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Abstract

To analyze the water blocking characteristics of open spandrel arch bridge, one-dimensional hydrodynam-
ic model and three-dimensional model are combined to calculate the water surface profile of mountain
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stream channel. Firstly, one-dimensional model is used to calculate the water surface profile in a large
scale, and then one-dimensional model results are used as boundary conditions, and three-dimensional
model of some river reaches near the bridge is used to calculate different flow conditions, to analyze the
causes of bridge backwater. The results show that the discharge and Fr number are positively correlated
with the backwater height caused by the bridge; the turbulence intensity of the bridge wake is also affected
by the flow rate; the greater the flow rate is, the greater the turbulence intensity, and the higher the back-
water caused by the bridge; by changing the key factor Fr number of bridge water resistance, the water re-
sistance effect of bridge can be reduced.
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Figure 1. Overview map of watershed aboved Shilong bridge location
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Figure 2. Schematic map of Shiyang Town’s 20-year design flood covered range
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Table 1. Contrast table of simulated and investigated flood water level

F 1 BERUK N S HOEK IR LR

Wr i = H/m YLK AZ/m LK AL/m ZA{HIm
hd-33 1609 296.13 296.14 0.01
hd-32 21355 295.57 295.59 0.02
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Figure 3. Schematic diagram of hydraulic calculation sections of Shiyang Town Reach
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Figure 4. Three-dimensional model of river near bridge
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Figure 5. Mesh generation of local bridge 3D model

5. [SERH R Z R AR X 5

Figure 6. The 3D surface form of the bridge with mesh refinement (left and right of figure are mesh before
and after refinement)
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Figure 7. Comparison of water level and Fr number with different grid number
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Figure 8. Comparison of water level and Fr number with different return periods
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Figure 9. Turbulence intensity distribution at bridge and downstream with different discharge
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Figure 10. 3D model before and after dredging
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Figure 11. Comparison of water level and Fr number with different downstream water level
11, FERIEARRE TIAFKAEIRKALT Fr LB S E

4, ERMTE
4.1. FRIREM Fr HEKERELB:

& 12 7750, ANEERGIHEKRET, HREKSHEZIEMAER, HXRHE R AN 0.96; HREKS Fr
RIS, M5 &% R* N 0.9548.

FEWTE LR B, Fric KA HIEMFR ik, KR E. P 2KEE =S5 B EHX.
42 ZHE—UBRBAESRRT ERXESHREKERE

15 22 FLHERX 285 7K W T 5 2% B T DL ok = e 70 2 /K B4 3RS AN R 8 R RO R B A e, 3
T AT — 4R R R SR K S Bk R RATIEIE, OB RURIR T 1 DXk K P S B s R S . [RIR
R BUAE TR . MR IR A SN, AT DU = 4R EU AL S S T AT bR S, B4R B
MMER T 25628, oAbt TR 7 R kRt B kg .

DOI: 10.12677/jwrr.2023.121008 74 IK IR FT


https://doi.org/10.12677/jwrr.2023.121008

L35 B AR R B 7K S S 2 ) 07 B 5220 #r

0.6 6000
R2=0.9548 .. 5000
s 09518
AR 096.. 50a 4000 @
g P
3000 WWLH
® 104 B
0.3
® 5Sa AFr O8 2000
0.2 1000
0 0.2 0.4 0.6 0.8 1 1.2 1.4
HREK (m)

Figure 12. Correlation analysis diagram of the cause of bridge backwater
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