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STUDIES ON THE FLOW BEHAVIOURS OVER THE
SIDE WEIRS

By Hiroji NAKAGAWA and Osamu NAKAGAWA

Synopsis

The discharge characteristics on the side weirs under supercritical flow condition are
investigated herein.  The discharge capacity is researched by experiment using the side
weirs with various height and lengths.  The existing discharge formulae are examined
by the authors’ data. It is shown that the discharge capacity under supercritical flow
condition is estimated with higher accuracy by the same treatment as Prantl-Meyer flow.
The water surface profiles are analysed by the modified method of characteristics, proved

that propagation of shock waves has a difference between the main flow and branched

flow.
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Table 1 Experimental data on the supercritical flow.
. i s Mean depth | Mean depth Initial
No. of Height | Length Initial Divided at upstream | at downstream | Froude
of weir | of weir | flow rate | discharge d : d : b
run Wiem) | L(cm) Qo(1/5) AQ(l/s) | end section | end section number
ho(cm) hz(cm) Fro
20—3—1 3 20 5.5 0.44 4.28 4.58 0.993
2 8.2 0.73 5.30 4.70 1.075
3 12.6 1.45 6.83 5.57 1.130
4 16.0 2.30 8.15 6.35 1.100
5 21.0 3.35 9.58 7.37 1.132
6 24.7 4.15 10. 56 8.04 1.150
7 29.7 5.30 11.77 8.94 1.176
20—5—2 5 20 8.2 0.35 6.03 6.26 0.89%4
3 12.6 0.90 7.35 7.11 1.040
4 16.0 1.25 8.27 7.15 1.075
5 21,0 2.18 10,01 8.49 1.062
6 24,7 2.90 10. 86 8.85 1.107
7 29.7 3.90 12.04 9.87 1.131
30—3—1 3 30 5.5 0.43 4.55 4.25 0.906
2 8.2 0.98 5.29 4.10 1.076
3 12.6 2.06 6.86 5.01 1.122
4 16.0 3.16 8.08 5.60 1.112
5 21.0 4.65 9.70 6.46 1.110
6 24.7 5. 60 10.43 7.02 1.171
7 29.7 7.25 11.70 7.67 1.186
30—5—2 5 30 8.2 0.40 5.90 6.21 0.915
3 12,6 0.95 7.19 6.28 0.977
4 16.0 1.62 8.40 6.63 1. 050
5 21.0 2.98 10. 04 7.57 1.052
6 24,7 3.72 10.79 8.06 1.140
7 29.7 5.15 12.07 8.76 1.134
40—3—1 3 40 5.5 0. 50 4.37 3.82 0.961
2 8.2 1.20 5.48 3.76 1.021
3 12.6 2.80 7.35 4.72 1.010
4 16.0 4.13 8.17 5.24 1.094
5 21.0 6.08 9.76 5.96 1.100
6 24.7 7.25 10.33 6.44 1.189
7 29.7 9.25 12.15 7.32 1.120
40—5—2 5 40 8.2 0.45 5.91 5.99 0.912
3 12.6 1.20 7.07 5.89 1.071
4 16.0 2.26 8.54 6. 40 1.024
5 21.0 3.98 10.14 7.03 1.039
6 24.7 5.02 10.84 7.54 1.106
7 29.7 6.50 11.84 8.08 1.169
50—3—1 3. 50 5.5 0.58 4.28 3.70 0.993
2 8.2 1.42 5.32 3.80 1.068
3 12,6 3.20 6.92 4.28 1.106
4 16.0 4.95 8.17 4.76 1.094
5 21.0 7.05 9.62 5.30 1.124
6 24.7 8.45 10.31 5.69 1.192
7 29.7 10. 80 11.53 6.22 1.212
50—5—2 5 50 8.2 0.50 5.80 5.98 0.938
3 12.6 1.35 7.26 5.67 1.029
4 16.0 2.60 8.40 6.02 1. 050
5 21.0 4.56 10.22 6.64 1.027
6 24.7 5.95 11.23 6.98 1.048
7 29.7 7.80 12.03 7.56 1.137
60—3—1 3 60 5.5 0. 60 4.26 3.88 0.999
2 8.2 1.55 5.31 3.59 1.071
3 12.6 3.55 6.76 4.01 1.109
4 16.0 5.47 8.10 4.35 1.116
5 21.0 7.90 9.585 4.90 1.137
6 24.7 9.70 10.34 5.19 1.187
7 29.7 12.20 11.42 5.68 1.229
60—5—2 5 60 8.2 0. 50 5.82 6.09 0.931
3 12.6 1.46 7.19 5.55 1.045
4 16.0 2.84 7.75 5.83 1.186
5 21.0 5.10 10.00 6.21 1.062
6 24.7 6.60 10 86 6.56 1.104
7 29.7 8.65 11.85 6.95 1.163
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Fig. 1 Variation of brink depth with weir height.
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Fig. 3 Maximum height of weir to occur the quasi-saddle point.
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Fig. 5 Variation of energy correction factor
' against discharge distribution ratio.
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Table 2 Variation of «’ and specific energy.

x
Type No. of run (cm) 13 a a (Clgf) Hy/H,
40—5—5 0 — 1.016 1.047 15.81 1.000
Side 10 — 1. 004 1.010 — —
20 0.100 1.016 1.020 15.02 0.950
weir 30 0.143 1.042 1.040 15.12 0. 956
40 0.190 1.020 1.020 14.69 0.929
C—1 0 — 1.031 5.25 1.000
12.5 0.041 1.050 5.21 0.992
Bottom 27.5 0.239 1.018 5.10 0.972
rack Cc—16 0 - 1.035 | 9.27 | 1.000
20 0. 064 1.020 9.10 0.983
30 0.103 1.014 9.09 0.981
40 0.140 1.011 9.05 0.977
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Fig. 13 Isovels of y-components in the overflow reach.
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Fig. 16 Comparison of theoretical and experimental discharge
capacity (theory of supersonic flow).
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Fig. 17 Comparison of theoretical and experimental discharge
capacity (with consideration of reflected waves).
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