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INTRODUCTION 
 

Debris flow can be obstructed in common steel-grid SABO dams by a blockade of coarse, 
woody debris, especially in the absence of large-diameter sand. A better understanding of the 
blockade mechanism would enable the development of more efficient dam structures. The 
permeable width of the barricade is determined by the maximum particle diameter D95, not 
the grain-size distribution. To optimize dam structure, accurate information on the grain-size 
distribution in mountain streams should be obtained prior to dam construction.  

In this study, to identify the ideal structure for controlling debris flow, we evaluated the 
influence of different dam structures on the capture rate. We also evaluated the relationship 
between grain size and capture rate at several different grain-size distributions in real 
mountain streambeds. 
 
EXPERIMENT  
 

Figure 1 presents a schematic diagram of the experimental apparatus. The structure was 10 
cm high and wide and 100 cm long. A small grid dam was built near the downstream end, and 
the structures were varied as indicated in Figure 2. Water was supplied on the upstream side 
to generate a debris flow, which was then trapped within the downstream grid structure. The 
experiment was repeated three times under one condition, considering the inhomogeneity of 
the particle distribution under debris flow. 
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Fig. 2 Dam type (vertical grid, horizontal 
grid, or mesh grid) and cross-section type 
(square or circle) of the grid component 
used in the experimental case study Fig. 1 Diagram of the experimental model 



The experimental results indicate the ideal structure of the grid SABO dam, as shown in 
Figure 3. Additionally, experiments were conducted for a scenario that involves two particle 
diameters (d = 3.5 & 7 mm), and case, which uses four particle diameters (d = 1, 3.5, 7, & 10 
mm). Figure 4 shows the relationship between the capture rate and the volume concentration 
of coarse particles (more than d = 7 mm) under debris flow. As shown in Figure 4, the x-axis 
represents the volume concentration CL of coarse particles within the debris flow, and the y-
axis is the capture rate when the permeable width of the barricade is twofold the coarse 
particle diameter; discharge did not affect capture rate when the permeable width of the 
barricade was twofold the particle diameter. Assuming that the minimum capture rate 
necessary to achieve blockage is 70% (the ideal capture rate in this paper), the necessary 
volume concentration CL of coarse particles is more than 0.4 (40%), as shown in Figure 4. 
Future work is needed to consider the effect caused by experimental conditions. 
 
 
 
 
 
 
 
 
 

 
 

 

EVALUATING CAPTURE RATE VERSUS GRAIN-SIZE DISTRIBUTION IN A 
REAL MOUNTAIN STREAMBED  
 

This study, which took into consideration the grain-size distribution in a mountain 
streambed, showed that capture rate was affected markedly by the grain-size distribution. In 
terms of riverbed characteristics, the incline of the riverbed upstream of a dam must be greater 
than 13 to block more than 70% of sediment; however, grain coarsening in debris flows 
could not be considered. This work also suggests that the ideal permeable width of the 
barricade under different incline conditions (13, 14, & 15) should be determined with 
consideration of the grain-size distribution.   
 
CONCLUSIONS  
 

The experimental results indicated that a vertical component strongly influenced the 
capture rate; the barricade with vertical components relative to the debris flow exhibited a 
capture rate of about 1.5 times that of the structure with horizontal components. Additionally, 
the round structure exhibited half the capture rate of the square-shaped structure. When the 
grain size was uniform, the permeable width for stone capture was about twice that of the 
grain size. 

Examination of the grain-size distribution of a real mountain stream indicated that grain-
size distribution strongly influenced capture rate. When the permeable width was twice the 
grain size, a debris flow with sediment concentration of 40% or greater was required to 
capture 70% or greater of the stones. Finally, we evaluated the relationship between 
streambed slope and capture rate. 
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Fig. 3 Schematic of an ideal-grid SABO dam 
based on the experimental results 

Fig. 4 Relationship between capture rate and volume 
concentration of coarse particles in debris flow (grid 
size is twofold the coarse particle diameter) 
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