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Tab.1 Comparison of the values of h, and L, calculated respectively by Eq. 7, Eq. 8 and literature[ 3]

5/ ¢/ S N AR(T) BRI R BRI AR(3) I,

m (m-s')  h/m ‘ hy/ m hy/m  R¥/ 9 L/ m L/m %9
0.004 3 0.047 0.026 3.560 0.118 0.112 6.158 0.610 0. 604 -0.956
0.004 3 0.045 0.032 2.550 0.098 0.091 6.925 0.457 0.481 5.138
0.004 3 0.043 0.027 3.040 0.102 0.098 4.776 0.488 0.511 4.847
0.004 3 0.038 0.015 6.630 0.128 0.119 7.688 0. 640 0. 687 7.341

0.004 3 0.038 0.020 4.440 0.110 0.110 0.000 0.579 0.571 -1.325
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% . T . AR Il n T ARG 3
" (m? - s1) hy/ m " hy/ m hy/ m % g L,/ m L,/ m m g
0.004 3 0.037 0.017 5.240 0.117 0.116 1.124 0.640 0.615 -3.961
0.004 3 0.037 0.018 5.080 0.115 0.113 1.486 0.671 0.604 -9.984
0.004 3 0.037 0.014 7.220 0.130 0.126 3.112 0.701 0.707 0.830
0.004 3 0.039 0.016 5.950 0.127 0.123 3.258 0.701 0.676 -3.638
0.004 3 0.041 0.016 6.510 0.134 0.126 5.763 0.732 0.722 -1.350
0.006 4 0.037 0.021 3.840 0.099 0.103 -3.888 0.518 0.494 —4.646
0.006 4 0.037 0.019 4.600 0.106 0.104 1.621 0.549 0.534 -2.578
0.006 4 0.032 0.011 9.150 0.115 0.114 0.675 0.640 0.592 ~7.451
0.006 4 0.038 0.023 3.480 0.097 0.100 -3.342 0.457 0.481 5.189
0.006 4 0.038 0.017 5.350 0.114 0.114 ~0.376 0.579 0.581 0.287
0.006 4 0.037 0.015 6.330 0.117 0.121 ~2.908 0.610 0.606 -0.651
0.006 4 0.038 0.012 9.700 0.135 0.130 3.762 0.640 0.709 10.831
0.006 4 0.038 0.011 10.500 0.137 0.130 5.812 0.671 0.725 8.178
0.006 4 0.032 0.018 4.350 0.094 0.096 -2.126 0.488 0.470 -3.692
0.006 4 0.032 0.012 7.500 0.112 0.110 2.014 0.549 0.576 4.976
0.006 4 0.032 0.016 5.040 0.098 0.099 ~1.064 0.518 0.493 -4.798
0.006 4 0.032 0.011 8.640 0.115 0.114 1.202 0.579 0.596 2.903
0.006 4 0.038 0.016 6.100 0.118 0.111 6.409 0.610 0.608 -0.236
0.0113 0.045 0.018 6.080 0.123 0.123 ~0.112 0.610 0.605 ~0.798
0.011 3 0.043 0.016 6.630 0.119 0.119 -0.383 0.640 0.581 -9.294
0.0113 0.044 0.019 5.200 0.112 0.113 -1.317 0.549 0.548 -0.204
0.011 3 0.045 0.019 5.570 0.116 0.116 0.069 0.549 0.570 3.816
0.011 3 0.044 0.014 8.470 0.130 0.127 2.377 0.610 0.637 4.567
0.011 3 0.044 0.015 7.950 0.128 0.133 -3.839 0.640 0.628 -1.930
0.011 3 0.044 0.013 9.000 0.131 0.137 ~4.179 0.732 0.643 ~12.097
0.011 3 0.040 0.014 7.480 0.117 0.115 1.380 0.610 0.568 -6.827
0.0113 0.039 0.015 7.040 0.112 0.122 -8.187 0.610 0.545 -10. 644
0.011 3 0.043 0.021 4.410 0.105 0.111 -5.274 0.549 0.515 ~6.149
0.011 3 0.043 0.017 5.990 0.116 0.126 -8.054 0.579 0.568 ~1.965
0.011 3 0.043 0.016 6.510 0.119 0.120 -0.861 0.579 0.583 0.617
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Tab.2  Comparison of the values of h, calculated by Eq.7 and literature [ 6]

k/ m hy/ m Fr, ¢/ (m? s7") S hy/ m ARX(T)HE hy/ m RE/ %
0.032 0.063 2.100 0.103 0.128 0.126 -1.290
0.032 0.055 2.520 0.102 0.139 0.136 -2.058
0.032 0.049 2.890 0.098 0.145 0.140 -3.984
0.032 0.045 3.270 0.097 0.155 0.146 -6.077
0.032 0.043 3.510 0.097 0.157 0.149 -5.029
0.032 0.041 3.930 0.101 0.161 0.160 -0.465
0.032 0.039 4.020 0.097 0.162 0.156 -3.788
0.032 0.037 4.420 0.100 0. 164 0.165 0.521
0.032 0.032 5.220 0.095 0. 164 0.166 1.773
0.032 0.030 5.530 0.089 0. 160 0.160 0.278
0.032 0.028 5.800 0.083 0.160 0.153 -4.173
0.032 0.028 6.030 0.089 0.164 0.164 0. 000
0.032 0.027 6.650 0.094 0.175 0.176 0.452
0.032 0.028 6.990 0.100 0.186 0.188 0.941
0.032 0.024 7.110 0.083 0.158 0.160 1.439
0.032 0.023 7.350 0.078 0.153 0.152 -0.199
0.032 0.025 7.510 0.094 0.173 0.181 4.778
0.032 0.019 7.840 0.065 0.132 0.132 -0.300
0.032 0.023 7.990 0.088 0.165 0.173 5.026
0.032 0.021 8.120 0.076 0.159 0.152 —4.494
0.032 0.019 8.490 0.072 0.146 0.147 0.465
0.032 0.017 8.710 0.061 0.131 0.127 -2.562
0.032 0.020 9.040 0.078 0.151 0.159 5.256
0.032 0.018 9.410 0.071 0.139 0.148 6.679
0.032 0.016 9.710 0. 060 0.127 0.129 1.157
0.032 0.016 9.890 0.064 0.128 0.137 6.663
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Test analysis of conjugate depth and hydraulic jump length of
roughened stilling basin

ZHANG Zhi-chang, FU Ming-huan, LI Ruo-bing, ZHAO Ying
(Xi'an University of Technology, Xi'an 710048, China)

Abstract; Calculation methods of conjugate depth and hydraulic jump length of the roughened stilling basin with
uniform gravel bed are proposed in this study. According to the test data given by Hughes on the conjugate depth
and hydraulic jump length of the roughened stilling basin with the gravel bed, hydraulic jump equation and the
change law of hudraulic jump length with the upstream Froude number, upstream supercritical flow depth,
downstream subcritical flow depth and roughness height are analized through the dimension concordant principle.
The conjugate depth is increasing with the increasing in Froude number and decreasing with increasing in the
roughness height. The hydraulic jump length is also the function of the upstream Froude number, upstream
supercritical flow depth, downstream subecritical flow depth and roughness height. Meanwhile, energy dissipation
ratio in the hydraulic jump region is increasing with increasing in the roughness height. Calculation formulas of the
conjugate depth and the hydraulic jump length of the roughened stilling basin with uniform gravel bed, verified by

the test results of F. G. Carollo, are put forward.

Key words: roughened stilling basin with uniform gravel bed; conjugate depth; hydraulic jump length



