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Tab. 1 Calculation conditions and results

U,/ U,/

THE Fr d/m a/° L/m L, /m L,/m ’ 6/° #®
(m-s")  (m-s™")
1 0.783 50 30 100 379.5 76.8 0.73 3.39 12.38
2 0. 646 50 30 100 381.6 80. 7 0.72 3.35 12. 39
3 0. 545 50 30 100 383.9 80. 5 0.70 3.27 12.38
4 0. 446 50 30 100 383.8 76.6 0. 67 3.12 12.36
5 0. 390 50 30 100 382.4 80.0 0.63 2.96 12.34 kil Fr
6 0.319 50 30 100 387.2 81.9 0.57 2.67 12.31 RIxia
7 0.229 50 30 100 392.7 75.2 0. 46 2.14 12.27
8 0.174 50 30 100 398. 4 75.5 0.37 1.75 12.24
9 0.113 50 30 100 404. 4 80. 1 0.26 1.25 12.18
10 0. 081 50 30 100 412.6 86. 4 0.20 0.96 12. 09
11 0. 390 10 30 100 447.9 116.2 0.73 3.38 12.55
12 0. 390 20 30 100 400. 3 105.3 0.91 4.03 13.07
13 0. 390 30 30 100 416.2 96. 0 0. 67 3.13 12.30
14 0. 390 40 30 100 398.2 75.7 0.63 3.03 12.02 ki d
15 0. 390 50 30 100 383.6 80.7 0.63 2.96 12.34 Ak
16 0. 390 60 30 100 368.0 65. 1 0. 44 2.72 9.32
17 0. 390 80 30 100 336. 1 56.9 0 0 0
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THE Fr d/m @ /° L/m L,/m L,/m o o 0/° % W
(m-s")  (m-s™")
18 0. 390 90 30 100 302.9 46.3 0 B
19 0. 390 100 30 100 266. 6 31.8 0 .
20 0. 390 110 30 100 218. 4 10. 8 0 0 0
21 0. 390 50 5 100 351. 4 95.0 0.10 2.08 2.73
22 0. 390 50 10 100 361.3 95.9 0.23 2.82 4.60
23 0. 390 50 20 100 379.0 65. 1 0. 41 2.70 8.76
24 0. 390 50 30 100 380.9 80.9 0.63 2.96 12.34
25 0. 390 50 40 100 383.8 81.1 0. 82 2.96 16. 04 Bl
26 0. 390 50 50 100 383.0 95.1 0.95 3.73 14. 80 RIxia
27 0. 390 50 60 100 384. 4 101. 4 0. 67 2.54 15.30
28 0. 390 50 70 100 387.9 95.9 0.32 2.40 7.75
29 0. 390 50 80 100 387.3 100.5 0.71 2.48 16.77
30 0. 390 50 90 100 391.0 105.9 0.56 2.25 14. 41
31 0. 390 50 30 20 383.5 95.8 0. 47 2.28 11.95
32 0. 390 50 30 30 382. 4 85.5 0.52 2.48 12. 16
33 0. 390 50 30 40 380.2 86.0 0. 54 2.58 12.20
34 0. 390 50 30 50 381.9 90. 5 0. 56 2.65 12.22
35 0. 390 50 30 80 383.3 80.2 0. 61 2.85 12.31 b I
36 0. 390 50 30 100 384.0 80. 2 0.63 2.96 12.34 A
37 0. 390 50 30 120 384.3 75.0 0.65 3.02 12.38
38 0. 390 50 30 150 386.9 70.1 0. 67 3.12 12. 40
39 0. 390 50 30 180 384.9 70. 4 0. 69 3.20 12. 44
40 0. 390 50 30 200 385.7 71.9 0. 69 3.22 12. 44
41 0. 492 40 10 150 386.7 6.1 0.22 2.69 4.73
42 0. 492 60 15 120 373.2 50.8 0.33 2.78 6. 84
43 0. 492 80 60 80 316.8 57.0 0.91 2.74 19.35
44 0. 492 100 25 80 224.7 15.5 0. 46 2.61 10.19
45 0. 492 120 40 60 66.7 6.5 0.42 2.33 10.37
46 0.319 40 20 50 408.7 105. 8 0.31 2.07 8. 69
47 0.319 60 25 40 368. 8 80. 1 0. 40 2.17 10. 67
48 0.319 80 50 60 322. 4 65.7 0.32 2.14 8.71
49 0.319 100 20 80 219.6 6.4 0.33 2.18 8. 65
50 0.319 120 15 100 219.7 5.0 0.24 2.12 6.58 LATHA
51 0.229 40 30 40 408. 8 105.3 0.26 1.76 8.30 XRE
52 0.229 60 35 50 342.0 96. 3 0.45 2.37 11. 04
53 0.229 80 20 60 325.9 65. 4 0.25 1. 69 8.56
54 0.229 100 45 70 255.3 35.7 0. 47 1.70 16.21
55 0.229 120 30 80 255. 8 6.9 0.39 1.88 11.92
56 0. 174 40 40 90 408.3 101.2 0. 44 1.79 14. 37
57 0. 174 60 45 120 369.9 91.8 0.13 1.57 4. 64
58 0. 174 80 35 100 332.9 66. 6 0.16 1.35 6. 66
59 0. 174 100 30 80 250.3 36.2 0.16 1.43 6.57
60 0. 174 120 20 60 341.1 15.9 0.23 1.58 8.26




2 Bt A BIDISI K SR R B AR TE B 13

2.3 ZERHW

MR 1 B RAE T AL (T 1~40) GEitaE 2R AR TSR K EE L, , 2 T B L Sk b B U,
B2 52 e R 2R ) AR A, BLACH . (DL B Fr 52 SRS 0, Bl o X ECPR A BE 2 2 IR R EE ;@
LB d F L Y5 2 R eRECGEIR, B o SEXTECREGBEIG ; QU BE Fr 2XTECREGEIY B L 5 2 YRy . [F
BF, 6 B AR ARG T BAR R R

FEMCEERY b 4548 | ZRFRMTH( T 41~60) GEitHa5 5, WA T L, L & U, T i 4315
K AKX B o RAIEAE) , IEXHR ST TR (LA 2) . 250 R A 55 (8 (B4
) WGBS R E SO RixTH S,

MK, L/d=0.053 4Fr""*(Ina + 53.981 8) [ (d/L)* - 3.737 8(d/L) +4.1189]  (4)

LMK PR . L/d=0.217 6(Ina + 3.677 5)[ (d/L)* - 3.618 7(d/L) + 3.409 6] (5)
B AEWE . U/ J/gd =0.007 8(InFr + 3.304 1)[ (d/L)* - 3.900 9(d/L) + 7.423 3] (6)
12 1.8 015
- 15 -
10 0 o 0.12f
} 8 r 8 o 121
i m m
& or o g 09 9 & 0.09F 6,
=t = o6} 8 " °
o © ' 0061 o8 =9
20 0 0.3 Q
0 é i GI: I8 IIO 1I2 0 0?3 016 Of6 0:2 115 118 0.03 O.I()6 O.IO9 0.I12 0.I15
I i KA
(a) LI (b) L4y (o) U &

x

K2 RS R

Fig. 2 Verification of fitted values by formulas
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Fig. 3 River regime of Zhuerqi reach and plane layout of the regulation scheme
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Circumfluence characteristics of reversing longitudinal dike
head and its application to waterway regulation

ZHONG Liang"*, XU Guang-xiang"*>, HE Yan-jun’
(1. National Engineering Research Center for Inland Waterway Regulation, Chongqing Jiaotong University,
Chongqing 400074, China; 2. Key Laboratory of Hydraulic and Waterway Engineering of the Ministry of
Education, Chongqing Jiaotong University , Chongqging 400074, China; 3. Changjiang Chongqing Harbour and
Waterway Engineering Investigation and Design Institute, Chongqing 401147, China)

Abstract; The reversing longitudinal dike is widely applied to the mountainous waterway regulation works, and the
circumfluence characteristics near the reversing longitudinal dike head have great influence on navigation flow
conditions. In this paper, the circumfluence characteristics near the reversing longitudinal dike head are discussed
with the adoption of a 2-D flow mathematical model; the circumfluence parameters, such as the length and width of
circumfluence area and the flow velocity at the turning point, are obtained; and the relationships between the
circumfluence parameters, the geometry parameters of the reversing longitudinal dike and the inlet flow conditions
are established including the corresponding calculation formulas. The calculated results are applied to the regulation
scheme design for the Zhuerqi shallow shoal in the Yangtze River. The navigation hindering characteristics and the
formation causes of the Zhuerqi shallow shoal are discussed, and the regulation schemes are proposed. Analysis of
the simulated regulation schemes shows that after implementation of the regulation works, the channel scales meet
the design requirements, the increasing in flow velocity and hydraulic index are in line with the expected design
targets, the flow pattern in the channel is good, and there are no navigation hindering flow such as the backflow,
oblique flow and cross flow, which indicates that the calculation formulas for the circumfluence characteristic
parameters developed in this paper can provide an effective technical support for the regulation scheme design in the

future.

Key words: reversing longitudinal dike; circumfluence characteristics; shallow shoal; waterway regulation;

numerical simulation



