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2. 福島県会津若松市一箕中学校周辺の地震被害 
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2.3 ボーリング調査結果 
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2.4 盛土材の地質 
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●ボーリング地点	
 



383

火山灰質盛土の被害
 Vol.?, No.?, ???-??? 

 3 

20 km

2

50 cm

1 m

20~30 m

 

 
  5 14) 

 

 
 2  

3. 三軸圧縮試験による粒子破砕特性とせん断強度
特性の把握 

3.1 粒子破砕率の定量化 
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3.2 福島現地採取砂の物理特性 
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ρs [g/cm3] 2.542 2.640 
ρdmax [g/cm3] 1.659 1.645 
ρdmin [g/cm3] 0.831 1.335 

 D50 [mm] 0.33 0.18 
 Uc 6.57 1.60 
 Fc [%] 10.9 0.0 

   

3.3 試験条件 
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3.4 等方圧密試験結果 
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3.5 非排水せん断試験結果 
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3.6 繰返し三軸試験結果 
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3.7 試験の違いによる粒子破砕の比較 
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4. 地震時変形解析による検討 
 
4.1 概説 
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4.2 被害断面図 
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4.3 繰返し三軸試験結果を用いた残留強度の算出 
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4.4 入力地震動の設定 
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4.5 解析条件 
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4.6 解析結果 
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Damage analysis of volcanic ash embankment collapse in The 2011 off the Pacific 

coast of Tohoku Earthquake 
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Abstract 
A large-scale slope failure of embankment, which consists of volcanic sediment, at Aizu-Wakamatsu City in 
Fukushima Prefecture occurred due to The 2011 off the Pacific coast of Tohoku Earthquake. Some signatures of 
liquefaction have been observed in the collapsed embankment. When investigating the embankment slope failure 
mechanism, it is necessary to study the effects of particle breakage. In this study, some static and repeated triaxial 
tests were conducted for the soil material sampled from the site in order to investigate the change of the particle size 
distribution with isotropic consolidation stress and shear stress and the effect on the shear strength characteristics due 
to the particle breakage. From the test results, it was revealed that the sampled soil, subjected to the effective 
isotropic consolidation stress of 100kPa or less, increases the particle breakage amount rapidly and the shear 
resistance angle is significantly reduced with the increase of the particle breakage amount. Subsequently, seismic 
deformation analysis was carried out for the slope failure of the embankment based on the mechanical properties 
obtained in the test. As a result, a reasonable analysis result was obtained by considering the calculated residual 
strength based on the liquefaction strength curve and the reduction characteristics of shear resistance angle due to 
particle breakage. 
 
Key words: volcanic sediment, particle breakage, liquefaction, triaxial compression test, Newmark’s method 


