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1
Table 1 Incipient state of silting sediment under different water flow conditions
/ ms™!
<0.2 0.3 0.5 0.7 0.9
1.2 2
Table 2 Variation of scour rate for different durations
/d /min /g em™2 57!
1 10 0.0125
30 14 0.0089
60 16 0.0078
120 17 0.0074
180 18 0.0069
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Table 3 Resistance factors and corresponding hydraulic radii of model
/ ms”! fo fo /em /em /10*
0.3 0.0206 0.0198 6.180 5.940 7.1~7.4 0.164 0.013
0.5 0.0196 0.0178 6.426 5.836 11.7~12.8 0.266 0.020
0.7 0.0150 0.0129 6.667 5.733 16.0~18.7 0.327 0.024
0.9 0.0146 0.0122 6.791 5.674 20.4~24.4 0.414 0.030
4
Table 4 Comparison of mean prototype and model velocities
/
/Pa / ms”! / ms7!
0.232 0.3 0.449 1.50
0.613 0.5 0.730 1.46
0.919 0.7 0.8% 1.28
1.478 0.9 1.134 1.26
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Table 5 Calculated sediment transport capacity of underground culvert
/ kg m~?
/ mts7! / ms™! /mm / kg m™3
50 0.31 0.08 0.03
100 0.62 0.08 <0.5 0.22
200 1.23 0.07 3.0 0.5 0.8 2.1
300 1.85 0.05 4.6 0.9 2.2 9.5
400 2.47 0.03 5.2 1.0 2.8 32.6
500 3.08 0.02 8.0 1.4 3.5 78.4
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Fig.2 Vertical velocity distribution for backwater slope section of culvert
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Table 6 Sediment transport capacity for joint section on slopes with all gates
of underground culvert fully open kg/m®
/ ms7!

50 0.016 0.003 0.001 0.03 0.02 0.04

100 0.047 0.015 0.006 0.06 0.06 0.14

200 0.190 0.070 0.035 0.40 0.30 0.53

300 0.490 0.220 0.120 1.24 1.15 1.53

400 1.050 0.520 0.310 6.90 3.70 3.40

500 1.980 1.020 0.630 17.00 9.50 4.80
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Study on Characteristics of Sediment Transport through Culverts

XU Jin-huan ZHANG Wei
College of Traffic and Ocean Engineering Hohai Univ. Nanjing 210098  China

Abstract The motion of water and sediment through underground culverts is in the state of pressure flow. The reasonable
use of the water flow energy can ensure the culvert crossing transport of sediment. In this paper a modified formula is
proposed for analysis of the relationship between incipient motion of sediment and the sediment transport capacity of
underground culverts providing a theoretical basis for safety transport of sediment and prevention of sediment deposition

in underground culverts.
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