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Drainage Capacity Evaluation of Airport Rainwater Pipe Network Based on
Multi-dimensional Hydraulic Model Method

ZHAO Ye', LOU Ming-yue’, YANG Yi'
(1. Shenzhen Chuang Huan Environmental Protection Technology Co. Lid., Shenzhen 518000,
China; 2. College of Environment, Hohai University, Nanjing 210098 , China)

Abstract: Aiming at the design project of satellite hall project and supporting station platform
project of an airport in South China, to analyze the drainage capacity and waterlogging risk in the satellite
hall and station platform area and improve the safe operation support capacity of the airport, an evaluation
project of rainwater pipe network in the satellite hall and station platform area of the airport was carried
out. Traditional drainage capacity evaluation of a pipe network usually adopts the reasoning formula
method, which is suitable for the pipe network with a specific return period and certain conditions.
However, roof of the airport satellite hall usually adopts large siphon drainage, and the instantaneous flow
into the pipe channel is large. Therefore, the reasoning formula method is not suitable for drainage
capacily evaluation of airport rainwater pipe network. A multi-dimensional hydraulic model was thus
established to accurately evaluate the drainage capacity and waterlogging risk in the satellite hall and
station platform area based on hydraulic model method. According to the evaluation results, terminal area
pipe network reached the designed drainage capacity in the case of free outflow. However, there were still

a few runway areas with high waterlogging risk. In the case of submerged outflow with 2 m water level
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above the outlet, the overloading risk of the pipe network in the planning area was large, there were many
waterlogging points in the peripheral open channels, and the drainage in the core area was smooth. At the
peak of a rainfall, the drainage channel had enough space to undertake the roof siphon rainwater. The
siphon rainwater at the entrance of the roof siphon pipe led to a certain deviation of the drainage system,

but it had no influence on the mainstream.

Key words: rainwater pipe network;  drainage capacity evaluation;  multi-dimensional
hydraulic model method;  waterlogging risk evaluation;  airport;  three-dimensional flow field
simulation
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Tab.1 Boundary calculation results of siphon drainage end

pipe in satellite hall

Py LK | e/ |BR/| T/ | BB AR/
T B/m [(L-s™)| mm [(m-s™")] (m-s™)
c 1947 114 | 400 | 0.91 1.82
D | 1940 | 113 | 400 | 0.90 1.81
E [2008| 118 | 500 | 0.60 1.20
F [3397 | 199 | 400 | 1.58 3.17
G [3678| 215 400 | 1.72 3.43
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Tab.2  Statistics of some waterlogging risk pipe sections

under the condition of free outflow

BBy | T TR | RTIR TRTRI | g
(m’ s )| (m-s) m
€295 7.954 3.16 6.10 1.00
€291 10.603 2.70 4.04 1.00
€292 9.973 2.54 3.48 1.00
296 3.915 2.33 3.36 1.00
€321 40. 869 2.35 3.33 0.91
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Tab.3  Statistics of waterlogging risk points under the condition

of free outflow

Kt g5 K 6/ h EAUKE/m’
J239 0.01 39
J240 0.01 15
J241 0.02 16
1286 0.01 11
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Fig.8 Overload pipe sections under the condition of
submerged outflow
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Tab.4  Statistics of some waterlogging risk pipe sections under

the condition of submerged outflow

ey | PO IIR | BORTLEY | BRI | g g1
(m” +s )| (m+s) m
€295 5.728 2.27 4.40 1.00
C291 8.562 2.18 3.26 1.00
€292 7.987 2.04 2.78 1.00
€296 3.784 2.25 3.25 1.00
C321 37.640 1.98 3.06 1.00
F5 BEHRIATEHS NGS5

Tab.5 Statistics of some waterlogging risk points under

the condition of submerged outflow

KA 4= BUKIS[E]/h BBUKE/m’
130 0.07 290
143 0.12 933
145 0.06 692
147 0.01 22
148 0.01 37
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