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Comprehensive Treatment Design of Waterlogging and Water Accumulation

in Urban Concave Bridge Area

LIU Xing-zhe

( Bejjing Liangxiang Lanxin Hydraulic Engineering & Design Co. Lid., Beijing 102488, China)

Abstract; X Railway Bridge is a key area of flood prevention every year in Fangshan District in
Beijing. In 2012, the depth of water accumulated in the “7 « 217 rainstorm bridge area reached 5 m.
According to the investigation and analysis, the main reasons for waterlogging included as follows:
increased catchment area, no downstream of rainwater pipelines in surrounding high water areas, small
capacity of rainwater collection facilities, insufficient drainage capacity of pumping stations and
downstream drainage, etc. The project adopted the treatment idea of “low water with low drainage, high
water with high storage” according to local conditions. Through comprehensive measures such as the
reform of rainwater pipelines and pumping stations, the construction of pressure pipelines and storage
tank, and the construction of new rainwater interception facilities, the rainwater regulation and storing
discharge system in the concave bridge area could meet the check standards for the 50-year recurrence
period. After the completion of the project, the effect was remarkable. There was no waterlogging in the
2018 flood season.
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Fig. 1  Storm water accumulation

2 MR EeAKILIK
2.1 IIRHEA

PRI T I DX T 3% 12 A I 7K 7 B R
AR A TEWSCEE T TR DX RR 7K S T4 R AR P I
MHEZK ZE 355 P9, 8 5 52 3 d1 200 mm HY 7K 4535 7] 7Y
HEA R KA AR AP 3800, e ZHE ARIAB T
2.2 BMKMAKBERGZRRiFTER

P XK AR B T Bl R & 7R i T 2007 4F,
MK ELBGTEIM P =3 a, LA R £ Rk
BALAENLE 48 T, 4548 d400 ~ 700 mm, Y& 547
AR IE XCRT K 65 JE , My X B AR i 2 8744
R ZK 124 30 8, fIR/K X R K 1B AR I 48 d1 000
mm T AT KRS, 5 Ak 1.408 m’/s,
HAAT R 1 690 m*/h 772K 100 kPa IR i
3, RN A AR 120 m’
2.3 RigISH#

T M X HE K B AR A 2 s,

X
&

&[4
J/  1:500
VAR B

B2 THHERERETRKHRZERE
Fig.2 Schematic diagram of the original design of rainwater
removal facilities in concave bridge
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Fig.3  Current situation of concave bridge area drainage

system layout
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Fig.4  Current situation of the confluence area of concave bridge
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Fig.5 Drainage plan of catchment area of concave bridge area
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Fig.6 Project general layout plan of scheme 1
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Fig.7 Project general layout plan of scheme 2
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Fig.8 Overall layout of the project
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Fig.9  Project general layout plan of scheme 3
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Tab. 1 Calculation results of rainwater pipeline
pefeg | ARV TR ) BRRAY i | g | )
A 3.713 8 968. 43 1 443.82 2 400 x 1 000 0.001 6 3937.40
B 1.160 6 381.23 555.75 d3800 0.001 418.16
C 3.9939 1237.48 1 596.23 d800 0.02 1 870.09
D 2.0202 968. 66 1212.25 d800 0.02 1 870.09
E+F+G 6.430 4 1 991.89 2917.53 d1 000 0.02 3 390. 69
H+1 4.126 3 1 653.48 2 085.48 d1 000 0.02 3 390. 69
T 8.804 4 2 827.26 4215.13 d2 000 0.001 5 049.00
%2 SERHAOHHSR
Tab.2 Calculation results of rainwater outlet for each pipe section
e | KEBY | R [Baa Bask sk st ke |k | sk
ot | (Les) | SO | 28| B | =8| RE | (Les) | f0H | e
A 3.713 8 1443.8 0 0 0 28 20 1 660 1.7
B 1.160 6 555.75 0 0 0 20 15 1 200 3.1
C 3.9939 1596.2 20 40 10 0 0 2150 1.7
D 2.020 2 1212.2 20 40 10 0 0 2150 2.2 2.15
E+F+G 6.430 4 2917.5 76 0 0 0 20 4 960 2.5
H+1 4.126 3 2085.4 64 0 0 0 20 4 240 2.6
B 8.804 4 4215.1 0 200 0 0 60 5200 1.8
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Tab.3 Calculation results of pressure pipe scale

B | it | B
WA L | W
(m” - (m
s | ™ |s™
BUR S E IS E Kb 7.00 2.0 |2.23
Ut 5 e 3 e e o T Y
iniﬁ%mdﬁi%gj(ﬁjﬂﬁkdﬁ 0.55 0.7 | 1.44
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gt 25k s 7 45 7 7] T
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