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DERIVATION AND APPLICABILITY OF THE SEDIMENT TRANSPORT FORMULA
CONSIDERING THE EFFECT OF RIVER WIDTH AND CROSS-SECTIONAL FORM
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Estimation of sediment transport rate is important for flood control and river environment. In the
previous studies, sediment transport formulae have been derived as functions of tractive stress at the river
bed. However, the authors believed that sediment transport rate was regulated by the same mechanism as
the determination of a stable cross-sectional form of rivers.

In this study, we proposed a sediment transport formula considering the effect of river width and
cross-sectional form. At first, we investigated relationships among dimensionless quantities of bed load
movement by the dimensional analysis. Then, we derived the sediment transport formula using field
observed data of bed load in the United States and Japanese rivers. Finally, we showed that the proposed
formula was useful for river course design and river improvement work by the cooperation with the

existing bed load formulae.

Key Words : sediment transport rate, fukuoka’s equation, river width, cross-sectional form
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A deolmm] B [m] Q[m’/s] /1 Qg[m®/s]
Tanana River at Fairbanks 40 107~469 14~29 345~2020 1886~2439 23%x104~34%1072
Wisconsin River at Muscoda 0.5 219~310 0.7~34 87~1240 1923~4545 40x104~18x1072
Black River near Galesville 06 712~122 06~19 13~256 2857~9091 71x10°~15x10"°
Chippewa River near Caryville 8.0 124~247 09~28 31~779 4000~10753 20x10°~51%10"°
Chippewa River at Durand 0.8 153~244 06~3.2 51~884 2778~4348 22x104~11%1072
Chippewa River near Pepin 05 171~277 08~1.8 70~399 1724~5882 64x10*~55x10"°
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Mississippi River 04~0.7 120~860 24~170 317~4508 6312~12745 98x10°~22x 107
Den Moines River 04~09 161~174 18~26 273~522 3254~4568 32%x10%~36x107
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T —5% | dulmm] | _hlcm] Qll/s] 1/1 Qglem’/s]
36 1038 | 193~437 | 43~200 | 613~4545 | 0.10~2525
64 221 114~515 | 28~350 | 63~1538 | 0.01~6694
63 262 196~513 | 90~325 | 340~1667 [ 0.21~54.31
52 3.76 181~518 | 80~400 | 352~1111 | 022~57.66
31 458 194~423 | 80~350 | 431~800 | 0.39~1897
21 100 | 210~505 | 395~1443 | 172~245 | 0.80~192.80
14 18.1 23.1~502 | 540~1630 | 133~183 | 153~270.31
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D(33) 08 17~150 | 26~208 36~556 0.75~042.26
E(23) 17 23~188 | 52~317 | 41~556 0.64~83.02
F(10) 32 23~105 | 52~317 | 40~135 257~7887
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