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Fig. 1 Zoning for closure gap(unit; mm)
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Tab. 1 Hydraulic parameters of closure gap

yAS pARF RV AN/ n o G/ pARF % HGETR,
WE/m (s (m* -7 wE/m o Bl (m-s) (KW - m™!)
200 1 045 985 0.21 6. 81 6.6 2.07 15
150 1022 1 008 0.32 7.05 8.63 2.4 27
120 947 1 083 0.48 7.17 10. 68 2.85 50
80 741 1 289 0. 82 7.43 15.04 3.67 121
60 609 1 421 0.89 7.41 17. 61 3.79 154
40 368 1 662 1.33 7.88 19.55 4.69 255
20 104 1 926 1.74 8. 19 15.28 5.52 261
0 0 2 030 1.96 8.4 0 0

H B9 R 200~ 120 m, 120~60 m, 60~20m 1 20~0 m A, Rz AYH0EERPRI4E 4 0. 1~0.2 m, 0.2~0.4 m,0.6~0.8 m A10.8~1.0 m,
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Tab. 2 Materials for the main berm closure partition in downstream

X5 I3 IX K /m LR T e S BRPRLAR/ em MEHE /KN PBAE/m?
e B 50 FaIL 10~20 0.012~0. 111 1 668
AR T 65.53 £ i 10~20 0.012~0. 111 6 652
TUER e 11 Bt 270 i 10~20 0.012~0. 111 28 428

it 36 748
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Tab.3 Materials for the main berm closure partition in upstream

X5 X E/m PR SEUEN MRPRIAE/ em W E G/ m?
Al W 74 HOE 10~20 20 893
AR G Ak W 4 900
e R 101. 88 Ao 10~20 23 988
I X 130 fa ik 10~20 35 670
X 40 oa 20~40 13 074
mix 30 Yt/ Mm% 40~60 9 807/1 731
VIX 10 Yt/ MG 60~80 2 213/750
VIX 20 KYE /B 5 80~100 1 456/500
e e i e . AT 20~30 1872
fRER (R TR ) ST SE KT 80~ 120 4200

1.4 WS REEIRELHIF

i EI AR W 5 T 2006-12-26 JF4A 7  74 m, FE0E THREEZ) 2 300 m*/d, A HE LS8z
J&i , BT e NZE R G e B A 0 S5t e b ) it BB A T S SR AN A B AR AT 2 A G X B Sk R AT B
PO SRR 5 m ST SRR B S 8. 5 m AR A S 2 4 3~ 5 A B E N —
PRI IR, /K 1B S8 R N T3NS 58, 0% 1 8 ) FH AR 2 2 sl 8 22 M B —

AR T 5 SE U ,2007-01-01 FREG 22 R 1R GREE B it T2, GRS A2 11,5 m, i /7 102 m, ik
15 L 0 SR A TR RE R 1S8R 231 m, P40t T34 3 000 m’/d, TR 5 18 3 3000 o7 0, FH R e Xt
(@7 S 7 i i E Tl

£ e IR T 2007-01-10 FFLATRE S, U5 11 m, BRBELEBH KRB A BEA TR, 22 P IresR mipt
b 5 B A R AR R AR T IR UEAT R 5 87 m R TEE 287. 5 m PR,

1.5 BiREXE

IR SRS TES TAET 2007 4F 1 AR , MOMTHT I EL A @ i 20k, vTAs Wi e 47 788
T, AR 192.5 m, ERXEEET 2 45 Hi% 20,30, % 2 7 9 H 18.30 454, =T 90 h,
BT B LR KRR HI N 2 030 m®/s, e oA BE 2 1 590 m*/s, B T B0 i 1 s /0N o (F AR it e 2
IR A V% 22 A B 1.9 m B2 4.09 m; & K 03 B & B E 5.52 m/s &
7.1 m/s; AH%F 100 m Jg FEGHEIR IR TAERE 0 29 531 m®, i Se bl 4% TRy 53 443 m* (b 3dk 1
80 PUTA) ; AHXT 100 m Jo I AR FT ST by 43 b, W SEBRAERE 72 b, 1 H 24683 0 5 208 1 565 40 m
B, A 0 Sk Ak S S YR B 52, B Sk T e A B 7 A 22 S8 4 P, 3P D A A A 22 B S T, B T
WINREE ARG AT R R B AR A A, B S AR TP S LA T

2 U R B A R T RO SR
6 HO SRR 5 R K 325 5 B0 MUt TR RIS M i T e



102 kKoOF ok B TR ¥ W 20154 4 H

5, AT B R 32 pl DT O TR 2R 5 e T &
2.1 SMIZimee /T

T AR RLEE P i JS , AMNL U R YRER GAR  ARPRBR i m AR, I i ]S it 1y 52 0, AL 53i BE
Jh T, SMTRITHMREE ST 5 SEBR A T ae X LR VLR 2 Je 3k 4 Fn 5, it A el AR v PR T S 4
&2 030 m’/s,

2500
2500 250
—~ 2000 | FhRRFAML B RME
n — WK 1S5 ;: 2000~ ___ B S ; 200F s
“2 1500 - <
£ E 1500 g 150F
il >~ =]
g 1000 - = 1 oo} = 100
H W Sebiok S K = ®
500 £ 500F A SEbA 122 B S0
395 21 0
\ \ \ ) . \ . ) B !
0 5 10 15 20 0 500 1000 1500 2000 0 0.2 0.4 0.6 0.8 1.0 1.2
LKA/ m JETHE / (m - 57 HMT SRR L
(a) RUEAKAI-AMT R (b) Je VAN T i (c) JE I SEE-AMT AL L
K2 Al ok I S80Ek
Fig.2 Changes in hydraulic parameters during gap closure
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Tab. 4 Design relationships between outer channel fractional flow and gap closure width at medium closure
) AR %V ANt/ . . Y/ARR/N SN R/ )
JeF i /m s HMTAT L JeF e /m s s HSMTIT L
(m* - s7h) (m* - s7h) (m?-s7") (m* - s7h)
200 1045 985 0.49 60 609 1421 0.70
150 1022 1 008 0.50 40 368 1 662 0.82
120 947 1 083 0.53 20 104 1926 0.95
80 741 1289 0.63 0 0 2 030 1
£5 BIMANISHESLORESRER
Tab. 5 Practical relationships between outer channel fractional flow and closure gap width at medium closure
Jer VAR N VAR AR/ N ZAN RN S v SN, Jer ML, JEHEy, VILAE, AT
5 /m (m* sy (m?.sh) (m®-s7") I3 FEBE/m (m? s (mP-s!)  (mPesTh) iR
192.5 643. 4 1 386.6 2 030.0 0.32 60. 2 942.0 997.9 1939.9 0.49
140.0 737.7 1273.1 2 010. 8 0.37 39.5 1188.0 621.9 1 809.9 0. 66
120.0 768. 4 1237.4 2 005.8 0.38 21.0 1362.0 335.7 1697.7 0.80
85.0 850. 6 1 089. 4 1940.0 0. 44 18.3 1392.6 287.4 1 680.0 0.83
74.6 896.2 1043.0 1939.2 0. 46 0 1590.0 0 1590.0 1.00

EABORIRM] AR LU RDR AL SNLSEPR R RE T B 3T BE 1 /N 134 ~ 539 m® /s Tiil LKA
B 5 SR I e R 22 K 5 Xk AR [ 1) 11 58 B8 ST 52 B 43 BE 0 BB 43It BE J1 /) 315~ 550 m’/s,
AL LSS B E E BB/ N 15% ~219% , 32 B3 PR AN 8 20U A5 00 i (e 2, S 3 Pl K T 38
I ARIEBETZORYRERBINOE , O ST A 52 B ] W 5 AR /K R /), s K IR TR, 7K 7 1 2R el £
VAR R = R A W { L = D € AN SR BT 2/ SN Y S B 9 LY v N VAR oy 54 i A A v S L
B0, FEAS MK ] 3 JR K
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Tab. 6 Practical dumped bill of quantity for berm at upstream closure

and downstream level

X5 JeH S8R /m K E/m IIR LB g TR

IX 192.5~99.3 93.2 VNI Ve: VL iiip) 18 126/280/160
X 99.3~60.2 39.1 FaR Ve VLY p A 11 031/920/598
X 60.2~31.4 28.8 AU/ YA/ AN IS/ Y A 16 785/2 533/1 736/20
VX 31.4~21.0 10. 4 AU/ YU/ AN/ Y A 8 070/2 793/1 446/50
VIX 21.0~0 21.0 At/ Y/ AR R/ D TR 4 065/2 576/890/10

TE A AR R i Mt AR S 0 T A6 R B2 B m, m® A
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Analysis of river closure construction difficulties for a hydroproject

XI Hao'?
(1. Xi’an University of Technology, Xi’an 710048, China; 2. Sinohydro Engineering Bureau No.4 Co., Lid.,
Xining 810007, China)

Abstract: A hydroproject is located at the lower reaches of the Xunjiang River, the main stream of the Xijiang
River system, of which the dam axis crosses two islands and three channels, with diversion in three phases, and
three times of the river closure cutting off the natural channel in the river, and the river flow flowing through the
outer river sluice. An average discharge of the return period of once in 5 years is taken as the discharge standard of
the middle river closure at the third stage, the corresponding design discharge for river closure is 2 030 m’/s. When
implementing river closure, because the removal of the outer river upstream cofferdam is not in place and there is a
disturbance caused by the guide facilities for ship lock navigation, the actual river diversion capacity of the outer
river is far smaller than the design expectations, but is also influenced by water transfer requirements of the Pearl
River with supplementing freshwater to suppress salty water, and controlling the flow of not less than 1 800 m’/s.
The advancing speed of the river closure is limited, and the river closure time lasts longer. 2 m-thick cover layer on
the riverbed is washed away, the advancing front on the right side is scoured, the reinforcing cage for protecting
slope toe is collapsed, the advancing front of the reinforcing cage goes down, and cracks on the berm top appear.
Too slow river closure results in falling water in the downstream of the middle river, and the downstream of the
closure gap water level is lower than the design downstream water level by 2 m. And the final fall along the closure
gap is twice more than the design fall, reaching 4.09 m, and construction difficulties and risks are finally
increasing. A detailed analysis of river closure difficulties is made in this paper, and the solution measures are
presented. The summation of the experience of the ultimate success for the river closure can provide a reference for

future similar projects in the planning and implementation of the river closure.

Key words: hydroproject; closure gap engineering; river closure construction



