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Fig. 1 Layout of each scheme and main structures of the bridge( unit; water level in m, others in mm)
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Fig. 2 Verification of tidal level and velocity curves for the Shenzhen-Zhongshan bridge
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Tab. 2 Variations of high and low tide levels before and after completion of the bridge

e T AR AR/ m T ZE A /m
il 5
TR Al 2 A2 24 A3 &AL Ad 2 T AT Al & A2 2 A3 24 A4 B s
AT 5 1.02 0 0 0 -1.57 0 0 0 0
PG 1.03 0 0 0 -1.52 -0.01 -0.01 -0.01 0.00
K 1.03 0.01 0.01 0.02 -1.39 -0.02 -0.02 -0.02 -0.01
MR 1. 10 -0.02 -0.03 -0.02 -0.03 -1.23 0.04 0.05 0.04 0.03
FLE 1.22 -0.01 -0.02 -0.01 -0.01 -1.42 0.01 0.02 0.01 0.01
Al 1.19 0 -0.02 -0.01 -0.01 ~1.54 0 0.01 0.01 0.01
3 A3 IEAEEBMHE REBALTH
Tab. 3  Variations of high and low tide levels of scheme A3 before and after completion of the bridge
R R = A/ m 432/ m HURE A, AL/ m I/ m
i BEESEhZRBEE/m TR AEME TR ASR(E ity EEEENAREEES/m TORERT AR R(E TRERT ARMU(E
1# 4t 1 000 0.94 -0.03 -1.56 0.04 8# 4k 1 000 1.16  0.02 -1.70 0
2# 4t 1 000 1.12 -0.01 -1.76 0.03 9# 4t 1 000 1.14  0.04 -1.70 0.01
3% 4t 1 000 1.09 -0.01 -1.79 0.03 104 461 000 1.14 0.0l ~1.54 0
44 4t 1 000 1.15 -0.04 -1.68 0.03 11# 4t 2 000 1.27 -0.04 -1.61 0.03
5# 4t 1 000 0. 88 0 -0.94  -0.01 12# 4t 4 000 .19 -0.02 -1.66 -0.01
6# 4t 1 000 1.10 0.02 -1.55 0.01 13# R 2 000 1.12 -1.73 -0.03
TH# 4t 1 000 1.19 0.03 -1.64 0 14# R 4 000 1.24 -1.75 -0.01
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Fig. 4 Simulated flow regime of the artificial island
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Tab. 4  Variations of ebb and flow mean velocities in bottomland and swale before and after completion of the bridge

A2 S48 BT R (m - ™) HMTE B (- 57
W A N
o
BEES/m g Al A2 A3 Ad TR Al A2 A3 A4
XTI-1 4£2000 0.50 -0.03 -0.03 -0.02  0.03 0.41 0.02  -0.01 -0.03  —0.03
XTI-3  JL1000  0.21 0.04  -0.02  0.02 0.02 0.18 0 0.02 0.04 -0.01
XT1-5 0 0.33  -0.03 -0.02 0.05 -0.0l 0.39  -0.02 0 -0.06 0
i XT1-7  ®1000 0.31  -0.04 -0.06 -0.03 -0.0 0.20 -0.01 =0.01  0.02 -0.01
XT2-1  JL1000 0.72  -0.02 -0.05 -0.03 =-0.06 0.59  -0.01  0.03 0.04 0.01
XT2-3 0 0.72 0 -0.22 0 -0.03  0.44 0.02 -0.14 0.0l 0.02
XT2-5 F51000  0.38 0.02  -0.08  0.05 0.02 0.39  -0.02 0.03 -0.03 -0.02

XT2-7 5 2 000 0.51 -0.01 -0.02 -0.04 -0.08 0. 46 -0.01 0.02 0.01 0.02




513 Wro #, 55 DR POl E TR BRI FK Sl SR 101

(&ExR)
— B A2 filiZk BB/ (m - s71) PR/ (m - s71)

BEE/m o rmar Al A2 A3 A4 TRET AL A2 A3 A4

LD7 Jt1500  0.47 0.02 0.03 0.03 0.01 0.37 0.02 0.03 0.10 0. 06

LD9 0 0. 54 0. 04 0.09 0.01 0. 04 0. 46 0 0. 06 0.01 0.03
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LDI3  F§2000  0.70 0.08 0. 06 0. 04 0 0.52 0. 05 0.03 0.07 0.02
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Tab. 5 Variations of ebb and flow mean volecities near the west artificial island of scheme A3 before and after completion of bridge
TR b QIR S| RSl Bk
Wrimde g WA Wi e DR
TRHT ABB(E TRAT ABfE TR AfkE TR AL (E
XD1-2 0.41 0. 01 0.36 0. 06 XD7-2 0. 49 0.04 0.37 0
XD1-3 0. 44 -0.01 0.32 0.04 XD7-3 0.45 -0.17 0.38 -0.05
i XD1-4 0.43 0.02 0.35 -0.02 TiF XD7-4 0.41 -0.21 0. 41 -0.11
2.5 km XD1-5 0.45 0. 01 0.39 -0. 06 0.5 km XD7-5 0. 47 0.05 0.34 0. 05
XD1-6 0.53 -0.04 0.35 0.05 XD7-6 0. 39 0.14 0.32 0
XD1-7 0.50 -0.03 0.39 0.04 XD7-7 0. 47 -0.02 0.33 0.05
XD3-2 0.39 0 0.36 0.05 XD8-2 0.56 0.09 0.43 -0.05
XD3-3 0.42 0 0. 40 0. 04 XD8-3 0. 44 -0.11 0.39 -0. 06
11 XD3-4 0.42 0.02 0.38 -0. 04 Tl XD8-4 0.43 -0.25 0.38 -0. 06
1.5 km XD3-5 0. 46 0.02 0.41 -0.05 1.0 km XD8-5 0.41 0.04 0.34 0.03
XD3-6 0.50 -0. 06 0.37 0.04 XD8-6 0.43 0.08 0.34 0.04
XD3-7 0. 46 0.01 0. 37 0.12 XD8-7 0.42 0.12 0.34 0.03
XD4-2 0.50 -0.03 0.39 0.05 XD9-1 0.61 -0.01 0.49 0.01
XD4-3 0.43 -0. 06 0. 36 0.05 XD9-2 0.57 0. 06 0.49 -0. 04
I- I XD4-4 0.41 -0.04 0.37 0.05 Tl XD9-3 0.55 -0. 08 0.41 -0.02
1.0 km XD4-5 0. 46 -0.01 0.37 0.01 1.5 km XD9-5 0.49 0.03 0.41 -0.01
XD4-6 0.44 0.01 0.37 0.07 XD9-6 0. 54 0.03 0.37 0.05
XD4-7 0.47 0.04 0.38 0.03 XD9-7 0.51 0.01 0.35 0.04
XD5-1 0.53 -0.02 0.43 0. 06 XD11-1 0.49 0.03 0.37 0.02
XD5-2 0. 40 0.08 0.49 -0.01 XD11-2 0. 56 -0.05 0. 40 0.01
XD5-3 0.45 -0. 06 0.37 -0.01 XD11-3 0. 54 -0.10 0.42 -0.02
1iF T
0.5 km XD5-4 0.39 -0.10 0.32 -0.11 9.5 km XD11-4 0.50 -0.01 0.39 -0.03
XD5-5 0. 46 0.01 0.42 -0.15 XD11-5 0.52 -0.02 0. 36 0.08
XD5-6 0.45 0. 06 0. 36 0. 20 XD11-6 0.52 0.01 0.37 0. 04
XD5-7 0. 46 0.02 0.37 0.08 XD11-7 0.43 0.08 0.38 0.04
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Impacts of Shenzhen-Zhongshan bridge project on hydrodynamic
environment of Pearl River estuary

CHEN Jing, MO Si-ping, XU Qun
( Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; The Shenzhen-Zhongshan sea-crossing bridge connects the cities of Shenzhen and Zhongshan, across the
“three shoals and two deep troughs” in the Pearl River estuary. A lot of piers and large-scale artificial islands in the
water area will have impacts on the hydrodynamic environment of the Lingdingyang estuary, the inner part of the
Pearl River estuary. In this research, the physical model for the bridge is built to analyze the impacts of the project
on the hydrodynamic environment of the Lingdingyang estuary. The experimental results show that: the scheme A2
has the greatest impacts on the sea level, the others take the second place; the changes in sea level and flow field
are sensible near the artificial island and the main piers; the impacts of the artificial island on the hydrodanamic
environment are the greatest, the impacts of the ventilation shafts, anchorage, king tower, towers located on the
Lingdingyang sea area take the second place; there will be no great changes near the non-navigable bridge pier;
and the the area 5,000 m away from the bridge has a tiny change. Overall, the Shenzhen-Zhongshan project has
little impacts on the Lingdingyang estuary. Based on this research and other previous researches, experts have
unanimously recommended that the scheme A3 (a bridge across the Lingdingyang waterway combined with the

Fanshi submerged tunnel) should be taken as a reasonable and feasible scheme.

Key words: Lingdingyang estuary; Shenzhen-Zhongshan bridge ; physical model; hydrodynamics environment



