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| | 1 A ( )
C
( E3) | Tab.l Typical working condition of Check Gate A (the
~ Yellow River elevation)
. > P /m /(m¥s )
( E4) . \‘%
/ y I 5.00 950
A )
2 2.02 950
B.C ,
3 0.83 400
— El) A
1 N 4 -0.10 400
Fig.1 Diagram of waterway, check gate and bridge
construction
1.2
A ’ Y Y o
A 3 N o A
2
Fig.2 Underwater topography and numerical model orthogonal curvilinear grid
2
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N o N-S Boussinesq R
a1 UG ], 1 @)V ], ()
NG VG, % VG, VG, i
2
du u_ du v du NV Gy v NG, 1 P +FaM, (2)
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@+ L i+ o i+ e NG _ u’ a\/@_ =— P, +FA+M, (3)
h NGy & NG, M NG NG, M NG VG, M PNy T
74 iC\m sd iVGyg NGy ;
=M ,m=06,\ Gy =R cos cosp,\/G,, =R\ 30 iR ULV g
U] ;0 U, { m s f ;
Po P Py by By sM M, °
2.2
) A . B , C
, 1 500 mx1 500 m , 3D 2,
A B.C , : A ;
B .C C 1) . ,
) o 0.022 5, 1,
) , A . A
, , , A
3
3.1 A E2
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° A °
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2 4 E2 ( )

Tab.2 [E2 water level calibration results of four kinds discharge section in non bridge state (the Yellow River elevation)

/(m?/s) P /m E2/m
1 950 5.00 4913
2 950 2.02 1.901
El A
3 400 0.83 0.786
4 400 -0.10 ~0.123
A , , E2
) 2 A E2 A P .
3.2
A4 3~ 6,
7, 3~ 6 A 9 ,
4 , A . 1.2,4
; 3.4, o , A
“ 7 “ 7 o ,950 m¥/s . 2
400 m?/s 4 ( 3). 4 ,
A ,A o > 4
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3 1 . N
Fig.3 Working condition 1, non bridge, bridge site scheme one, two of flow velocity contour map between bridge and gate

4 2

5 3 N .
Fig.5 Working condition 3, non bridge, bridge site scheme one, two of flow velocity contour map between bridge and gate

6 4 . .
Fig.6 Working condition 4, non bridge, bridge site scheme one, two of flow velocity contour map between bridge and gate
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Fig.7 Working condition 1 (highest water level), no bridge, bridge site one, two calculate the whole water level contour map
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3 . .
Tab.3 Four working conditions, no bridge, bridge site one and two of calculation value of water level flow around gate hole

p p p
/ / / / / / / / /
" " T ) " o T ) " - T )
1 500 498 491 088 5014 498 491 100 500 498 491 0091
2 202 202 188 155 2046 202 188  1.65 202 2015 188  1.57
3 083 08 079 087 0845 08 079 092 083 08 079 093
4 0.1  -005 -0.2 163 009 -006 -0.12 165 -008 -006 -0.12  1.59
4
4.1
4 , 2, 4 , .
. A ( ), 118.5 mx
7.5 m 118.5 mx3.0 m s
4,
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4 .
Tab.4 Statistical values of flow velocity in front and back of sluice gates under different working conditions
4 4 4 2 2 2
( ) ( ) ( ) ( ) ( ) (
/(m/s) 0.68 0.65 0.66 1.10 1.09 1.10
/(m/s) 1.08 1.03 1.02 1.43 1.45 1.42
/(m/s) 0.16 0.22 0.19 0.36 0.33 0.36
0.033 9 0.029 4 0.032 4 0.027 4 0.028 2 0.026 9
/(m/s) 0.64 0.64 0.64 1.13 1.14 1.14
/(m/s) 1.26 1.23 1.22 1.90 1.92 1.90
/(m/s) 0.07 0.08 0.07 0.13 0.13 0.13
0.086 3 0.079 2 0.080 8 0.232 6 0.225'1 0.224 7
4 s A 7.5 m 30m
4.2
4 ’ °
b 02
8. 9,

( : 1,2,3,4)

&z

7N

AN

9 ( : 1,2,3,4)
Fig.9 Additional flow velocity vectors (left to right: conditions 1, 2, 3, 4) caused by bridge plan 2
A “ ” “ ” ,
o 1#~9# s 5,
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5
Tab.5 The increase or decrease of the velocity of the gate hole by the influence of the pier
1# 24 3# A4 S# o# TH# 8# o#
1 1 1 ! ! 1 ! l 1 1
2 1 1 ! ! 1 ! ! 1 1
3 1 1 ! ! - - ! 1 1
4 T T | | ! i 1 1 1
1 ) 1 | ! ! ! 1 1 1
2 1 1 ! ! ! ! ! 1 1
3 T T | | | - - i i
4 T 1 ! ! ! 1 1 1 1
A , 1.2 1#~4# SH~6#
TH#~O# ; 3.4 ,1#~3#
AH~6# TH~9H . ,

10 . ( : 1.2.3.4)
Fig.10 Bridge position scheme one and two flow vector difference (left to right: conditions 1, 2, 3, 4)
(10, A
(o} 60
6 > ’ 1) 5#
6

1# 24 3# 44 S# 6# 7# 8t o#
1 1 1 - ! 1 ! | 1 -
2 ! 1 ! ! 1 ! l I I
3 1 1 l l 1 - ! 1 1
4 1 1 l l 1 1 ! - 1
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Analysis of Coupled Flow Between Bridge and Sluice and
the Selection of Bridge Site

Wu Zhong, Li Jing,Li Yuanjun
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract . Bridge construction involves the site selection with the pier column tower over water disturbing the o-
riginal flow pattern, which may cause such problems as river channel erosion, sedimentation and decline in flood
drainage. When the construction of the bridge is close to the wading installations, the effect of variations of flow
pattern on installations requires thorough assessment. Taking the bridge site planning of the upstream aqueduct
gate of a city as the study background, this paper established a two—dimensional flow numerical model of river
channel, sluice, pier and other facilities. Through the simulation of water flow under typical conditions before
and after the engineering, the changes of water level, velocity and flow direction near the bridge and check gate
were obtained. Combining the safe operation factor of the check gate, it provides some suggestions for bridge site
selection.

Key words: bridge; site selection; flow; sluice
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