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Fig.1 Division of drainage zones and implementable
area of GI and distribution of rain gauges and

flowmeters in study area
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Fig. 2 Generalization of SWMM in study area
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Tab.1 Parameters of hydrology models

¥ HEFK 5 X G
1 2 3
Wi K X 2T R EL 0.013 0.011  0.015
BRI ST R 0.600  0.100  0.700
ANiE K X H 0 E 7K /mm 2.100  1.500  2.650
K X HE L E K /mm 6.510  4.000 6. 650
N XTI 5/ % 30 30 50

BARFE®RE/(mm+h ") 115.510 90.000 130.550
BANTBHEZE/ (mm+h D 1.725  1.300 2. 300

FIHAK/h ! 6.100  7.000 6.700
] /d 10 10 10
B2 TR 0.015 0.013  0.015
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Tab. 2 Evaluation indices of the 2nd and 3rd drainage

division zones in calibration and validation periods

HEsK 4

Rgﬁ% %'KC%IJ F%Fﬁliﬂj—,\ E\IS EQW EPR/%
2 FKEH 20180527 0.813 —0.350  8.960
20180530 0.902 —0.240 12.350

AIEH 20190604 0. 938 0.010  23.260
20190624  0.910 —0.030  20.690

3 FEM 20180514 0.839 0.300  23.420
20180527  0.669 —0.470  14.940

AIEH 20180625  0.918 —0.050  9.520
20180828  0.877 —0.290 13.790
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Tab.3 Parameters of quality models

S8

ES RARZBUE i R | il
/(kg « ha” ') FAWEfE]/d £ flik

J& Tit 150 3 0.006 1.20
T8 % 200 1 0. 003 1. 30
E= 31 200 4 0. 007 1.35
FRG 0" %) 150 2 0. 005 1.25
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Tab.4 Parameters of GI in SWMM

GI 4b3 ZH GR PP BC SL
FIEZE i RIRE/ mm 50.000  30.000 180.000  30.000
25 [ A o 0.200  0.000  0.200  0.200
ETHRH 0.150  0.110  0.150  0.150
RIEWE/ % 2.000  1.000  1.000  1.000
HIEE B/ mm 50. 000
fLp 0.150
KRR 0.000
BER/(mm+h ) 200. 000
FELAHA 0. 000
T2 R/ mm 70.000 430,000 100,000 500.000
FiE 0,472 0.472 0,472 0.472
TR 0.150  0.100  0.150  0.100
B 0.030  0.030  0.030  0.030
KAEGE/ (mmeh ') 18,000  3.600  3.600  3.600
K5 I 10.000  10.000  10.000 10.000
KW F1/ mm 90.000  90.000  90.000 90.000
FKZ R/ mm 1,000 150,000 200.000
fLp 0.430  0.430  0.430
THE/(mm+h™ ) 1600  1.600  1.600
FHLAH A 0.000  0.000  0.000
HAKZE MRRR/ (mmeh D) 0.000  0.000  0.000
Nk i34 0.500 0,500  0.500
KA/ mm 0.000  0.000  0.000
HK 2 R/ mm 20,000
fLpn 0.430
STRH 0. 300
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Tab.5 Life cycle cost estimations of GI

Gl Hilhd EHEY s i 25 I C S I B
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Fig.3 Optimization process of SPEA2 under each
rainfall recurrence period
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Fig. 4 The cost stack graphs for GI optimal spatial
allocation schemes under each rainfall recurrence period
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Optimization of Spatial Allocation of Green Infrastructure Based on SPEA2
LIAO Xiang-hua' ,CHEN Wen-jie’ ,ZHENG Jia-xuan" , HUANG Guo-ru'""
(la. School of Civil Engineering and Transportation; 1b. State Key Laboratory of Subtropical Building Science,
South China University of Technology, Guangzhou 510640, China; 2. School of Water Conservancy
and Civil Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: To maximize the cost-effectiveness of green infrastructure (GI) implementation, a pilot project in Guang-
zhou Tianhe Smart City was selected to conduct the study. Setting runoff volume reduction rate., suspended solids load re-
duction rate, and life cycle cost of GI as optimization objectives, SPEA2 was coupled with SWMM to obtain a series of GI
optimal spatial allocation schemes with land utilization as the constraint condition. The results show that with the increase
of the rainfall recurrence period, the integrated reduction rate and the range of the GI optimal spatial allocation scheme set
gradually reduce. The sunken lawn (SL) is the most cost-effective GI while the green roof (GR) is the least. When the
investment is low, the area of SL can be planned to the maximum before planning other GI. If the integrated reduction
rate is high with sufficient funds, GR can be considered based on the large allocation area of other GI. The results can
provide theoretical support for the implementation of the sponge city program.

Key words: cost-effectiveness; SPEA2; spatial allocation optimization; green infrastructure; SWMM
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Numerical Simulation of Trapezoidal Channel Temperature Field and

Lining Frost Heave Analysis Considering Solar Thermal Radiation
WANG Jian-you', SHI Peng-chao', LU Lin-fang”, WANG Juan', LIANG Tai-li'
(1. Yellow River Laboratory.Zhengzhou University, Zhengzhou 450001, China; 2. Zhaokou Yellow River Diversion
Irrigation District Phase [[ Project Construction Administration, Kaifeng 475008, China)

Abstract: Due to the lack of measured temperature on the channel surface, it is difficult to accurately simulate the
channel temperature field. Considering the effect of solar thermal radiation on the temperature of the shady slope, sunny
slope and bottom slab of the channel, a calculation model of channel surface temperature increase was established. The fi-
nite element software ABAQUS was used to simulate the temperature field change process of the channel and analyze the
frost heave of the channel lining under the condition of three times of cooling. The results show that under the influence of
solar thermal radiation, the freezing depth of the shady slope of the channel is significantly greater than that of the sunny
slope and the bottom slab, the calculated freezing depth and the damage law of the lining are also in good agreement with
the actual situation. During the cooling process, the concrete lining of the shady slope is more prone to frost damage than
that of the sunny slope and the bottom slab, the same rule applies when calculated according to the multi-year maximum
freeze depth utilization specification. The research results can provide new ideas for the temperature control and crack pre-
vention design of channel concrete lining.

Key words: channel; concrete lining; solar thermal radiation; numerical simulation





