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Fig. 1 Schematic diagram of tank model setting
and scouring pit shape
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Tab.1 Test conditions

M R T R e
T ST HIXF Wk H/ b
fig M/ WE D/m

a7 LoDoHy, 0045 0 0 5.83.5.13,4.50,3.79

4y LoDyHy 0,068 0 0 8.52,7.75.7.04,6. 14

a5 LoDoHy 0,085 0 0 10.57.9.75.8.73.7. 64
qyLoDoHy 0113 00 0 13.83,13.00,11. 69,10, 14
q3LyD;Hy 0,085 1/16 0.08,0.12,0.16,0.20  10.57,9.75.8.73.7. 64
a3-LyD;Hy 0,085 1/8  0.08,0.12,0.16,0.20  10.57.9.75.8.73.7. 64

q5LyD;Hy, 0,085 3/16 0.08,0.12,0.16,0.20  10.57,9.75.8.73,7. 64
q3L,D;Hy 0,085 1/4  0.08,0.12,0.16,0.20  10.57,9.75.8.73.7. 64
q-LyD Hy 0,045 1/4 0 0.08 5.83.5.13.,4.50,3.79
q,-LyDHy, 0,068 1/4 0.08 8.52.7.75.7.04.,6. 14
qLyD/Hy 0113 1/4 0.08 13.83.13.00,11. 69,10, 14
q-LyD,Hy 0,045 1/4 0 0.20 5.83.5.13,4.50,3.79
q,-LyDyHy 0,068 1/4  0.20 8.52.7.75.7.04.,6. 14
q,-L,D,H, 0113  1/4 0.20 13.83,13.00,11. 69,10, 14
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Fig.2 Structure diagram of longitudinal profile flow field
at 10, 57 relative downstream water level (working
condition q;-L,D,Hj;, )
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Fig.3 The flow pattern before and after the foundation
at the end of the apron refuses to be brushed when
the unit width flow is 0. 085 m®/(s *+ m)
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Study on Effect of Scouring at the End of Dam Apron

Foundation on Flow Pattern of Water
LEI Qian-ru' , WANG Zhen” ,ZHANG Fa-xing' ,CAI Ai-ling'*?
(1. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065,
China; 2. PowerChina Huadong Engineering Corporation Limited, Hangzhou 311122, China;
3. Chongqing Vocational College of Transportation, Chongqing 402247, China)

Abstract: The "reinforced concrete shield and riverbed" junction or pre-excavated pits at the end of the apron of a
gate dam with supercritical flow connection mode are often damaged by foundation erosion, which not only leaves the a-
pron in a suspended state, but may also cause the flow pattern at the end of the apron to deviate from the designed super-
critical flow pattern, or even form a hydraulic jump like large-scale rolling and scouring riverbed, but there are few rele-
vant research results. For the scenario that suspended foundation at the end of apron caused by local generalized scouring,
the detailed observation and computational analysis of the flow patterns near the scour pits of different sizes at the end of
the apron were carried out using physical model experiments and three-dimensional turbulence numerical modelling meth-
ods. Compared to the supercritical flow pattern at the end of the apron when the foundation is not scoured, the results
show that the scour pits change the flow pattern significantly, and can be divided into three categories. The first category
is the hydraulic jump upstream of the apron, the second category is the mixed flow in the scour pit and the third category
is the quasi-periodic flow pattern consisting of the first two categories. The results of the flow evolution study can provide
technical support for the analysis of large-scale damage to the retaining structure downstream of the dam apron, which
has certain engineering application value.

Key words: supercritical flow connection; scour pits; apron; flow pattern





