5 44558 6 ) /0 S S0 S DR 14 Vol.44 No.6
20244F 12 H Journal of Disaster Prevention and Mitigation Engineering Dec. 2024

DOT:10.13409/j.cnki.jdpme.20231011001

Wi 2= R T 45 X B AR e it ST B R R 3T
MEE', BHUL BEES, FEK, BRE, KWK, BHE

(1. P52 BT 24 W e 7 b 52 DX AR 250K R I 52 o SR 8 8, B P P %2 7100485 2. BB (AL 0) LRI BEIHA R
AT AL R 100044 5 3. v [ v A2 P PG AL S 0 B W SE e A BR A W, BRPE P52 710065)

W hIR AR R T U T AR AR B R AL AT R 2 A 330 KV R & 3k b 4] M A F GPU ik A
8 =Y KB F IR T @ AR AR A R F) A A TR b sk sk K AR A A2 AT AR, 2 S AT R B B L 5k
RARAZ 6 v % F o 25 R AV : Db K ARAL M M @ H 4 5 38 I, G 32 5 4212 4K Q B & 3T B & I 36 e, 56
R Ay & KA R B3 %, £ 300 a— BRI T A TAHE, P<300 8 R AZIE mF b H ik ey 74.31% ;O E M
300 a—iB A KA K EFH &, EBURBALEE BFE FELKEY ZLARAFESFRRRNEFR L5464
BB R BRI AR TR T Mk A R 3E AT & 00 T AALAE , h A R TR b sk O A B A R Al ik sk
bR T RAS,

SEBRIR: W B TN 5 BRI SR A TR 5 1k EF B0 BRI

HESES: P333.2 XEERIAE: A XEHS: 1672-2132(2024)06-1265-10

Research on Flood Disaster Patterns of Newly Built Urban Infrastruc-

ture during Extreme Rainstorms

FAN Chenchen'; HOU Jingming', LU Pinpin®, LI Donglai';, GUAN Baojun',
ZHANG Peigi's GAO Xujun"’
(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi'an University of Technology,
Xi'an, 710048, China; 2. CAUPD Beijing Planning and Design Consultants Ltd. ,Beijing, 100044, China;
3. Power China Northwest Engn Crop Ltd., Xi'an, 710065, China)

Abstract: Aiming to investigate the flood disaster patterns of urban infrastructure under extreme rain-
storms, a two-dimensional GPU-accelerated surface water flow and transport model (GAST) was con-
structed for a newly built 330 kV substation in Xi'an. The model was used to simulate the flooding pro-
cess in the substation area under different rainfall conditions and to compare and analyze the response
of the station area’s water levels to different rainfall intensities.. The results indicated that: (D The wa-
ter level in the substation area initially increased with the duration of the rainfall and then gradually de-

creased. @ As the design rainstorm return period increased, the highest water level in the substation
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area also increased, gradually stabilizing at the 300-year return period (P). When P<<300, the increase

in water level accounted for 74.31% of the total. @ The 300-year return period was the inflection

point for the water level increase. It was recommended to consider various factors including industry

characteristics, economic feasibility, watershed runoff conditions, and flood risk when determining

the flood defense level. The study elucidates the quantitative relationship of extreme rainfall on the de-

sign elevation of substations and provides important reference for flood control in substations and other

new urban infrastructure under extreme rainstorms.

Keywords: extreme rainstorm; urban infrastructure; flood-induced disaster; numerical simulation
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Table 1 Rainfall conditions for different extreme rain-

storm return periods
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100 75.07 162.70
300 88.86 192.83
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Fig.2 Design rainfall hydrograph of the study area
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Fig.3 Digital elevation of the study area (1985 elevation)
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Table 2 Values of roughness and stable permeability rate

for different underlying surfaces
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Fig.7 Water level distribution at peak flood accumulation time during different rainfall return periods
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