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Abstract [ Objective ]  Urban transportation hub areas are characterized by high development intensity, extensive impervious
surfaces, and rapid stormwater runoff convergence. Under heavy rainfall events, drainage systems bear high impact loads, posing
severe waterlogging risk to the surrounding area. To implement the concepts of resilient cities and sponge cities, this paper explores
technical pathways for enhancing drainage resilience in the collection-distribution road network of urban transportation hubs.
[ Methods] Taking the collection-distribution road system of a transportation hub as a case study, a differentiated drainage resilience
system is proposed, treating elevated roads and ground roads separately. Runoff from elevated roads flows by gravity through planter
boxes for pretreatment, vegetated swales for conveyance, and bioretention facilities for purification, before entering the storage and
reuse units. For ground roads, a V-shaped cross-section is adopted, where the carriageway slopes toward the central reserve,

channeling stormwater into sponge facilities located within the green belt. The design framework consists of three steps: indicator
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calculation, runoff path design, and sponge facility layout. [ Results]  An InfoWorks ICM model was established to simulate the
drainage performance. Under a short-duration rainfall event with a 10-year return period, no ponding occurs in the drainage system;
under a long-duration rainfall event with a 100-year return period, at least one traffic lane remains free of ponding. The green-gray
combined storage approach replaces part of the pipeline conveyance function with source retention and storage, reducing pipeline
construction investment compared with a purely gray solution while maintaining manageable operation and maintenance costs.
[ Conclusion] The green-gray combined drainage resilience design can achieve effective stormwater retention, purification, and
resource utilization in transportation hub areas with high-intensity development and highly impervious surfaces. This technical system
provides a reference for drainage resilience enhancement in similar complex environments. The project is currently under construction,

and field monitoring data from actual rainfall events will be used to validate the design performance upon completion.

Keywords collection-distribution roads; drainage resilience; sponge city; V-shaped cross-section; bioretention facility; stormwater
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Fig. 1 Diagram of Project Stormwater System

1.4 FAKIRIEITEN

(1) ARk , 241

TR STV 7 3ol T 3L, AT BB SR H 4 6, 1 it
TEWE AR HI T K AR ik B AR T By 5 5640 7% 1P It
SR O 1 DX ) B AR SR A R R A HE
5 5RHRSS A K HE KB et 2 o

(2) GBI, A AT )

X H G R K HE K 3047 e 2581, 5800 %5 18
Sy b JA 300 W HE K Bt R HEZK S5, G 3R 00 42 It HE
B AR R A 7K Bl B, DT 82 3 X R 7K A2 3
R4 i g

(3) & IREE & Pl &

TEAR LIz 1B B S A BOTH R I B0 T, DR IE I H 4
Hi AR ST BB A HE Sk L ) R # T R, TE MR | g
JRES G HAEATBIPEHE K 2R G B, >R H 2 Fifit it
MG R 2GR EIEE B
2 BEERARRERE
2.1 #EHRHE

(1) = 2830 B AR T & 25 )

MR H HAR, 228308 1 10 4F— 18 B N R
IKEEARTG BN 1 b 2 B m ik B A A HRAS

H,67 mm N FFAESRTT 10 4E—38 1 h R &, Lk
W 7K T bR B R B A B IR (1) .
V=10DxFx¢ (1)

E*:V 1}5%%? /n\,m3;
D—HN AR A B R B, mm , AT H 5
BE I 67 mm;
F——C /KT AR hm? | A 37 H 725 4058 B0
JKTEFLA 5.2 hm?;
e— U FRE, AL KA B Sy e 42 1
i AFR 0.9,
ST, TH SR E B T B ALY
3100 m*,
(2) AFAR L s ) 2
RGBT B A%, B 4LE B 7K 67 mm i B Py ]
PR PRE il AR I H T 7 b A7 A28 O 4 o 3R
HUEOHREMREOCR (R 1), 5 H &S 480 E AR IR
SR PETRIA R 95%
®1 ERREERHES5RTHTAELE

Tab. 1 Relationship between Control Rate of Annual Runoff
and Design Rainfall Capacity

AR A BT ARV A Bt R
i /mm EGUIES ¥/ mm
40% 7.1 70% 18.8
45% 8.4 75% 22.4
50% 9.9 80% 26.8
55% 11.7 85% 32.8
60% 13.7 90% 42.2
65% 16.0 95% 59.0

2.2 Rt

T BERR KR e 6 A BB B 4 T B, 2846 4R T kb
BN EERTAL 2 2 INE U/ R RP T R A = B0 L kA LI D
YL, AR Ui bR R K W R, X —BR ARSI T =
HEYJRE. (1) M S Z AR MW E ik, Za
“TRZKEHET RN (2) R R AR T B B
FgA BB (E I 65 45 (3) B & IR K
2R T 0] FH T 2R AL eI R B vk, e AR E B
RIS 73 T 8% T 7 A A v 9 3 B el P A8 T B A 1
HnE 2 fiR,

(1) 2R I8 KRR 7K 28 W B W 7K 5748, B RS 7K
TEAEGE S | KV 2 e o iRk

(2) PR AL T N, BB TR TR A

— 187 —



W T IS RREL

S AR S5 T e Y HE K R G

Vol. 45, No. 8,2026

A Wy BA O, T AU AR A K AR R BT, T LIS
FAGE B E ZetlE T BMEN, W& s E S
AW DO R SR T HEK H A, M <
22. 4 mm I, FZKEHEAHOKEE , oK E B
F i, X BT T ACRE AT 2 54 (9 22 HE A
5 2HRE T > 22. 4 mm B R ZKORE B4 U I A U
I

(3) Wit AL TAEELIE NS, - DN400 ~ DN600
(HEZK 8 T8 3% £, AL T K WS R 88, MR <
67 mm B, TR KK 8 5 R I HE K I =
FIKHE 5 A

(4) 4BEF>67 mm B, FI7K I E 5 0] H %65 58
B ZK IR N R K, T K L e s AN 2
SN CESTE

| Btk |—{ Rk 2 |

|ﬁﬁiﬁlfﬁﬁ{‘f§| R =22.4 mm @
- FEFE =67 mm - =
|mmﬁmFﬁmaﬁﬁF-&wmgﬂmJﬁﬁ”i4“ﬂj@glj Iﬁﬁ%ﬂ*@k{ﬁ*ﬁ#T@mamFEE~gﬁg%
s RN

B2 SZRERSMEERMKENPRSEERRBEZE
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Fig. 3  Distribution Diagram of Project Sponge City Facilities
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