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INTRODUCTION 

 

When landslide dam retains a large amount of water and bursts, it cause floods and 

catastrophic damage in downstream. Therefore, the study of landslide dam deformation and 

prediction of the outflow discharge of a dam burst are essential for predicting flood.  

 

OBJECTIVES 

 

Firstly, we conducted flume experiments to understand the dam deformation and outflow 

discharge caused by overtopping flow. We conducted eight cases in flume experiments and 

we compare the differences in dam height and diameter of sand and dam shape. Secondly, we 

developed a numerical model to simulate the dam erosion by overtopping. Previous studies of 

landslide dam have assumed that materials of dam are washed away by three types of 

sediment transport. However, further various type of sediment transport have been assumed 

during overtopping. Therefore, to handle further various sediment transport, we incorporated 

the inertial debris flow model. 

 

EXPERIMENTAL STUDIES 

 

Fig. 1 and Fig. 2 show the content of the laboratory flume and landslide dam. On the top of 

the dam and along the sidewalls, we created a cutout for flow overtopping. A fixed inflow 

discharge of 17cm
3
/s that was supplied from upstream. Table 1 shows test conditions. 

 
 Table 1 Details of the experimental case studies 

 

 

 

 

 

 

 
        Fig. 1 Schematic of flume experiment  

 

NUMERICAL ANALYSIS OF FLUME EXPERIMENT 

 

During overtopping flow, materials are washed away by various types of sediment 

transport. Therefore, the inertial debris flow model was used in model. In the equation of 

erosion velocity we used in model, erosion velocity is inversely proportional to size of sand. 
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Case1 6.5 0.25 Triangle 

Case2 9.0 0.25 Triangle 

Case3 4.0 0.25 Triangle 

Case4 6.5 0.15 Triangle 

Case5 9.0 0.15 Triangle 

Case6 4.0 0.15 Triangle 

Case7 6.5 0.25 Trapezoid 

Case8 6.5 0.15 Trapezoid 

 



RESULTS AND DISCUSSIONS 

 

Fig. 2 and Fig. 4 shows the experimental outflow discharge. Fig. 3 shows the experimental 

dam deformation results for Case 1 and 4. As shown in Fig. 2, the dam height and diameter of 

sand affects the peak outflow. The peak outflow of Case 4 was lower than that of Case 1. This 

is probably caused by the slow erosion velocity of the small size sand in Case 4 (as shown in 

Fig. 3). The comparison of Case 1 and 7 , Case 4 and 8 suggest that the dam shape does not 

affect the outflow discharge. As shown in Fig. 5 and Fig. 6, the proposed model largely 

reproduced the outflow discharge and dam height in experiments for Case 1. However, as 

shown in Fig. 7, for Case 4 (Sim2), the measured and calculated results did not agree. 

 
CONCLUSIONS 
 

From this study, results showed that dam height and diameter of sand affected to peak 

outflow discharge. Erosion velocity and peak outflow in small sand is smaller compare with 

bigger size sand. However, dam shape does not affect the peak outflow. 

The proposed model largely reproduced the outflow discharge and dam height in 

experiments for Case 1. However, for Case 4 (Sim2) in small size sand, the measured and 

calculated results did not agree. This is because the erosion velocity calculated with equation 

that we use in proposed model is too high. Therefore, additional research is required to 

understand the erosion velocity of small sand. 
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  Fig. 2 Experimental outflow discharge (Case1～6)  Fig. 3 Experimental dam deformation (Case 1 and 4) 

  
         Fig. 4 Experimental outflow discharge     Fig. 5 Observed and calculated outflow discharge 

              (Case1,4,7 and 8)                     (Case 1) 

  
    Fig. 6 Observed and calculated dam deformation  Fig. 7 Observed and calculated outflow discharge 

         (Case 1)                                   (Case 4)  


