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Characteristic of collapsed water flow in a rectangular column
YAN Jie, CHEN Jiz yuan, CHEN Hui,ZHANG Hong qing
(College of Water Conservancy and Hydrop ower Engineering, H ohai University, N anjing 210098, China)

Abstract: To some extent, the flow of dam break in the reservoir can be generalized to collapsed water flow in rectangular cok

umn. A mathematical model for danr break flow under the action of gravity in a rectangular water column was established to

study the flow characteristics in dam site. In addition, a discharge formula in dam site during the process of danr break was obr

tained by dimensional analysis method, and the discharge change process in dam site was also analyzed by comparing the differ

ent ratio of depth to width. The results show ed that the rule of discharge change process in dam site is uniform at the same ratio

of depth to width;the peak discharge decreases and the occurring time delay as the ratio of depth to width increases at the dif

ferent ratio of depth to width, then the discharge formula of peak discharge and occurring time based on the ratio of depth to

width is derived and the relationship among peak discharge coefficient. Finally, the occurring time coefficient in the formula and

the ratio of depth to width is also analyzed. Taken together, our results provide a reference for the study of danr break.

Key words: danr break;ratio of depth to width; dimensional analysis; peak discharge; occurring time
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Fig. 1 Mathematical model
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Fig.2 Calculation result of water surface during the danr break
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Fig.3 The process of residual water depth in the

upstream depending on time
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Fig. 4 The location of wave peak depending on time
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Tab.1 The condition of numerical simulation at the

same ratio of depth to width
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Fig.5 The discharge process in dam site depending on time
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Fig.6 The discharge process in dam site at the

same ratio of depth to width
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Tab.2 The condition of numerical simulation at the
different ratio of depth to width

T Wit WG KR m IR 5 B/ m
1 2 0.2 0.1
2 4 0.4 0.1
3 6 0.6 0.1
4 8 0.8 0.1
5 10 1.0 0.1
6 12 1.2 0.1
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Fig.7 The discharge process in dam site at the different

ratio of depth to width
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Fig. 8 The relationship between characteristic peak discharge
and characteristic time
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Fig.9 The relationship between discharge coefficient and
the ratio of depth to width

10

Fig. 10 T he relationship between time coefficient and
the ratio of depth to width
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Tab.3 The condition for com parison between formula and

numerical simulation

Lo VR n HIB K m HIE S/ m
1 3.5 0.7 0.2
2 5.8 2.9 0.5
3 9.6 2.88 0.3
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Tab.4 Coefficient and dimensionless numbers

To RSk BIRERE NWRLE ¢ T
1 3.5 0.45 2.60 0.45 1.97
2 5.8 0. 40 5.46 0.4 3.21
3 9.6 0.31 10.18 0.31 4.65
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Fig. 11 The charnacteristic peak discharge depending on characteristic

time at the different ratio of depth to width
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Tab.5 The comparison of peak discharge between

formula and numerical simulation

T Wik n NEY A AR ZE (%)
1 3.5 0. 825 0. 846 2.40
2 5.8 6. 187 6. 300 1.70
3 9.6 4.746 4.620 2.80
6

Tab.6 The comparison of occurring time between

formula and numerical simulation

T WHEn A ISR MR ZE( %)
1 3.5 0. 199 0. 200 0. 50
2 5.8 0.512 0. 500 2.40
3 9.6 0.575 0. 550 4.5
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