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Drainage Design of Deep-Buried Underground Stations

Qin Xu
(Guangzhou Metro Design Institute Co., Ltd., Guangzhou 510010)

Abstract: The challenges and technical solutions of sewage and wastewater systems in deep underground stations are studied.
Selection and drainage methods for the sewage and drainage systems of deep-buried stations are proposed based on the
example of the Qingxiushan station, which has an underground burial depth of approximately 60 m. Based on technical
analysis and scheme selection, it is clear that the Qingxiushan Station sewage system uses a semi-vacuum sewage lifting
device and a secondary relay lifting drainage method. Because of a 20 m thick layer of soil between the station hall and the
platform floors, the wastewater cannot flow under gravity to the drainage ditch on the platform floor. Therefore, a plan was
adopted to install water puddle at the station hall floor level. Wastewater from the station hall floor and above is collected in
collection puddles setup on the station hall floor and discharged into the collection puddles or directly lift drainage to the
external sewage system. The main waste pump station lifting pump on the platform is not of submersible type but uses a
vertical lifting method. The sewage system and the drainage method of the wastewater system installed at Qingxiushan station
perform well in actual operating conditions; thus, the effective implementation of the novel idea for an underground station
drainage system is demonstrated.

Keywords: urban rail transit; deep-buried underground station; drainage system; sewage; waste water; semi-vacuum sewage
lifting device
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Fig. 1 Map of the car’s standing surface
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URBAN RAPID RAIL TRANSIT 109



ETHIRIZE - F33% £ 55 2020F 10 B

T LR 60 m, B RSN R A Sk R,
WA IR ER L 80 m, Wi EN 50 m/h, B
KSR ENE, —&—H, BENFENE).

HRE Ak 5 B J2 PR KSR T e B A /K B IR R R
TR KRR BT, R RE . IR ik
A ERR, HSEE KR AR TR, Rk
B AR s E TR, R
ST S s LR, T WA 2 R K B S I
Wb T, R AIEATI e, BRI, 18
BRI YEE FACEIN E . T 75 i K HEK R 48
(1A 2% 126 R0 F AN R R 2l 0 JEL B 2R, B2 /K 3R s
Pkt vt I SRR A e fc e e i) S itk 2 105

B AR PR RORTE 6 )2 P K HE K R GE R A R
S HHOGHI AE, SHEARLTFIRIEMST, &5
HH AR PR K T 07 AR R 7K SR B S g 7Kt B
E I, ARG BRI KT L 48 )5 38,
BSCA SR R K 352 g R /K L AR A B R KSR &
AT aEE, Tt 7 LT 7 2 T 7 KTt A 7K )
Tl RHVEASNSIAGE M IT A, AU L T ik il
M2 e, [R]IA ORh & 2 K 1 5 4%
T E AL, LT R )RR R, W At
AEZisk, CRBEZRNNWIZE 24, Wb T A, 4
Je YA Ak T AR o
3 Jallisiriiod

T T HUEACIE 3 54 TR T 201946 H 6 HIE
AT, HH5 LR &S T a2 HITE .
CERANEE IR, AT KPR T B 25 N 2 R KA
Gt T e H TS AT RAF, Wk, ge1g, dedrfim),
4 ik

TR GSRET5 K RGeS K R G AE SR,
ARG TT LI DAt N HYR LA 60 m [R5 75 1113
o, PRGN K RS RIOK R H KT
WAL R FIHEZK 7 3 o 3 B AT B AR T A T ZE L
1%, PARARYE HurH K e iHEK R T HKEHE . &%
FOABAT I T SEME R 2 A, B T R 75 Lk (75 7K
RYCK BT K 7 2K 6Tl T 2 f ik &
SRS 2L 20 m, JRKTCIEE SR & )2 HK
WG, 35T 2R BB BRI )5 2 o ARYE Aty
B RS T i 6 R AR U K A b ) 4
g LAt n) L T FLIRAE RS, Wk DTS AR
e, ST 2 i G R A A /KA [F) I SR — s

110 URBAN RAPID RAIL TRANSIT

JIHRTHRHEA T 38 3 6 T2 10 B K 53 2 HE 7
KA, FRER(Z 80 m). AIAEPERIZAMERG . defs
(2 PR 22, TR AT K R AR, T
SMIER IR I 2. DAL BT K R B
KR GEHEA T RS2 H WHEAT B, 7
RS ARG T

&% ik

[1] 248, sk 805 2500 5 A5 L R[], W4,
2012, 9(15): 199-202.

WANG Yujuan. Application and development of the sewage
system in the subway station[J]. Urbanism and architecture,
2012, 9(15): 199-202.

[2] sk HLE: GB 50157—2013[S]. dbw: PEZEHR T
Ak sk pRAR, 2014.

[3] #InR. Wk FhFARIBI 7 R[] AR,
2013, 9(13): 124-125.

XU qiongguo. A brief introduction to sewage upgrading
scheme of subway station[J]. Science and technology
innovation herald, 2013, 9(13): 124-125.

[4] REZE, ZHA —HATEARSATLEEXHKA
220975 K42t 25 [EB/OL].(2011-07-28)[2012-08-01]. hitp://
www.doc88.com/p-4387423784804.html.

[5] Hrd k. Eiksbsk DA mEET A% p AL L[] %
IE S, 2012, 35(1): 201-204.

LIU Changchun. Discussion on application and develop-
ment of Metro toilet sewage system[J]. Anhui architecture,
2012, 35(1): 201-204.

[6] Frihis, TRHAE. XK FAETHT AAAERKER O
R[], #KHEK, 2017, 44(S1): 193-197.

GUO Xieyu, ZHANG Hui. Application of semi vacuum
sewage system in subway construction[J]. Water supply
and drainage, 2017, 44(S1): 193-197.

[7] AHR, T3, ATHT A% e P R[] K
T HLIE SE TR, 2011, 21(5): 102-104.

ZHAO Qingsong, WANG Yanwu. Application of vacuum
sewage system in subway[J]. Urban mass transit, 2011,
21(5): 102-104.

[8] #E 4L %RHERZITHE: GB 50015—2003(2009
BOS]. Ae7w: P B X B AE, 2010.

[9] A KRR K ALEFHE: GB 50084—2017[S]. 4t
WP BRI S AR, 2017

[10] ¥ By 27K B il Kak 2 A ARFLE: GB 50974—2014[S].

A P E R B RAE, 2014

(%% T#Y)



