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要  旨 

 

本研究は，矢板式係船岸の控え工として用いられる組杭の横抵抗メカニズムを実験的に明らかに

するとともに，組杭の横抵抗増加のために効果的な地盤改良方法を検討した．本研究では，杭の水

平載荷に関する遠心模型実験，大型模型実験および X 線 CT 装置を用いた模型実験を行った．実験

結果や既往の知見から，組杭を構成する押込み杭と引抜き杭に挟まれた杭間地盤が発揮する地盤反

力は，単杭における周辺地盤の地盤反力と比べて小さいことがわかった．そこで，地盤反力増加を

目的として杭間地盤をセメント固化改良する方法を考案し，各種模型実験を行って杭間地盤が改良

された組杭の横抵抗特性を詳細に調べた．本研究では，組杭の横抵抗特性に及ぼす改良体の改良深

さおよび改良体の強度・剛性の影響を調べ，効果的な改良方法を明らかにした．これらの実験結果

に基づいて，既存の組杭を改良することを目的として，改良断面の決定方法を示した． 

 

キーワード：組杭，横抵抗，セメント固化改良，水平載荷試験，X 線 CT スキャン 
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stabilized by cement treating method 
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Synopsis 
 

The aim of this study is to reveal a useful soil stabilization method to increase lateral resistance 
of existing coupled piles. The authors conducted three kinds of lateral loading tests of coupled 
piles; centrifuge model test, large-scale model test and X-ray CT scanning model test. The authors 
discuss how a pair of coupled piles resists against lateral loading compared with a single tilted pile. 
The experimental results show the ground intermediating between two tilted piles composing a pair 
of coupled piles exerts lower ground reaction compared with the ground surrounding a single tilted 
pile. 

The paper describes a method to stabilize the intermediate ground of coupled piles using cement 
treating technique. The paper also describes experimental results of the model tests to evaluate 
effects of several conditions in terms of depth and strength of cement-treated soil on the lateral 
resistance of coupled piles for which the intermediate ground is stabilized with its mechanism of 
increasing lateral resistance. Based on the experimental results, the authors introduce how to 
determine the specific of soil stabilization of intermediate soil. 

 
Key Words: Coupled piles, lateral resistance, cement-treating method, horizontal loading test,  

X-ray CT scanning 
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