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Fig.1 River regime of the Guomuzi-Shizikou reach in Wujiang River
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FiZK A 500 m, FE2Y 100 m A8 55 TR 53 7K T 0 2247 L. 22 0T A R /KR 0.5 m, A 2 g
M. A7 TR EAT E I, R A SERE 29 65 m, #E /KR 1.8 m, AR TE /DT 30 m, Bl2F4%2 100 m, f K
2,87 m/s, B LR 0. 55%o. Tl B R IASZEAL ; DA 140 m, 98 35 m Y OPA mEfii. itk iy
REGEAAT , EARAN—OE AT L.

(2) R H T R TR B T B Al K ERE o B AT 2 K I 28 5 VLR 2 M AL, 2ok 3 28 7 2 4
IRASD LA B, AR LR AR 149.2 ~ 148.4 m, 582 120 m; A4 VP URA N IMETEZ) 90 m, M T = 72
147.0 ~147.7 m.

(3) BEEF 2N 25 TE B, 25 T00 52 B0 W5 1 58 e 3 25 UG R Ak 7K 3 7] 584 80 m. 7E KA1 3k
A BRI KRR 0.2 ~0.5 m’/s, BT, 1 0 @A e i AU R 4R VO . I 0
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R 8 P 7K Sl R AT, BT AR B AEAR I BN 504 42 m? , 2B 1600 m®/s, i K i &
21 000 m’/s, /Nt 218 m*/s. R 6—10 A FIiim 2 390 m’/s. BITAEf Rt o 1 B FE 6—7 A,
HEK YR W I8 VT Vb AR N AE T e 5—10 A, S AERETP RN 90% UL b, AV E VRN
0.633 kg/m’ , 24 V-4 b e 3 215 T1 t.

FREFIMER 35 R B O M AR dyy =50 mm W1 TR VD B0 7 55, VIR AR AR dyy =60 mm.
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=g 175-155-145 m IEH EK)E , SVLEIK BR300 80,46 F122 km, TR M e (F HF
WE2 3.5 km) 2 HIE I B AR s[RI X T 7 010 E R AR S RARIRES.

I SRR L0 T 25 324 13 ke, 25 0 FERX 21 R 428 37 FL s , 7 TRUDI AR S 25 B AR 4 I o, Ay
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Fig.2 River regime of the Shizikou reach in 1989 and 1991
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Tab.1 Test discharge and control parameters

F 5 W/ (m® -s7!) RITKA/ m &
1 345 146. 58 W
2 755 147.70 Al A 5
3 1 600 148.82 AR B i i
4 3 560 154.12 3 W Y
5 10 000 164.39 Bl 2 4 — B i
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Fig.3 Relationship between water level Fig.4 Distribution of the vertical slope of
difference and discharge the right bank
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(D) AR o 1 BE5 H 0 BOTE AR RAS . AR 1 11 2o 8 B A B8 AN 29 30 m, BT 1 4K
TRA L. Al T 2 K A B G At /KR 1.0 m.
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Fb A 2 ME P I, (KA, B Bk e b AL,
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(1) UK 2 3T KHF EipEE. SR A R I8 B0 VTR 5l MifL, 22 A i AR 149. 2 m A
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(2) MRt R TR R B, T IR AT 1Sk R A 2 1 T 3SR R BR AT, FE A g ) R Y5 42 A0 M, Al
JEETEE 144.2 ~144.7 m JiAEE Rl A0 . B2 T 14 ~ 3# T X BAUNTRE AT I 56 249 15 m , fITIR A 2.
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5.3 EJMEYF O il Bk kv

(1) B 92 5008 1 Ui R 0] (4 43 I8 B T8 RS 2. S vb ik 06 3 W A 2 e Vb 25 52 TR AL
2007 4F- 9 J1 i I 3 BH AR Z2 A A = A2 144, 4 m, SO0 KA 2.

(2) B MR /N S K. 1o 8 B R RS T T 32 A0 T R KT BRI K ERE TR
TG U A 7K FEA S A2 180 m. 7F 1 600 m’/s Vi & BH S K AN, ER A AT 3 m/s, Bt
KAEH 3.45 m/s, HIR K FERE 0. 55%0 , S AARE E L.
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HIRTFI AL LU U, - O MR B TR i B AT AR R AT ARRAE , A X P R O TR 1 e, I
G5 A A W TR AR SR 0 s MR BEME 5 22 RS, M A A AR RS SRS, I R R T
ZEXT 5 X T B 3k 7K S A B 114 5 ) 5 OAR AR [ 7K 28 Bl DX ) o] AR i 7 A 5 SR BRI 92 5 USRI 285 5 1Y)
THIE WK B AR LIRS IR | 508 0 A0 2% 1 s DFE 40 A FH LB S B3R JE5 4, LA/ NRERE 23R
TR
6.2 ERIENE

HRFEDERE ARG T 17K e 5 T 7K AR 3 XA T AR R A5, 68 1 600 m*/s Yt i it ARYE Lk

IR RN R IUE R 5 RIA ARG A IR I, DA AR B R 1, B RIS i AR 1k i
IKFL A X IEIG T AT T Ak, 85 B B TR It S TRERCR LR 2, 58 5 MifEtE .
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Tab.2  Comparison between engineering measures and scheme effects

6.1

W LA FEEROR
OFFEEF AU R 5 K 320 m WS I0 @QuUKIFEIT OFBREFARHEHM 0.2 ~0.9 m/s, #E L RHAH, WA E
TR THAMENR , MBS A R A B RN R 1,2 Bl QIR T, UK LT B A Ik, (R
ST AR ~4 5T 18 B U A U P9 A BT .
OFS RTINS L BEm A R 5 12°. @2 1 S3ma sk, OFRTAEEOREIRZL QR I RE K, &KX
TR AFL2STHMKA IS m, FHARE LM 1ET  FEEE 4 m/ss BRIEEE RO E FREDT 1 n/s.
I MR T T WHE RS 2 70 7 0.
b % 3 OF FREEF I LB 39 m, PR T . @722 T30 OFRREFA7 TG RHI T B85, 303k S ] 2. @%0R
A2 30 m; HOWH A1 829 H AL T30 Tt T BT B I B E R R E 3 m/s A2
b 4 OFREEF YK INBCH M IR F 2. QIR IR G DSRREFA N IR A T 3 5], IS B AF. @b T Bk 7k
IS 3R B RS 25 m 2o PRBRIZTEN 2 25 T 30 TR UELG N, W B LU RN
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QXY K IO A3 2 3 | IR SRR Y Sk 30U 3 i 7% VRIS A T P i 285 5 I A U 8 0 8 i3
THZAE L H SAb™ 5, B SN U T 5 AT A R 28 29 13 m T i A Bt K G2 LA F 2.5 m,
1 247.5 m. @ Bs IR K AL AT B RAE Y B, e A0 2300 M e SR 2y 83 m AR NN, 3OUTH 1y P2 1R
WK PA L T m.

(2) BRI 2R B B i Bk, ORI 2 5 VTR Bl Ok X BR ; @l IR it 22 i 4
TR B R 1) B REIR 2 A M, HNUSk i AR A 22, R IHORS 20 152 UL S i 24 7 g (4 3 T IV R4 0, 5 I+
238 THUC EERG I, [l AL B /e L2 10 m, FE00F T RAEE AT ; @ 140k AR 2 14 T UL SRR AR,
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FUURE 0 R4 bH R PR 2 1 T 0 5 2 A% 30k i ) Sk itk — 2B R K O 5 BT A 30UA I 52 vy 22 )3
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(3) BUJ I Z 0 171 25 o e b . OV X2 , RS 1~ A8 5 73 6 PN S UL 52 o i, 30T g
PNV KA, F 2.5 m o hnisttifa e v | PRIk .
6.3 EIRWR

FRRE - IGE R, PRI T S0 P A A BTN, SRS K DR EG I R BT AR ZE K. 345 m'/s
W N, AR R 1,38 m/s BEZE 1.70 m/s; ARSI EE 1.39 m/s BN E 1.75 m/s (K 3). £
AU T AURELE o A 5] ToAS RS, R s S 7E 2.0 m/s DL b R TANIR dg, eV YR 3l it o, i
R . FERE S CURRC IR BE DS , 7ERIR I 5 T, BBk - WU R A2 BoK it VAR, 396 o7 W ok dat A7 P B S ik
557, IR K AN I A R R

x3 EEFERMETLHREEZWL

Tab.3  Average velocity change in the channel of recommended scheme m/s
W/ (m? - s i =TS WY HKIE W 1% 250 m B30 MR WiF 11
25 SR 1.38 1.39 1.44 1.78 0.82 0.88
wiGkE 1.70 1.75 1.74 1.73 0.92 0.85
| 600 SR 2.86 2.52 3.14 2.94 1.51 2.07
BIRE 2.72 2.87 3.41 3.30 1.86 2.13

DK I 2R 8 G T Y B ok I B VR M, E TP R K I o R A2 O A A TG, DL R X R ]
345 m*/s WA N, AR 1. 44 m/s BEIE 1,74 m/s;1 600 m*/s Fi SIS R 3 h 3. 14 m/s BN &=
3.41 m/s, AR E TG .

FLT 3003 0~ 1 25 e R 6 Y, 3 e RS S BE TR IS N, 52T P Rl i B A s 58, X A 3
FrA F. BEIA T A N L A0 0. 1 ~ 0.3 m/s. A7k A2 f 242 i #IE FT Y 180 m HE I 560 m;
IR R FL W R AE N 0. 1 m/s, FAR B K HURE 0. 51%0, LT 251G I ol 3%

WAL o KA AL U 2 B, 7F 1 600 m’ /s BEIR T ), BREREE T DaE 22 M S TF 4238 40 /D 2 e Vv ik
Hh, KFRSHIEVDER RS 2 T Ui, TR AR AR iR e . (A% I ENZMEAL T [RK AR 3 X A &, WU vP i g
VRS, PR R N 560 3 e WA, B B SR B 4 7 9 1 i

IR T VR IR X AL R S A ] B AR — S, FE A X R MR IR TR R AT
R IHI R 3.15 m/s, B30 5 F -5 Hr il 2 0k 1o e f LR SR IR 100 T WA 15 K, (H 338 Mt AL — 125 2ok 3 A 7K
B, XA DX 388 i PR TG W S S5 ). 128 Y0 s DX VR T T 0 A 5 AR O AR — 2, HL D sl , %o i Hh s X
YA ).

7 4% iE

3 S TR AR 3 RS 4 YR 2 0 0 MEARERT B3] 7 DAy e A 1Y 10 i 5 B {803 A i T T i 90 B
TR B TE MRS 3 e MR AN [ R A RO B TR AR5 0] 7K AR Bl DX ] RIBAE A5, B 13 B
HEIR ] s SR IBBR IR S SUIRHAS & BRI B TR , DA B AR 7 S M AR ER ] BE A T 25 F
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Navigation hindering characteristics of
Guomuzi-Shizikou group of shoals and its regulation

ZHAO Zhi-zhou' , JING Xiao-ju', ZHAO Shi-giang®, ZHANG Xiao-ming’, ZHAO Jian
(1. River and Ocean Engineering Department of Chongqing Jiaotong University, Chongqging 400074, China;
2. Chongqing Southwest Water Transportation Engineering Institute, Chongqing 400016, China)

Abstract; The serial shoals consist of many navigation-obstructing shoal sections in the reach between Guomuzi and
Shizikou in the Wujiang River, influenced by the operation of Three Gorges Reservoir and the upstream power
plant, and the local traffic environment is complex due to this shoal group reach, which is difficult to be regulated.
Based on the analysis of the evolution of river bed, the characteristics and mechanism of navigation-obstructing, the
composition of this group of shoals reclassified as the shoals in the braided channel in the upper reach, the shallow
shoals in the slightly curved middle reach and the sharp bend rapids in the downstream reach are studied. The
regulation schemes are compared and selected considering channel dimensions, navigation flow conditions and the
stability of the dredged area. The regulation principle and measures are advanced. Research results show that the

recommended regulation scheme can meet the requirements of channel dimensions and navigation conditions.

Key words: group of shoals; fluctuating backwater zone ; waterway regulation



