĽĴĭńĨŇėĺŅĴĨƟŅĬĪŅĬœĲĲƚŅȮĕŉŘĬŀĵŌƞĔńĭĝĬŇħ 
ĕŀĚľŇĬȮĝĬŇħĕŀĚĨŃĔŀĬȮėĺŅĴıĶŋĬȮŐĸŃȮėĺŅĴĝŊŘĬȮĞŉŗĚĪŜŅŒľƟĨŃĔŀĬĝĬŇħŏħňĵĺĔńĬŐĨƞĴňėĺŅĴĝŊŘĬĨƞŅĚĔńĬȮ
ŐĽħĚėƞŅėĺŅĴĨƟŅĬĪŅĬŐĨĔĨƞŅĚĔńĬœħƟȮħńĚĬńŘĬȮěŉĚœħƟħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěŐĭĭľĵńŗĚĸŉĔȮŏıŊŗŀĺŇŏėĶŅŃľƢľŅĝĬŇħ
ŐĸŃėĺŅĴĸŉĔĕŀĚľŇĬ-ĨŃĔŀĬŒľƟĩŌĔĨƟŀĚĴŅĔĕŉŘĬ' 
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2.ȮȮĽŜŅĶĺěīĶĦňĲƕĽŇĔĽƢħƟĺĵĺŇīňĺńħėĸŊŗĬœľĺĽŃŏĪŊŀĬĝĬŇħėĸŊŗĬįŇĺħŇĬŐĭĭľĸŅĵĝƞŀĚĽńĠĠŅĦȮ
(Multi-Channel Analysis of Surface Waves; MASW)ȮőħĵĔŅĶĺńħėĺŅĴŏĶŖĺėĸŊŗĬŏĜŊŀĬŒĬĶŃħńĭėĺŅĴ
ĸŉĔĨńŘĚŐĨƞıŊŘĬįŇĺěĬĩŉĚĶŃħńĭėĺŅĴĸŉĔ 30 ŏĴĨĶ (Vs 30) 

3.  ĽŜŅĶĺěľĵńŗĚĸŉĔħƟĺĵĽńĠĠŅĦŏĶħŅĶƢȮ(Ground Penetrating Radar; GPR) 

2,ȮŏěŅŃĽŜŅĶĺěŏĔŖĭĨńĺŀĵƞŅĚĨŃĔŀĬȮőħĵŒĝƟĽĺƞŅĬĴŊŀľĴŋĬȮ(Hand Auger)ȮŐĸŃĕŋħľĸŋĴĽŜŅĶĺěȮ
(Pitting) 

1.5 įĸĔŅĶĽŜŅĶĺě 

įĸĔŅĶĽŜŅĶĺěĺńħėƞŅėĺŅĴĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚȮ&ĶŌĮĪňŗȮ/-1ȮĩŉĚĶŌĮĪňŗȮ/-6'ȮŐĸŃŐĭĭ
ľĵńŗĚĸŉĔȮ&ĶŌĮĪňŗȮ/-7 ŐĸŃȮĶŌĮĪňŗȮ/-/.)ȮŐĸŃĔŅĶŏěŅŃĽŜŅĶĺěŏĔŖĭĨńĺŀĵƞŅĚĨŃĔŀĬȮ&ĶŌĮĪňŗȮ/-//'ȮıĭĺƞŅıŊŘĬĪňŗ
ŏĮƦĬĝńŘĬħŇĬĩĴŐĸŃĝńŘĬħŇĬŏľĬňĵĺĮĬĪĶŅĵȮĴňėĺŅĴľĬŅĮĶŃĴŅĦȮ0ȮŏĴĨĶȮĩńħĸŉĔĸĚœĮŏĮƦĬĝńŘĬĨŃĔŀĬĪĶŅĵ
ŐĸŃĝńŘĬħŇĬŏľĬňĵĺĪňŗŀŇŗĴĨńĺħƟĺĵĬŘŜŅĴňėĺŅĴľĬŅĮĶŃĴŅĦȮ3.ȮŏĴĨĶȮőħĵĴňėƞŅėĺŅĴĨƟŅĬĪŅĬœĲĲƚŅėƞŀĬĕƟŅĚĨŗŜŅȮ
&ĬƟŀĵĔĺƞŅȮ15ȮőŀľƢĴŏĴĨĶ'ȮŐĸŃĶŀĚĶńĭħƟĺĵĝńŘĬľŇĬįŋĪňŗėĺŅĴĸŉĔĮĶŃĴŅĦȮ51ȮŏĴĨĶ 

įĸĔŅĶĽŜŅĶĺěĺńħėĸŊŗĬœľĺĽŃŏĪŊŀĬĝĬŇħėĸŊŗĬįŇĺħŇĬŐĭĭľĸŅĵĝƞŀĚĽńĠĠŅĦıĭĺƞŅėƞŅėĺŅĴŏĶŖĺėĸŊŗĬ
ŏĜŊŀĬŒĬĶŃħńĭėĺŅĴĸŉĔĨńŘĚŐĨƞıŊŘĬįŇĺħŇĬěĬĩŉĚĶŃħńĭėĺŅĴĸŉĔ 30 ŏĴĨĶ (Vs 30) ŏĪƞŅĔńĭȮ 
343ȮŏĴĨĶ-ĺŇĬŅĪňȮěńħŏĮƦĬĨŃĔŀĬĮĶŃŏĳĪȮDȮħŇĬŏĬŊŘŀŐĬƞĬȮ(stiff soil)ȮĨŅĴĴŅĨĶģŅĬĕŀĚ National 
Earthquake Hazards Reduction Program (NEHRP, 2003)ȮőħĵĴňėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬ

ŐįƞĬħŇĬœľĺŏĪƞŅĔńĭ 1.44Ȯ&ĶŌĮĪňŗȮ/-/0) 
ĨŅĶŅĚĪňŗȮ/-/ȮĴŅĨĶģŅĬĕŀĚȮȮȮNational Earthquake Hazards Reduction Program (NEHRP, 
2003) 

Site 
Class 

Type Soil Shear Wave Velocity  (m/s) 

A Hard rock > 1500  
B Rock 54.Ȯ:TqȮƐȮ/3.. 
C Very dense soil and soft rock 14.Ȯ:TqȮƐ 760 
D Stiff soil /6.ȮƐȮTqƐȮ14. 
E Soft clay soil  ƐȮ/6. 
F Soil Require site response analysis: liquefiable soils, very high 

plasticity clays, Peat 
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įĸĔŅĶĽŜŅĶĺěőħĵĺŇīňľĵńŗĚĸŉĔħƟĺĵĽńĠĠŅĦŏĶħŅĶƢȮ&GPR) (ĶŌĮĪňŗȮ/-/1 ĩŉĚȮĶŌĮĪňŗȮ/-/4) ıĭĸńĔļĦŃ
ĽńĠĠŅĦėĸŊŗĬĪňŗŐĨĔĨƞŅĚĔńĬĽŀĚĸńĔļĦŃȮĮĶŃĔŀĭħƟĺĵĸńĔļĦŃĽńĠĠŅĦėĸŊŗĬŒĬĝńŘĬĭĬĪňŗĶŃħńĭįŇĺħŇĬĩŉĚ
ĶŃħńĭėĺŅĴĸŉĔŏĜĸňŗĵȮ2 ŏĴĨĶȮŏĮƦĬĝńŘĬħŇĬĩĴŐĸŃĝńŘĬĪĶŅĵĮĬħŇĬŏľĬňĵĺȮĽƞĺĬĝńŘĬĩńħĸĚĴŅĪňŗĶŃħńĭėĺŅĴĸŉĔ
ĴŅĔĔĺƞŅȮ03ȮŏĴĨĶȮŏĮƦĬĝńŘĬĨŃĔŀĬĪňŗŀŇŗĴĨńĺħƟĺĵĬŘŜŅȮŐĸŃĽńĠĠŅĦėĸŊŗĬŏĶħŅĶƢĪňŗįŇħĮĶĔĨŇŏĪƞŅĔńĬĨƞŀŏĬŊŗŀĚ
ĨĸŀħŐĬĺĽŜŅĶĺěȮĭƞĚĝňŘĩŉĚĶŃħńĭĬŘŜŅŒĨƟħŇĬĪňŗėĺŅĴĸŉĔĮĶŃĴŅĦȮ1-2ȮŏĴĨĶȮ 

1.6 ĽĶŋĮįĸĔŅĶĽŜŅĶĺě 

ĭĶŇŏĺĦőĶĚŏĶňĵĬŐĴƞĸŅĺĺŇĪĵŅėĴȮıĭĺƞŅıŊŘĬĪňŗŏĮƦĬĝńŘĬħŇĬĩĴŐĸŃĝńŘĬħŇĬŏľĬňĵĺȮĴňėĺŅĴľĬŅ
ĮĶŃĴŅĦȮ0ȮŏĴĨĶȮĩńħĸŉĔĸĚœĮŏĮƦĬĝńŘĬħŇĬŏľĬňĵĺĮĬĪĶŅĵĪňŗŀŇŗĴĨńĺħƟĺĵĬŘŜŅĴňėĺŅĴľĬŅĮĶŃĴŅĦȮ3.ȮŏĴĨĶȮ
ŐĸŃĶŀĚĶńĭħƟĺĵĝńŘĬľŇĬįŋĪňŗėĺŅĴĸŉĔĮĶŃĴŅĦȮ51ȮŏĴĨĶȮĪńŘĚĬňŘȮĝńŘĬĨŃĔŀĬħŇĬĭĶŇŏĺĦőĶĚŏĶňĵĬŐĴƞĸŅĺ
ĺŇĪĵŅėĴĴňėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺŏĪƞŅĔńĭ 1.44Ȯ 

1.7 ĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶĔƞŀĽĶƟŅĚŀŅėŅĶŏĶňĵĬŒľĴƞ 

ĔĶĦňŒĝƟģŅĬĶŅĔŐĭĭŐįƞȮĨƟŀĚŀŀĔŐĭĭģŅĬĶŅĔŒľƟĺŅĚŀĵŌƞĭĬĝńŘĬħŇĬŐĕŖĚľĶŊŀĭĬĝńŘĬľŇĬȮĪňŗĴňĔŅĶ
ĮĶńĭıŊŘĬŒľƟœħƟĶŃħńĭȮőħĵľƟŅĴŒĝƟĔŅĶŏĪėŀĬĔĶňĨŏıŊŗŀĪŜŅĔŅĶĮĶńĭĶŃħńĭŐĸŃĨƟŀĚĵŉħģŅĬĶŅĔŒľƟĴńŗĬėĚŐĕŖĚŐĶĚ
ħƟĺĵĶŃĭĭȮDowel Bar ĪňŗİƤĚĸĚœĮŒĬľŇĬŐĕŖĚœĴƞĬƟŀĵĔĺƞŅȮ50ȮŏĞĬĨŇŏĴĨĶȮ 

ĔĶĦňŒĝƟģŅĬĶŅĔŐĭĭŏĽŅŏĕŖĴȮĨƟŀĚŏıŇŗĴĕĬŅħľĬƟŅĨńħĕŀĚŏĽŅŏĕŖĴŐĸŃŏıŇŗĴŏľĸŖĔĮĸŀĔŒĬŏĽŅŏĕŖĴȮ
ŏıŊŗŀĶŀĚĶńĭŐĶĚŏĜŊŀĬĪňŗŏıŇŗĴĴŅĔĕŉŘĬěŅĔėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺ 

ŒĬıŊŘĬĪňŗőĶĚŏĶňĵĬŐĴƞĸŅĺĺŇĪĵŅėĴȮȮįĸĔŅĶĽŜŅĶĺěīĶĦňĲƕĽŇĔĽƢȮȮœĴƞıĭĝńŘĬħŇĬĪňŗĴňőŀĔŅĽŏĔŇħĪĶŅĵıŋȮ
(Liquefaction'ȮȮŏĴŊŗŀŏĔŇħŐįƞĬħŇĬœľĺȮěŉĚœĴƞěŜŅŏĮƦĬĨƟŀĚĪŜŅĔŅĶĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚĕŀĚĝńŘĬħŇĬȮ&Soil 
Improvement' 

ĪńŘĚĬňŘȮľŅĔĴňĕƟŀĽĚĽńĵȮľĶŊŀĨƟŀĚĔŅĶĕƟŀĴŌĸŏıŇŗĴŏĨŇĴȮĕŀŒľƟĮĶŃĽŅĬȮĽŜŅĬńĔŏĪėőĬőĸĵňīĶĦňȮ 
ĔĶĴĪĶńıĵŅĔĶīĶĦňȮőĪĶ,Ȯ.Ȯ040/Ȯ7607 
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ĶŌĮĪňŗȮ/-/ őĶĚŏĶňĵĬŐĴƞĸŅĺĺŇĪĵŅėĴȮŐĽħĚŐĬĺĽŜŅĶĺěĔŅĶĺńħėƞŅėĺŅĴĨƟŅĬœĲĲƚŅŏıŊŗŀĨĶĺěĽŀĭ
ĸńĔļĦŃĝńŘĬħŇĬŐĸŃľŇĬȮŐĸŃėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺȮŐĬĺĽŜŅĶĺěĪňŗ/, 2, 4 ŐĸŃȮ6 
(L1, L2, L4 ŐĸŃȮL6) ĴňĶŃĵŃĪŅĚĪňŗŏĪƞŅĔńĬėŊŀȮ/88ȮŏĴĨĶŐĬĺĽŜŅĶĺěĪňŗȮ3ȮŐĸŃȮ5Ȯ(L3, L5)ȮĴň
ĶŃĵŃĪŅĚŏĪƞŅĔńĬėŊŀȮ235ȮŏĴĨĶȮŐĬĺĽŜŅĶĺěľĵńŗĚĸŉĔħƟĺĵĽńĠĠŅĦŏĶħŅĶƢȮ&GPR) ĪňŗȮ1ȮĴňĶŃĵŃĪŅĚȮ80Ȯ
ŏĴĨĶȮŐĬĺĽŜŅĶĺěȮGPRȮĪňŗȮ2ȮŐĸŃȮ3ȮĴňĶŃĵŃĪŅĚŏĪƞŅĔńĬėŊŀȮ100ȮŏĴĨĶȮŐĸŃŐĬĺĽŜŅĶĺěȮGPRȮĪňŗ 4 Ĵň
ĶŃĵŃĪŅĚȮ60ȮŏĴĨĶ 

  
ĶŌĮĪňŗȮ/-0 ėĺŅĴŏĽňĵľŅĵĕŀĚŀŅėŅĶŏĶňĵĬȮőĶĚŏĶňĵĬŐĴƞĸŅĺĺŇĪĵŅėĴ 
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ĶŌĮĪňŗȮ/-1 įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚĕŀĚŐĬĺĽŜŅĶĺěȮL1 

 

 
ĶŌĮĪňŗȮ/-2 įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚĕŀĚŐĬĺĽŜŅĶĺě L2 

 
ĶŌĮĪňŗȮ/-3 įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚĕŀĚŐĬĺĽŜŅĶĺě L3 

 
ĶŌĮĪňŗȮ/-4 įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚĕŀĚŐĬĺĽŜŅĶĺě L4 
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ĶŌĮĪňŗȮ/-5 įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚĕŀĚŐĬĺĽŜŅĶĺě L5 

 
ĶŌĮĪňŗȮ/-6 įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭĳŅıĨńħĕĺŅĚĕŀĚŐĬĺĽŜŅĶĺě L6 

 

 
ĶŌĮĪňŗȮ/-7 įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭľĵńŗĚĸŉĔȮVES1 
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ĶŌĮĪňŗȮ/-/. įĸĔŅĶĽŜŅĶĺěĺńħėƞŅĽĳŅıĨƟŅĬĪŅĬœĲĲƚŅŐĭĭľĵńŗĚĸŉĔȮVES2 

 

  

  
ĶŌĮĪňŗȮ/-// ĔŅĶŏĔŖĭĨńĺŀĵƞŅĚĨŃĔŀĬȮőħĵĔŅĶŏěŅŃŐĭĭĽĺƞŅĬĴŊŀľĴŋĬȮŐĸŃĕŋħľĸŋĴĽŜŅĶĺě 
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ĶŌĮĪňŗȮ/-/0 ȮįĸĔŅĶĽŜŅĶĺěħƟĺĵĺŇīňĺńħėĸŊŗĬœľĺĽŃŏĪŊŀĬĝĬŇħėĸŊŗĬįŇĺħŇĬŐĭĭľĸŅĵĝƞŀĚĽńĠĠŅĦĝńŘĬ
ĨŃĔŀĬĴňėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺŏĪƞŅĔńĭȮ/.44 &ėŜŅĬĺĦěŅĔĽĴĔŅĶŏŀĴıŇĶŇėńĸĕŀĚȮ
Midorikawa et.al. (1994'ȮἴἷἯ═ Ȣ Ȣ ἴzἷἯ╥▼ Ȣ ȮőħĵĪňŗȮėƞŅȮAȮėŊŀȮ
ėƞŅŀńĨĶŅĔŅĶĕĵŅĵĨńĺĕŀĚėĸŊŗĬŐįƞĬħŇĬœľĺ' 

 
ĶŌĮĪňŗȮ/-/1 įĸĔŅĶĽŜŅĶĺěľĵńŗĚĸŉĔħƟĺĵĽńĠĠŅĦŏĶħŅĶƢȮ(GPR) ŐĬĺĽŜŅĶĺěĪňŗȮGPR1 

 

ĶŌĮĪňŗȮ/-/2 įĸĔŅĶĽŜŅĶĺěľĵńŗĚĸŉĔħƟĺĵĽńĠĠŅĦŏĶħŅĶƢȮ(GPR) ŐĬĺĽŜŅĶĺěĪňŗȮGPR2 






























































































































































































































































































































