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Simulation and Analysis on Impact of Bridge Construction on

Flood Evolution in a Flood Storage and Detention Area

—Taking Mengwa Flood Storage Area Bridge Project as an Example

Liu Lihong, Jiang Peng, Wen Yongshuai
(School of Earth and Environment , Anhui University of Science and Technology s Huainan, Anhui 232001, China)

Abstract: [ Objective] The influence of water-related structures on the flood routing process before and after
structure construction was analyzed to provide scientific supports for the real and efficient calculation of
bridge engineering in flood storage and detention areas, and for the effective development of flood control in
flood storage areas. [ Methods | The Mengwa flood storage area in Fuyang City, Anhui Province was selected
as the study area. Based on the latest data of regional topography. hydrological data, and bridge engineering
design, the unstructured hydrodynamic model of MIKE 21 was used to simulate the flood evolution process
of the Mengwa flood storage area in real time. The influence of bridge construction on flood evolution time,
velocity distribution, and water level change in the flood storage and detention area was analyzed. [ Results ]
After the construction of the bridge project, the flood-splitting time near the bridge position was 45 s behind
the maximum lag before the construction of the project; the flow rate distribution range of the mainstream
area was 0.4 to 0.6 m/s; the local velocity change rate was 7.409% ; the maximum elevation value of the
water level near the bridge was 0.006 m; and the maximum change rate of the water level was —0.22%,.
[ Conclusion | Bridge construction delayed the flooding time in the flood storage area, raised the water level

near the pier, and changed the distribution of the flow rate near the project. However, the overall impact on

s B #1 :2021-10-09 f&E B #:2021-12-13

BEITE : 1L R4 & wE b T T AR 0 5% g TP 003 4 700 B “ 56 T 1 18] )7 81 22 4 03T 10 25 K 3h J1 R AE A 98 7 (LNY2020-Z04) s MR [ SR FH# 3 4
i H (41201017)

FE—1EE XML (1980—) . Zr QU » IWAR A MY i A 4 Bl 202, FENFKRIFEE I 5 MR . Email: liulihongsheng@163.com,



5% 2 3

) T 4155 < A7 B2 A R0 KT 25 i G X K U 5 ) ) AL 5 43 151

the flood storage area was small, and basically did not affect the normal operation of the flood storage area.

Keywords: Mengwa flood storage area; bridge construction; real-time simulation; flood evolution
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