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Abstract: The underpass road is a high-risk area prone to urban waterlogging. To promptly predict
the waterlogging in the underpass road under diverse rainfall conditions, a generalized drainage model for
the urban underpass road was established based on the relationship between the drainage capacity of each
facility and the system by generalizing the process of runoff confluence, drainage, and accumulation. The
waterlogging of a real underpass road under the 2-hour design rainfall of 1-100 years return period was
simulated based on the generalized model, and the calculation results of the generalized model were
compared with the simulation results of InfoWorks ICM. The Nash—Sutcliffe efficiency coefficient was
above 0.7, the deviation of peak waterlogging depth was less than 20%, the deviation of waterlogging
duration was less than 20%, the deviation of peak waterlogging depth duration was less than 1 h, and the
running time was only 2-3 s. This indicates that the generalized model can achieve rapid prediction and

analysis of the waterlogging in the underpass road.
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RAM 16 GB . Python3. 8 fiUAS , M AL AR A 11550 15k [1] Sy
2~3 s, 1 InfoWorks ICM 32 b {4 P2 ] J6 72 247 3k
TR E] Ry 22~32 min, 7] HIHE AL AR TR (14 55 Asf ] A0
T R SR e /N FHLERAE RS . 18] 520 100 4F — B 15 1]
R TR R AR5 45 S X R B
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Tab.3 Comparison of simulation results under 2-hour design rainfall of 1-100 years return period
InfoWorks ICM AL T
LEE! A AR RABUKIR] e e [BUK Frgt
e | s | vk [ BOSPUK | g | oo | BUSBUK e SRR sy FUREEEY
’ R /cm qu(min B a]/min | R /cm qzmin A ] /min 2% /min
1 0.75 10 1 — 11 1 — 10 0 —
2 0.74 14 1 — 14 1 — 0 0 —
3 0.85 16 1 10 17 2 11 6 1 10
5 0.81 19 1 23 16 1 20 16 0 13
10 0.81 25 2 58 21 1 66 16 1 14
20 0.82 30 3 65 28 1 72 7 2 11
30 0.83 34 2 74 32 1 70 6 1 5
50 0.81 39 3 79 34 1 73 13 2 8
100 0.76 46 19 90 49 3 84 7 16 7
o= o R 15 em, TR X HEK B8 7 28 20 4F — 8 0 4K
100 ‘ T dnfoWerks ICM JRIAR 0.7 . 50 AL S 25 2 A
. - g%ﬁ%}?wﬂm Tt 20 47— 18 B4 T AR AU A AZ T A I o 7 S HE K &R
T 2001 — LA 10.6 2 N Sl O bR N VEET by
T I iR o5 & GEWSOK BB T, A TR A 0t 8 A5 L Sty g 9 v 3 e
= I ) : N N s Y
0 100 B g, AR DB 2 000 w1 ; O
Y ’ < N N N o Y N N
% 500 103 é &ﬂf‘j‘ﬂ(HEjjj‘j 1 IH3/S B"Jﬁilﬁ,@i&ﬂkﬂ(figﬁj‘j 1
E ool lo2 m'/s A5 1200 m* P& it . R [F] e ) 48
700¢ 10.1 PSSR R AU L, SR UL 3R 4. 7E 20 4F — 18 5 W9 51 0 40
00, = L3RS T R R BUKRIE BN T 15 em. 3Fh
t/min 17 % AL B AL 5 InfoWorks TCM A 48 245 2R 1)
5 1004 —iBigit B M TR AR BRI 45 At bt NSEBJRTF 0. 7 e RBUKTRIE i 22349/ F 20% e

Fig.5 Comparison of simulation results between two

models under design rainfall of 100-year return period

B DX IR 3 45— 18 i ° E B BUR IR B i
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b Rl it e AT X BRI B

®4 MIETR T AARE AR Rt

Tab.4 Comparison of simulation results of two models under transformation conditions

_ InfoZorks ICM _ _ T@E{Jﬁﬁﬂ _ BAeRk Hiji 3 Bk s
[ T 7 S R | KRR | BUKEE | R | Rf | BUKEE . IKFFSE .
IHA/AE IR | KERSE | Sristia)/ | AKERIE | KEFSE | Srista)/ N s ] .
N N F1% /%
cm [} [E] /min min cm 5 (8] /min min 2%/min

ESD 0.80 14 — — 12 — — 14 — —
20 FE?2 0.83 14 — — 13 — — 7 — —
EX 0.82 13 — — 11 — — 15 — —
VED! 0.78 16 1 7 15 1 6 6 0 14
30 EY 0.80 16 1 22 14 1 18 13 0 18
HE3 0.83 15 2 1 14 1 1 7 1 0
ES! 0.81 18 10 32 17 5 27 5 16
50 EY) 0.79 28 20 47 25 16 40 11 4 15
FE3 0.80 16 2 15 15 3 13 6 1 13
ED 0.83 21 15 45 18 10 40 14 5 11
100 LEY 0.81 36 10 60 30 52 17 2 13
LEX 0.80 33 10 60 28 7 50 15 3 17
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