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Abstract[JExisting equations of bed load transport are reviewed mainly considering the meaning and role of
variables used in the equations. The development of several equations and the problems of each equation are
investigated by comparing their computed results against field or laboratory data. On the basis of the review
remedies of each equation are suggested, and modified forms of existing equations are developed for wider
application and improvement in the accuracy. Empirical parameters introduced in each equation are determined
by testing them against Brownlie(1985)'s collected data, and discrepancy ranges of the refined equations are

shown to see their degrees of accuracy.
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Fig. 1. Terminal or settling Reynolds Number (R) against
Reynolds-Froude Number (N).
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Fig. 2. Critical frictional Froude number (F..) against
Reynolds-Froude Number (N).
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Number (N).
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Fig. 4. Bed load transport computed by existing formulas
against Brownlie's data.
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Van Rijn 3] A B A 2 0.7N"*Z-1y"" 44.5 743 89.0
AR 0.5N*4(Z-1Y’ 51.9 76.1 87.6
e 1.2N"}Z-1°F. 55.0 76.1 90.0
Yoo 1 3] A8 A4 1.63N"%(Z-1)"*F. 58.7 81.0 92.0
LA 1.5N*%(Z-1)"°F. 61.6 80.8 91.4
7} &4 1.2N*%2-1)*F. 55.0 81.0 90.0
Yoo 2 3] A A4 0.11IN"*(Z-1)*"F 69.9 84.6 93.5
L AR 0.12N"*(2-1)’F 70.5 85.8 92.5
7184 1.2N°%Z-1)*°F. 55.0 81.0 90.0
Yoo 3 3] A A A 0.26N"*Z-1)""E.F 74.9 87.3 95.0
AL 0.25N"*(z-1)"°F.F 75.2 88.2 94.7




60 %

47k BRI R BRlo] g FAAS No}
A @A d-st =
Rijn 2]o]1} Yoo 2}
2 O8 A vgle] aRAEE FHA AT
Aolth. Brownlier} 4% A2 BAIIAS Be7}
Awslol 917l e Nol Je 293 ¥ 471
At eko 2 v skddlA #S

2l

2

B e A= 19953 % ol Fish wH] XY
o o|Fold o, Brownlie A2 E AF3l £ 3
FM71EY FALATA $ay A% AR
o AN E olFTista EEF et s 2L Fol
A ZALE Z7t

= |

FEA, 1995 7EA ] FLEE(RS), UFESHI] =
3, 15(4): 1093-1094.

Fr5E, 1995a. FHA 2 TLEE, QREESI) =74,
15(1): 157-163.

FEE, 19950, THAS FUEEEY), WEESAS
=83, 15(4): 1094-1096.

FE5E, 1995c. geo} AFA g 2F7A
s 83 7|, 7(3): 257-264.

TR AM7EH, 1991 HFHFTASRY ] v A,
7149 91-WR-112.

Brownlie, W.R., 1981. Compilation of alluvial channel data,
laboratory and field, Report KH-R-438, W.M. Keck Lab.

_,d
o,
off
o
&
=
2

)

of Hydraulics and Water Resource, California Institute
of Technology, Pasadena, California.

Cho, W., Heo, J.H. and Kim, D.H. 1995. A modified
rational method in a small alluvial channels, Proc. Int.
Joint Seminar on Reduction of Natural and
Environmental Disasters in Water Environment, Seoul
National University, Seoul, Korea 155-160.

Einstein, H.A., 1942. Formulas for the transportation of
bed load, Trans. Am. Soc. Civil Eng., 107.

Engelund, F. and Hansen, E., 1967. A Monograph on
Sediment Transport in Alluvial Streams, Technisk
Vorlag, Copenhagen.

Gibbs, R.J., Mathews, M.D. and Link, D.A., 1971. The
relationship between sphere size and settling velocity,
J. Sedimentation Petrology, 41: 7-18.

Kalinske, A.A., 1947. Movement of sediment as bed-load
in rivers, Trans. Amer. Geophysical Union, 28-4.

Lee, K.S. and Lee, N.J., 1992. Comparative study of
selected sediment-transport formulas, Abstracts of
papers for annual meeting of Korean Society of Civil
Engineers: 121-124.

Meyer-Peter, E. and Muller, R., 1948. Formulas for bed
load transport, Proc. 2nd IAHR meeting, Stockholm.
Van, L.C. Rijn, 1984. Sediment transport, part: Part I. Bed
load transport, J. Hydraulic Eng., ASCE, 110(HY10),

1431-1455.

Rubey, W.W., 1933. Settling velocities of gravel, sand, silt
particles, American J. Sciences, 25: 325-338.

Watson, R.L., 1969. Modified Rubey's law accurately
predicts sediment settling velocities, Water Resources
Research, 5: 1147-1150.

Woo, H. and Yoo, K., 1990. Performance test of some
selected sediment transport formulas, Proc. 90 Nat.
Hydr. Eng. Conf., ASCE, San Diego, Calif., 1: 694-699.

Yoo, D., 1995. Bed load transport on a flat bed, Proc. Int.
Joint Seminar on Reduction of Natural and
Environmental Disasters in Water Environment, Seoul

National University, Seoul, Korea, 261-270.



