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Study on layout of stilling basin with free discharge at end sill of basin//HUANG Zhimin'?, FU Bo'?, CHEN
Zhuoying'”* ( 1. Guangdong Research Institute of Water Resources and Hydropower, Guangzhou 510635, China;
2. Guangdong Provincial Key Laboratory of Hydrodynamics, Guangzhou 510635, China)

Abstract: The flow patterns of a stilling basin with free discharge at the end sill of the basin downstream of a sluice are
complex. Thus, the hydraulic characteristics and layout of the basin are significant to the engineering design and operation.
Based on a hydraulic model test, the relationship between the stilling basin length and the end sill height was analyzed, and
the layout method of the stilling basin is put forward; First, according to the Froude number in the inlet section of the
stilling basin, the height of the end sill is preliminarily selected on the basis of the selected bottom elevation of the
horizontal segment. Second, through adjustment of the end sill height and calculation of the water depth at the top of the
end sill, the ratio of the sum of the two variables mentioned above to the water depth after the hydraulic jump is controlled
within a range of 1. 15 to 1.2, and then the ratio of the length of the horizontal segment of the stilling basin to the length of
hydraulic jump can be reduced to within the range of 0.8 to 0. 85. This method can reasonably determine the hydraulic and

shape parameters of the stilling basin with free discharge at the end sill.

Key words: sluice; stilling basin; end sill; free discharge; test study
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3.1 @RS ARIETIRE
3.1.1 REFERESH

PRI J7 3 R AR TR L E R, A5 2R ) L 3
FRASE NPT ) ) R i s A T IR 1 A [
FH S, ] LIV 2R 98 I & ¢ El’ﬂljﬂ:g e RAR
DL 4, FEARFER Z LT HEETT, WLI$E 5
TR A B2 AR B K BRI e P RS
IKERIY e ¢ ESE( AR 1 K2 K 4), R,
OFEMIFIZ WA BEE T HIXER i IE ifa e
TKERIY g AHRIG A ZEARIR] T RYS50FF B Z 3
K, PIE A 2 K BR 1Y g FHRI /N, @FEHTR Z
BT AT BEE AKCFBOb A L AN, NI B
FRE K BRI ¢ ARG K, IS R AR B3N, BFE
(T+H) /h, <1 ZAFF BN R E KERI L/L;>1,
RIKSF-Bt I LR FKERER K L 7E(T+H) /hy =1
AR BB AR E K ERIY L/L, <1, OB Y 7K
BR A siaE 7K BR 1t AR R YA Xt N K BRE 28 1Y 52
TN
3.1.2 T/h, ~Fr, %%

W21 322 PEIRIRALIRIN T/h, ~ Frp XRZ
TFH S, & T/h, Wi Fro 8RR, &I RIE 2k

F 1 REKRKEHE S MAKAFERSE (MK L=18m)

q/

90/

Z/m T/m s 4 O h,;/m Fr, h,/m Lj/m - - H/m (T+H)/h, L/Lj T/h,
(m’> +s™ +m™) (m® + st em™)
0.75 2.80 0.25 7.16 2.41 14.90 2.56 1.44 0.91 1.21 3.00
7.5 1.00 4.59 0.41 5.53 3.03 18.05 4.19 1.95 0.97 1. 00 2.42
1.50 13.42 1.24 3.10 4.86 24.97 12.25 3.74 1.08 0.72 1.21
0.75 1.76 0.13 11. 81 2.13 13.78 1.61 1. 06 0. 85 1.31 5.73
1.00 2. 60 0.19 9.71 2.57 16. 39 2.37 1.36 0.92 1. 10 5.15
10.5 1.50 8.02 0.61 5.38 4.35 25.78 7.32 2.79 0.99 0.70 2.46
1.75 12.20 0.93 4.34 5.26 29. 89 11. 14 3.48 0.99 0. 60 1.88
2.00 18.33 1.41 3.49 6.29 33.68 16.73 4.52 1. 04 0.54 1.42
0.75 1.17 0.07 18.57 1.91 12. 64 1. 06 0.81 0. 82 1.42 10. 14
1.00 2.05 0.13 13.65 2.48 16.20 1.88 1.16 0.87 1. 11 7.58
14.0 1. 50 4.07 0.26 9. 64 3.46 22.04 3.72 1. 80 0.96 0.82 5.70
1.75 6.29 0.41 7. 65 4.24 26.41 5.74 2.39 0.98 0. 68 4.27
2.00 9.46 0.62 6.25 5.15 31.25 8.62 3.11 0.99 0.58 3.25
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F2 TREKEREVHE N MK AFEERSE (MBI L=23.5m)

40/

Z/m T/m (- ?l/ ) h,/m Fr, hy/m L;/m (s w1 H/m  (T+H)/h,  L/L, T/h,
0.75 3.40 0. 30 6.51 2.64 16. 15 3.10 1.61 0.89 1.46 2.48
7.5 1.00 5.85 0.53 4. 86 3.39 19.72 5.34 2.29 0.97 1.19 1.89
1.50 14.91 1.38 2.93 5.07 25.48 13. 61 4.00 1.09 0.92 1.09
0.75 2.03 0.15 10.97 2.28 14. 68 1. 86 1. 16 0. 84 1. 60 4.93
1. 00 3.44 0.26 8.38 2.93 18. 45 3.14 1.62 0.89 1.27 3.88
10.5 1.50 8. 80 0.67 5.17 4.55 26.79 8.03 2.97 0.98 0. 88 2.25
1.75 13.53 1. 04 4.07 5.49 30.72 12. 35 3.74 1.00 0.77 1. 68
2.00 20. 30 1.57 3.30 6.58 34.57 18.52 4.82 1.04 0. 68 1.27
0.75 1.57 0.10 15.94 2.20 14.52 1.44 0.99 0.79 1.62 7.50
1.00 56 0.17 12.20 2.77 17.94 2.34 1.35 0. 85 1.31 6. 06
14.0 1.50 .96 0.32 8.72 3.79 23.94 4.53 2.04 0.9 0. 98 4. 69
1.75 7.72 0.50 6.96 4.68 28.83 7.05 2.73 0. 96 0. 82 3.50
2.00 11.25 0.73 5.72 5.58 33.43 10. 27 3.35 0.96 0.70 2.73
3.1.3 L/L,~(T+H)/h, % %
SRS 1 3 30 11 i 7K DR T O R b =
E 0.94 ~0.97 ,ith A i & Y7L Uit 1 SR &K m,, = 0. 33 ~
; 0.4 F s b FnHE A A A Y
S ALY 1M T BR AR IR by KR KT hy SKBR
N KBE L, JRIRTUKIE H % (£1.,362) ¥ L/L ~ (T+
2 N 2 L IR
J S S R H)/hy, FIRFR 2 TE 6 15 ORI L/L, FE# %
e E(T+H) /by, BORTIT DN 2] 6 A e
- - X Gl S Y (T+H)/h,=0.9 ~1 B, ™\ L/L. =
B4 WIIRBFRE (- %7 B L, 5 (T+H) /b, AT L/
1 ~1.3;29(T+H) /hy=1 ~ 1.2 I AT L/L,=0.8 ~ 1,
21 Loigm 3.2 @EIEFETRE
& L=235 NEEON v g N S N
10 " D 4232 AT (9 F7 3 K Sk ARS8 /N, 1
I B~ - a3k TR Fry AR/ Tt PR G SR s Ak
= r ! > N N S
= ° | B T/h, 5 Fry 09 HAEL IR DR 3 38 4TI/
. o : (WF3 F4 HS),
L ! ! N Ny N
2r ! ; L/L; ~ (T+H)/h, B S W REIT R BT
0 2 4 6 8 10 12 14 16 18 20 FARIC R —3, BEE (T+H) /hy BISEI, L/L, AH R
Fry N YURIREE T B/ (T=0.75m 1. 0m) , LT
B5 1/h ~Fr, X% (T+H)/h,>1 L/L>1 BTEOL( 3R 3 4 K 6) ,
%3 RTKRKEHE A bAKAFEESH (MK L=18m)
Z/m T/m Ey/m (- (zl/ NN h,/m Fr, h,/m L;/m H/m (T+H)/h, L/L; T/h,
5.12 0.75 5.58 11.89 1.35 2.43 4. 00 18. 31 3.56 1. 08 0.98 0.56
6.26 1.00 6.87 18. 02 1.87 2.25 5.09 22.20 4. 60 1. 10 0.81 0.54
8.49 1.50 9.44 33.06 3.02 2.01 7.21 28.91 6.74 1. 14 0.62 0.50
9.53 1.75 10. 64 41.09 3.57 1.94 8. 19 31.89 7.72 1.16 0. 56 0.49
10. 61 2.00 11.92 50. 48 4.18 1.89 9.25 35.00 8. 64 1. 15 0.51 0.48

T Ey MR Sk Sk

R4 BREKRKENBAKANFERSE (K L=23.5m)

| / X . .

7/m T/m Ey/m (- s({l o) h,/m Fr, h,/m L;/m H/m (T+H)/h, L/L; T/h,
5.2 0.75 5.67 12.32 1.39 2.41 4.08 18. 63 3.65 1.08 1.26 0.54
6.37 1.00 7.00 18. 81 1.94 2.22 5.21 22.56 4.75 1.10 1.04 0.52
8.76 1.50 9.75 35.05 3.16 1.99 7.47 29.76 7.00 1. 14 0.79 0.48
9.91 1.75 11.09 44. 35 3.79 1.92 8.57 32.97 8. 06 1.15 0.71 0. 46
11. 15 2.00 12. 56 55. 62 4.52 1.85 9.77 36.21 9.07 1.13 0. 65 0. 44
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