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Abstract : Heavy rainfall is severe in summer for most cities in China. Because of poor drainage, subway
security is seriously threatened by back-flooding rain water through subway openings and station en-
trances. According to the principle that the requirements of precipitation should match the capacity of
drainage, the design rainfall intensity formula of Beijing is introduced as example. Three levels of criti-
cal water standards of “warning”, “alarm” and “stop” are established. The precipitation thresholds and
corresponding measures for metro safety are suggested by calculation under different return periods,
which can be used for references in subway disaster prevention.
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Tab.3 Critical precipitation and retumn period of three levels under different duration for S;

R 5 T & Eii& E B &

t/min gEER/mm 0 ESMA 0 BER/Am 0 B ERE/mm B8
5 34.3 4026.1 35.9 6683.3 57.3 4.60 % 10°
10 51.8 1937.6 53.4 2647.8 74.7 1.48%10°
15 69.2 2971.7 70.9 3791.6 9.2 8.77x10*
20 86.7 5811.1 88.4 7150.1 109.7 1.04x10°
30 121.7 2.6x 10 123.3 3.08x 10 144.6 2.69% 10°
45 174.1 2.45% 10° 175.7 2.81x10° 197.1 1.68%10°
60 226.5 2.04x10° 228.2 2.30% 108 249.5 1.11x 107
90 331.4 1.01x 108 333.0 1.12%108 354.4 4.22x10%
120 436.2 3.5x10° 437.9 3.84x10° 459.2 1.25x10%
150 541.1 9.36x10' 542.8 1.02x 10" 564.1 3.01x 10"
180 646.0 2.04x10%2 647.6 2.21x1012 669.0 6.06x 102
240 855.7 6.16x 10" 857.3 6.60x 10 878.7 1.63x 10"
360 1275.1 1.57x10" 1276.8 1.67x10% 1298.1 3.63x10Y
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Tab.4 Critical precipitation and return period of three levels under different duration for S,

R I ik 2 0 REERG iz &t

t/min gEER/mm EHMA 0 BFER/om 0 B BER/mm B0/
5 17.1 21.1 18.0 27.2 28.6 714.2
10 25.9 14.7 26.7 17.1 37.4 128.3
15 34.6 18.2 35.4 20.5 46.1 98.6
20 43.4 25.4 44.2 28.2 54.8 107.2
30 60.8 53.7 61.7 58.4 72.3 172.8
45 87.0 164.7 87.9 176.5 98.5 432.0
60 113.3 475.6 114.1 505.5 124.8 1111.2
90 165.7 3343.3 166.5 3519.9 177.2 6836.9
120 218.1 1.97x10* 219.0 2.06x10* 229.6 3.73x10*
150 270.6 1.02x10° 271.4 1.06X 10° 282.0 1.83x10°
180 323.0 4.76x10° 323.8 4.95%10° 334.5 8.20% 10°
240 427.8 8.26x10° 428.7 8.56 % 108 439.3 1.34x107
360 637.6 1.32x10° 638.4 1.36x10° 649.1 2.01x10°

£S5 KNCKERTAFMERHMHERN=%IGFEREMEILY

Tab.5 Critical precipitation and return period of three levels under different duration for S;

RERG it 230 & B

t/min REEE/mm 0 B 0 BEERE/mm B BEER/om E53A
5 11.4 2.4 12.0 4.3 19.1 29.2
10 17.3 2.0 17.8 3.2 24.9 9.7
15 23.1 2.5 23.6 3.6 30.7 8.7
20 28.9 “ 3.4 29.5 4.4 36.6 9.9
30 40.6 6.5 41.1 7.2 48.2 15.9
45 58.0 14.4 58.6 15.1 65.7 27.5
60 75.5 29.3 76.1 30.5 83.2 51.5
90 110.5 107.4 111.0 111.2 118.1 173.1
120 145.4 350.5 146.0 361.4 153.1 535.9
150 180.4 1048.0 180.9 1077.8 188.0 1546.1
180 215.3 2929.5 215.9 3 006.9 223.0 4 208.5
240 285.2 1.96x10* 285.8 2.01x10* 292.9 2.72x10%
360 425.0 5.78 X 10° 425.6 5.90x 10° 432.7 7.64 X 10°
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Tab.6 Rainfall threshold for subway openings

under different catchment areas
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Tab.7 Rainfall threshold for station entrances under

different catchment areas
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