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ABSTRACT 

In the recent years, there are growing concerns about geohazards triggered by earthquakes and heavy 

rainfalls in Japan. Geohazards, such as slope failure and landslide, have caused heavy damages to 

social infrastructures. Taking an example of the 2016 Kumamoto Earthquakes, which occurred on 

16th April 2016, slope failures, landslides and debris flow occurred mainly around the Aso area, 
causing a lot of damages. In particular, large-scale (deep) landslides occurred in Minami-Aso village 

Tateno area, and Aso Bridge collapsed completely by this slope failure. In order to minimize the risk 

of such damages, it is desirable to understand the ground collapse process, scale and range. However, 
large deformation problem of ground that ranges more than tens of meters has mainly been based on 

case studies such as literature surveys and ground surveys. Along with these investigations, it is 

necessary to simulate the destruction process by numerical analysis, and the analysis should be 

evaluated by practical engineering or physical evaluation.   

Aso Bridge  are considered to collapse due to various causes such as fault displacements, earthquake 

accelerations, and sediment depositions of landslides on the bridge. Definitive causes of the bridge 

collapse have not been determined. In this paper, the possibility of sediment depositions of landslides 
on the bridge, as a cause of the bridge collapse, is assessed by using numerical analyses and 

reproducing the collapse of the landslides at Aso Bridge. 

Finite element method is used for engineering use to evaluate the mechanical behavior of  continua. 
However, this method has a problem that mesh collapses when the ground deforms intensively in 

landslide simulations. Therefore, in this research, Discrete Element Method (DEM), which is one of 

numerical analysis methods of discrete bodies, is adopted as a analysis method. DEM is developed 

by Cundall (1971) as an analysis method of ground discontinuities. The applicability of the numerical 

analysis is evaluated in the point of large deformations of geomaterials. 

In this paper, the Aso Bridge slope failure analysis is conducted. Based on  reports and elevation data 

of GSI, 2D slope model is created before earthquake occurrence. The collapse analysis was carried 
out based on different analysis conditions, and the sediment distribution was compared  in the 

qualitative and quantitative viewpoints. As a result, it was concluded that the sediment deposision on 

the bridge from the estimated sediment distribution amount is considered to be not a cause of the Aso 

bridge failure. 
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