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Surface-underground space coupling simulation method for subway station flooding analysis//YAN Xinru'?, LU
Wenjun'~, LI Jinhui'?*, ZHENG Xianshuo'*( 1. Guangdong Provincial Key Laboratory of Intelligent and Resilient Structures
Jor Civil Engineering, Harbin Institute of Technology ( Shenzhen) , Shenzhen 518005, China; 2. School of Intelligent Civil
and Marine Engineering, Harbin Institute of Technology ( Shenzhen) , Shenzhen 518005, China)

Abstract: Aiming at the difficult problem of urban underground space waterlogging simulation, the surface-underground
space coupling waterlogging simulation method was put forward, the coupled flooding of surface and underground space
under rainstorm waterlogging was analyzed, and an example verification and pressure tests in Shenzhen City subway were
carried out. The results show that compared to the traditional waterlogging model that only considers surface waterlogging,
the accuracy of the surface-underground space coupling waterlogging model has been improved to 87. 14%. It was found
that under the current platform height of the subway entrance, the rainstorm with rainfall return periods of 50, 100, 500,
and 1000 a caused water ingress at 8, 11, 16, and 18 subway entrances, respectively. If the platform height of the subway
entrance is set to exceed the ground height by 0. 45 m according to the minimum standard of the specifications, 7.91% of the
subway entrances cannot meet the flood prevention requirements when the rainfall recurrence period is greater than 100 a.
Key words: urban waterlogging; surface-underground space coupling; stress test; subway; Shenzhen City
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Fig.1 Simulation process of surface-underground space coupling for waterlogging
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Table 1 Parameters for different land use types
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Table 3 Inundation situation at subway entrances under different rainfall return periods
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Table 4 Proportion of water depth range at subway entrances under different situations

ANTFF- v B R R T BT Ak 1 BOK BRSE L L/ %

WV K VT B/ m P=50a P=100a P=500a P=1000a
0.45m 0.90m 0.45m 0.90m 0.45m 0.90m 0.45m 0.90m
0~0. 1 86.98 86. 05 82.79 82.33 81.86 82.79 80.93 82.30
>0.1~0.2 5.12 5.12 5.58 4.19 3.72 2.79 4.65 3.26
>0.2~0.3 2.79 3.26 2.79 4.19 3.71 3.72 3.72 3.72
>0.3~0.4 3.26 1.86 4.19 3.26 2.79 2.33 1.86 1.86
>0.4~0.5 0.93 2.33 2.33 3.26 3.72 2.79 3.25 1. 40
>0.5~0.6 0. 46 0.47 1.86 0.93 2.33 1.86 2.33 3.26
>0.6~0.7 0. 46 0.93 0.47 0.47 1.40 2.33 2.79 1.40
>0.7~0.8 0 0 0 1.40 0.47 0.47 0.47 1.40
>0.8~0.9 0 0 0 0 0 0.93 0 1.40
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Fig. 11 Scatter plot of submerged water depth at different platform heights of subway entrances and H,,,, curve
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Table 5 Recommended elevation for subway

entrance platforms
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P=1000a P=500a P=100a P=50a HBEE/m
EHvi1 O 0.63 0.58  0.51 0.41 0.75
Ehui2 0 0.63 0.58 0.50  0.30 0.75
s G 1 0.53 0.48  0.35 0.22 0. 60
ZAE B O 0.46 0.42 0.31  0.19 0. 60
KHpulh A 1 0.54 0.51 0.49 0.34 0.75
fFwiR20  0.74 0.70  0.58  0.45 0.75
FHuh D, o 0.46 0.43 0.35 0.23 0. 60
Fiuip 0 0.68 0.68 0.56  0.54 0.75
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