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Effects of particle shapes and sizes on fundamental movement process of
particles and sediment transport rate in streams
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Abstract Gravel-bed rivers are composed of a large variety of particle sizes and shapes. Large
particles at the bed resist against flood flows, but are picked up and move intermittently. These
particle motions are different from those in sandy rivers where most of particles move
continuously. To estimate sediment transport rate in gravel-bed rivers, fundamental movement
processes of particles with different sizes and shapes have to be examined. In this paper,
three-dimensional numerical movable-bed simulations were conducted, and sediment transport
rate and fundamental movement processes of particles were measured under three conditions of
spheres, gravel particles and mixed particles. We found that the assessments of direct effects of
particle shapes and sizes on fundamental processes are important for more accurate estimations of

transport rate of mixed sediments.
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Sphere  Shape 1 2 3 4
Shape No. Sphere | Shape 1 | Shape 2 | Shape 3 | Shape 4
a: Longest 1 1.26 1.29 1.36 1.49
b: Intermediate 1 0.98 1.06 0.99 0.89
c: Shortest 1 0.88 0.81 0.78 0.76
im Shape Factor 1 0.79 0.69 0.67 0.66
Fig.1 Numerical slope failure Fig.2 Numerical movable-bed experiment. Fig.3 Particle shape.
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Table 1 Experiment cases and results.

Fig.4 Particle size distribution.
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Fig.5 Comparison between sediment transport rate and tan ®.
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Fig.6 Comparison between Axd? (projected area from above
at the time of before pick-up) and particle shape.
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Fig.7 Pick-up rate with respect to particle shape.
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Fig.8 Step length with respect to particle shape.

o4omm,050mm : Sediment transport rate calculated by Eq.(1)
m40mm, Ms0mm : Sediment transport rate measured directly
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Fig.9 Comparison between Eq.(1) and sediment transport rate.



