a4 3 B & 2017H F62% £ 27H: 3269 ~ 3276 é-\(q:*j#) SRl
SCIENCE CHINA PRESS

Sl R K R SEMRL R BB

MNEEY, A&t 2l gEmml T

1 P EKFKERHER T B, RBUK AR i E K S LR s, b5t 100038;
2. KRR BHE SR A B TREFORVIFE PG, JEat 100044
* KR A, E-mail: liujh@iwhr.com

2017-02-17 Wik, 2017-03-08 14 [[], 2017-03-09 #2757, 2017-05-12 2% Jit & 7=
% H AR 345 (51522907, 51279208) . [ % T LT & 1% (2016Y FCO401401) Fl i 1 /K A8 BRAFL 4D 5 81 44 ] ¢ T S 38 2 A oA T L3t
(2016ZY 02)% Bl

% RTERBEKRRE MR SRR T N F R, AR AR R RN E R . R REE S
SAERCEATRARBNEA, BET - HERELNEE. KLFENFLRTENNTEERL, WK
A3 TR kK R L BT T R B R A R R A R R I LR s R A T AR R R A e AR AR R
&, TARESEARBERRARERETFPERURELRT ., BHEeERARMEEAE BMRRIE
ARBIEN . AEEEURG M TR G F R BRA A ECRE T —aR, @78l #F % Wi,
IR, T ABRERMGRR, BTEEE—RFIEARPM, KRR TREHARERKL RO REAE, F
M H S BWARIEAT A BT BWER, M REHA R RARE R A0y IS F R A oy 5
RR %, &ELARE ST LT REAX i

Kl

BEE Ak AL AL T AL ERR AR W E, ik
T HEK ZRGERE T3 A FIHEA b o fid 105 55 TR H 2™
B, IR RW N TS QS S R R R, MY
X B ACE | RO AT R AE, SR TR KR
TRILEE G T P A R T A A RN R A A
W7z 4 SR g sk — R, R T A kK
ARG IEM S EZAKRE. (AZ =W ikt
JH T M) 28 DR 3R A BR ), X 2 O e s e P2 4
RHBCRA .

Sl T TR R HE K 28 G Sl — b G fige P9 B ) RGO
X, EESNEA T 2AFELEA R s, HAE A
TR . REZA TR E RIT T A RS
MR, TS LA BE HE 7K 2 58K il PR3l T 4 A 7 i) AL,
T BRI TS e, AR R K T, 38 95 T By 5 g

W W, BATR, RERE, HARE, BB EH

T, 3 17 K 7 5 4 e T 5 A 25
B, T R SMERRE K RGE T | (T4
T ) 26 0 U T B 17 38,5, 95
A A A T S AT R S YRR HE kA
LRI IS 174 X e A TR
PRI R,

1 SklivRkEHEK &858 TR

ST VR B HEK R 5 3 R L RO L HK R
41 i B . HE Ve BOIESHE A L. ek, ERE
FRGWTEA . VIR RERTOINE | dik; SR
B TR K B T A A e 2 A A VR 3
KA KRN TR e sichiist; i i
T A K R R D B T P

SURRER: MR, Ak, B, 5. Wi REEHK R G MR S 45 5317, B4R, 2017, 62: 3269-3276
Liu J H, Xia L, Wang H, et al. Typical case analysis of deep tunnel drainage system in urban area (in Chinese). Chin Sci Bull, 2017, 62:

3269-3276, doi: 10.1360/N972016-00908

© 2017 (HpIERIE) Atk

www.scichina.com  csb.scichina.com




a4 % B & 2017HE9OA H62% F27H

LB BRBLE. XSRS BB, 25 7 R, fil
PR R G HEAMER]. L2 28 06 1 R B R g i it
NI

TREEHEK TAR AT 73 R T 00, B JeTERE
B, R 2R TK 2 p IR A BT IR 2 R E, DL
P SR 2 A HE KA TR ) T g, D/ Bl T B T B
By 1k A A B R R A2 T i, R ERE R A5 LRI, 3
Ao 2 3l A R R T PR 788 ) R 975 7K B 8 B0 2
H, DATTTE A M T {5 /K AR BE T A7 R {5 7K A B

RS e T A 57 1) — P SEHE T B, IRBEHEK &
AV, TEX IR R BT T, TREE T F2 A ikt
P THIITAZ, X 5238 FERE BB AT AR 2 A/, [
I, AR R O TR 5 B B M 23 it el il 13
B A= w5 AL, i TR A4 A BRI T S
B, WTRCR I EL RO, A A R, B
297 LHGEIR. FEXT KA T, TREE RG] A AL
2 R HE KA W0 A O AR R, IR TS . (TREE T

[ SETHsRRERSEH ]

| RSB ERETT
|BEE, HEUAE N —FOR

B 1 (MIZAR () R - R R B R B

FEIFAIESERICER, WAFE—LERN L Z AL, Wil
TARRPHBR R e B R A R T5 K AR— TR0 |
ARG T BN E A, HI5KITHEAE S, &5
PTG IRUIIE I, R IR B BT 5, T B4k
POAESS, B ER, R AT B AR A

2 [EWN AR EREE HEK R EERIESE S 2k

2.1 [EAMETIRBEHEK 258

(1) Znarsg TR, SRS = K2 naf
A7 F P 0 P R B 2 KU X, AT B R K i 2
965 mm, EEEFEE S, B THENINE K4,
TR RV 3 75 G EE X RO K U b —— 2 BRORR 1)
TG Y. R TS AR AU, KR
AT A V5 K S ATIE S e & AR B R K 2
FRAE1009K, XAl i g G Y. Rk, 2 mar
P T —FE K176 km, E£2.5~10 m, HPR45~106 m

| BESERNERHOIR, [
SHNETH

Figurel (Color online) Diagrammatic sketch of deep tunnel system design in Thames river
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Typical case analysis of deep tunnel drainage system
In urban area
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Urban rainstorm-waterlogging events were becoming more common and more difficult to control in the past decade.
With the inadequate capacity of urban drainage system and the low standards of drainage planning, it is urgent to reform
and improve the original drainage system. However, due to the constraints of space conditions, construction costs,
environment interference and some other factors, it is not easy to transform the original drainage system and the effect is
not obvious. Urban deep tunnel drainage system is an important method to alleviate urban waterlogging, as well as the
initial runoff pollution and overflow pollution. The research on urban deep tunnel drainage system is necessary and
important, especially in rapid urbanizing countries like China. The preliminary planning and studies have been done in
several cities in China with the aim of solving urban waterlogging problem by urban deep tunnel drainage system. This
kind of system has aready been applied maturely in many developed countries/cities, such as Singapore, Chicago,
London and so on. These applications can provide many experiences and lessons for Chinese engineers and researchers.
By introducing the work principle of urban deep tunnel drainage system and analyzing its design and uses at home and
abroad, this review provides technical support of deep tunnel system to reduce pollution and waterlogging. From the
typical cases investigated in this paper, they confirmed that the urban deep tunnel drainage system could play a multiple
role in urban waterlogging control and reducing overflow pollution. For example, in London, Paris, Singapore, they are
used for drainage and the pollution control of overflow; in Tokyo and Hongkong, they are used for urban waterlogging
control; in Chicago they are used both for waterlogging control and overflow pollution control. Although the experience
of foreign countries and cities can be used for areference to the system’s development in China, it cannot be completely
copied. Besides, this review paper also points out the direction and main goals for the future research on urban deep
tunnel drainage system. There are four key problems analyzed on its development, which are involved in both technical
problems and management approaches. Some achievements have been made in urban hydrological simulation and
evaluation technology, but this kind of technology has just started and has not been widely used. Scheduling management
and joint design with other projects like sewage treatment plant are other two important parts that are directly related to
the normal operation and efficiency of the tunnel. And it still faces many of unavoidable technical problems such as
geological problems, operation management problem, etc. The review has summarized the key issues for researchers to
understand the principles, development status and key problems of urban deep tunnel drainage system. It has certain
reference value not only to the planning/design of urban drainage system, but aso to the construction of the Sponge city.
In the serious situation of the urban waterlogging as well as the initial runoff pollution and overflow pollution, it can be
conducted that the research of urban deep tunnel drainage system has urgent practical needs and broad application
prospects in China. Moreover, how to combine the characteristics of each city and find property solutions to the key
problems still need further study.

urban waterlogging, overflow pollution, deep tunnel, drainage system, typical cases
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