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The Alternative Solution and Key Problems of the 1st Stage Cofferdam of

Yongning Water Control Project
LIU De-bing', ZHAO Yan-zhun’, CHANG Yun-chao', HE Chang-hai’

(1. China Railway 20 Bureau Group Corporation, Xi’an 710076, Shaanxi Province, China; 2. State Key Laboratory of

Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, Hubei Province, China)
Abstract: To solve the contradiction between the cofferdam construction progress and the material land requisition and resettlement , the alter-
native solutions of the designed scheme is proposed during the construction of Yongning water control project 1st stage cofferdam of the dry
season, optimized by construction simulation, technical and economic analysis methods. The hydraulic characteristics of the narrowed river-
bed are investigated by 3D—numerical simulation and physical model test methods. The results show that when the axis is arranged between
7# and 8# gate pier of the dam body, the problem of navigation and scour prevention for the cofferdam can be resolved. The results provide an
important basis for the construction of the Ist stage cofferdam of the dry season, thus decisively ensuring the construction progress of this
project.
Key words: cofferdam; land requisition and resettlement; navigation during construction; scour prevention; 3D—numerical simulation;

physical model test

KK L TR 0 S R B Rt T, — 3 S R
It TR 2 , 280 KOt TAmpi e, =k T /2
— 3] A B Y S OR T WAL P HE 5 R BE L BB i b T
B 5 J5 58 5 i) 300K R ol — 39 b A [T ph D B s fﬁE o %
HECSINT R, HE 5 R AR 3 51 oR BB PR IR BE - Bt e 2 £
TRERLC S R AR B2 b B ﬁi%iﬂ!#ﬁm%ﬁ*%ﬁﬂ\rﬂlﬂ

Wr#s B #9:2021-03-17
EZ RN X (1979-), 5 9 TREIN, FEMF AR JKF T
ARt T2 205 45 57 T AT
126.com.
WIESE BB (1966-) , T, Bdz , 32 2 A /K R T A%l T 20 21
BIE RGP H I E WS . E-mail: hch_2003@163.

como

E-mail : gongchengbu6@



168 & TR AR 21— B A K BDRE AR S M AL XA E PURAS

e
o
&
N
=
(;\\
Pt

MR A SRR SR BE B B, BE O B B A T
BAIREEK  B AR K A A A B ARy v X TR
K12 RV AR TR 343 H S e B B 7 B
W F R WSS 18 K TR 5 FAUE B A, 2k
BT = TRE USRI | i the 1R ER A D0 T SR AT 4 1 1)
s B AR A A K AR A R X B Sk I — oK ik
Uit B R 16] 7 T R A By i R O SR AT TS A By b4
G AE T SEBRRUR I 0 s 47 55 T T AR R R 7 T
FE T o3 T WA RV TRT R RO AS 2 T PR B3 A 7Kt a2 sl R 5 B
BV AE R T CATIA =4 SR = AR E Ry vk, X5 b
WA L 37 K A 2 £ K7 DR 2 01 5 3 i 8t 2 N K O AT
TR BUUES SRS IR ) & B

B ATRHE SR R BE LB S SRS i R HE S
T A 3 391 5 L — 300 T v 3l R P T 77 0 A it T
JEDR, B35 SR BRAR, 10 7K T ASE R X 6 0 5S40 5 12 0F 52
MR RS iR TR TR SE BRI, SR, 7E 0
T B PR R R 32 R A BRI HE 7 AN RE S O 3R
Bt o & TR MM — Ak 7K A 37 ik 7 R E S8
e, BRI T SRANBESENE DR, A DA e o
R R A AR B, B TR RE AR U HEA T A O B )

1 TEHR

B E T KRR AL T AR T 5 AN T & X 2R 2
Sy Ak 3Ky B VT AR bl el VB Sy 3 Dl R F b S AT e v
WA B 10 eI AR U 2 P AU AR ), R BE AT
B RN S ST TR o A AL P HEK 3 I XN A
FREAT R ZK T35 12 ~ 15 m, 7K [ 98 230 ~ 280 m, I /5% 340 33 ¥ 13
20°~70°, FEK T ASYIA LA 13 FLIR & H ) B s
FATE , IE R KA 67 m, MER 7.140m?, il AL HE 57.6
MW (6x9.6 MW ) , g kT ¥ 5T i 2UHL AL, £ 45 F- 3 &k L it 2.206
1 kWh,

TR R A T 0 20, A7 R — RS K Bl S K i B
11 H 15 HERAE4 A 15 H TR 3 010 mYs (KK B 104FE—
), BT S5 A — M A TR BE 2 ) RIS L ik ) +
A1 RIS T A 11T IS8 AU, & — T (RAE4 ] 16 H
FWAS H 15 H)FRER . — WIS 7K B LT T e\ HE 2
SR, 451 981.9 m, I H A1 IR Ak 74.86 J7 m?, BR b Ay
T & B K T4 T 40% , B A% d<200 mm (& B AN T 50%, B
K FEBEWTIREE 1 B s 5, LR AL 1 1 AR A R BB R AR
200 mm DL KA (B 1), B+ AR AR 0s Sl +
BHZ , HEDRHAT S & 7 40% ~ 70% , W) BV B bRl 2 5K

74.90

Y1) VR g -

~__HO0+095.00

4991

45z248.55

7
i
>

B —HH kLA EE & T E S A A m, HA AL mm)

Fig.1 The designed cross—section of the 1st stage cofferdam of dry season
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Fig.2 The cross—section of the cofferdam with single block stone dike and grain—containing clay body
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Fig.3 The cross—section of the cofferdam with double block stone dike and grain—containing clay body
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Fig.7 Comparison of the water surface profile
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Fig.8 Comparison of the maximum surface flow velocity
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Wi/

TH ) i BERIAT % ES
(m?-s7")
11 H 15 H-I)A4AE
1 3010
4H15H,10%
) 5 450 11 A 15 H-K4E ESIC N e
47 15H,20% 745 8 [A])
115 15 H-1R4E
3 1730
4H15H,50%

4.2 KRIIFEEVFSRNALE A R

(DSCERRIEA . 9 2 12 7T DA i, Rt T
RIS RIS A AT , SRR PR PR Sk B WM A 1
BRI, JCHER B IR B, SRA TR A FAR K P8, T
it ST A A AR 2 FELA A T

(a) RIS

W /(m-s)
3.139

2.616

2.093

(b) THERS
9 IR1AWRSHITERS
Fig.9 The test and calculated flow pattern of case 1
(2)SRAEF R . A 13 IR S AT i s S (e Al
IR AR By G R, o, T 1 dR R SR g i B
2.89 m/s AR AH 2.85 m/s 24 Hy BUTE T W T T 0+280, i # HE T

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

(a) RIS

P /(m-s")
2.566
2.139
1.711
1.283
0.855
0.428

(b) THE RS
E10 IR2RAWESMITERS
Fig.10 The test and calculated flow pattern of case 2
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Fig.13 The test and calculated maximum value of surface velocity
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Fig.14 The test and calculated water surface profile
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