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Research and Application of Mechanized Dredging Technology for Deep Tunnel
Drainage System
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Abstract: Deep tunnel drainage system has been widely used in China, but the system is deeply
buried underground, which makes dredging difficult, and there are few reports on the dredging technology
at home and abroad. The deep tunnel drainage project in Donghao River, Guangzhou has been in
operation for more than one year. In order to achieve the goal of mechanized dredging, a complete set of
dredging technology of “dredging robot and high lift suction truck” for the complex environment of the
system with high depth was developed, through analysis from the relevant cases at home and abroad,
dredging technology means, dredging key points and ete. It is proved by the engineering practice that the
dredging technology has the advantages of simple construction, safety, high efficiency, intelligence, and
etc., which has great market application and promotion value.
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Fig.1 Sediment accumulation of —31.66 m platform and
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Tab.1 Investigation on deposition treatment of some deep tunnels at home and abroad
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Fig.2 General idea of deep tunnel dredging
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Fig.3 Deep tunnel terminal dredging process
3.4.1 FEIHIRA
@© WL A
THIR BN 4 TR

a. B BT IRPLAS A

b BB
B4 Fhg&
Fig.4 Dredging equipment

THIRHLES A N TR HE K A\ A 34604
FEMIEW KR I ERE WERSE KT
il R G0 PR A A 2R . 7 R FH TR R
Gt YRS TAERES SORTRAS Wi, A AL
A H G, AT SEELC AN TR I KON W, T A T
BB B HTAR U R BRI IE IR TAE R . B8 S
B EHLAP R (K xFEx 55 ) 471 800 mmx1 200
mmx1 200 mm, JFi & 1 000 kg; 7 I HH 25 A /T 100
m; 1738 ¥ B 3 m/min; 3 It & 100 m'/h; 4 #2250
kPa; A 5 EAR B4R S em.

Q@ EHERIEE

9 m’, 4% & 400 kPa, K x %5 x & K 7 880
mmX2 520 mmXx3 460 mm, % 2% =B E K E
A A RGN R IR F] 96 kPa, fRIE T 5 4
R R 1) % B T NI 5 3%

3.4.2 EEAWHER T4
O HIRET T2

c. RS 4

- 104 -



www. cnww 1985. com

FHER R EREHEK A G IURALE A BRI R B A

%40 B H 14

E IR T B I 5 s . T2 i il
T A — it TR Ml B35 2 4 R i — 7 552 5
ot ML A 7 3 XU A, FH 22 ) R SRS I S A T
TSI S — IR B R G A —-31. 66 m -
T8 WA B A0 P9 T — TR BE R 5 3 R RE TR T
W—-14 m V5 (RiFR-14 2 ) WY 35 B — )it T

==
SEH.

Ty b. 8 B S L
E5 HEREIRBEL
Fig.5 Desilting construction site operation

@ FRUHAE - 14 R RS B

i AR vl - 14 JZ SRR IR A5 H , B 2 22 m , FoHl
] 23 1 JCRAT — 5 J5E E B R, ] A W 75 4, Bl
DA 486 30 W 75 3k 78 AN 5] 4 3t 05 2R A7 il 0, 56 1
~14JZ BB B

@ 2 i 5% il 158 - A = Ik TR i A AL 11 AR
A B

(520 - 350 1 b 1T 249 40 m, 45 A1 K, o] A g
T I LA AN EAT T % 5 5 B T8 AR i 2 oA TR ST
T 3 AT 24 39~40 m , A5 1) 25 [ LE 3 T AL A A3
B TR 24 30 m (Y BETE (53 H 78 1B 3 1
TE 14 1 RS R SR N R 775 4 T v S8 AR A B
25 B BBV IARLAS A+ 175 44 1075, Li-14
JZ D9 el R BE TS IR LA AR —40 m TR AL AY A
T 2~ 14 2 R el WS Ao e s T Rl - 14 SRR
WOk, e 258 JI B FR A 32 % 2R 3t B 2 2 30 m Y
FRIRE L
3.4.3 SRR

@ i ek

SEGNTHERAHLL, IRVl A+ 52 R %
19 27706 BAT ] B0 4%, DO B R IR K
Br HE I AR DL W IR B R 2 ~ 30 . BLAR
R LA 24 h B2 St T, AR R A J 1 IR B 37 1 4 it T
TR 1 ko PRBE WA T, 4 R T T4 7 K) .

Q@ BHEHR

IR -14 m 75 (K 23. 4 m) #52

DUPEN , 18 i 12 ) 32T+ 7 U ol DR R BT T A 7
B A IR, SR K 22 /) 8 ERE A A K
TR BENLA AR R m R | T BE BB A
AR B -14 m B TLHE M REAT VK 0 8, 5 e
PR W is G A —14 )2 (9 T B il e B0 TS R
Hhiz .

® HERELsE

A A 08 REIL & A 52 BT 7K 3 0 25 26
SRR AL R LA LB U, nT A R R e
AR, 2l 5 i RBRE /D T TR AR
il A 1422 4 KUK

@ HIRGES

A 2 X M 2 9 TR R A5 A TR Ak B it
PEAT HOR TR, LR 235 20 d B4 s it 4x 4R
SERE 2 380 m*, Vi 5 TR KR R GLis e R 4f i85 T
18 EESR AP H AR
4 HZ#

FT TN BN IRZ R BS54, 787025 5 IR
LA O, 78 [E A AN JC BN 2 56 0BG 7
R RTEOL T S T A A B REA R TE
B, R R I — B 1G] T IR)Z HE K R 18 /Y 4255
1 AU B T 2207 %, T s A+ s + 1 75 42
(4 H AU AL BAL BRI 94 | W IR LA A+ 4%
PR 5 4 B 4 Hp LA A T 9 Ak B A 328 5 7 3 A
X NRZBREHER RE R R e s Rat T —%
AR RHET TS

%J

S E L HK:
[ 1] By, BRE, BdE, 55, W2 HoKEEE B A A R
HAE kK EaEMR]. P E%AKHEEK, 2016, 32

(22): 1-6,13.

WANG Guanghua, CHEN Yan, ZHOU Jianhua, et al.
Discussion on application and development trend of deep
[J]. China Water &
Wastewater, 2016,32(22):1-6,13(in Chinese).
EJUAE AR RS0 A IRIR R HEK RGBT
SR 4Kk, 2021,47(5) :128-134.
WANG Guanghua, ZHOU Jianhua, LI Wentao, et al.

tunnel drainage technology

(2]

Operation and maintenance of typical deep tunnel
drainage system [J]. Water & Wastewater Engineering,
2021,47(5) :128-134(in Chinese).

W, BRI, ZERIE . ST K R DU ek &
WD AR [ ). S E A S P, 2013(3)

(3]

+ 105 -



%405 F 14

B oE 2 K HE K

www. cnww1985. com

[4]

6]

106-110,216.
TANG Xia, CHEN Weibing, LI Huaizheng. Study on
characteristics of sediments in urban sewer system and
its desilting mode [J]. Urban Roads Bridges & Flood
Control,2013(3) : 106-110,216(in Chinese).

BedT, B, M. ERARHL S NSRRI IR b R
FERB T, s TA2, 2021(19): 191-193.
RAO Hong, HUANG Qingqiang, YE Yun. Introduction
to the research and application of robot in box culvert
dredging[J]. China Plant Engineering, 2021(19) : 191-
193(in Chinese).

PRI . RER IR K ——) M AR 350 T TR 2 B 18 1
B R RGO AR S BT[] E A 3, 2019
(12): 60-61.
XU  Shujing.

research and application of drainage system technology

Deep tunnel for water management:

in a deep tunnel test section in Donghao River,
Guangzhou [J].  China
Management, 2019(12): 60-61(in Chinese).

B, BKRR, B3, AF . IRTH I IE LR A IA B P A
AR )] PEZKHK, 2019, 35(10): 115-118.
DUAN Tengteng, GENG Zhen, HU Bang,
Culvert regulation in the comprehensive treatment of an
urban river [J]. China Water & Wastewater, 2019, 35
(10): 115-118(in Chinese).

EXL, WL, B UIET, A e R X RN
WS TR ARBFEI]. P E S KHEK, 2020, 36
(24):115-119.

WANG Shuang, XIANG Lixin, YANG Mingxuan, et

State-owned  Enterprise

et al.

al. Study on emergency interception engineering

technology of culverts in high density built-up area [J].

[8]

[9]

[10]

China Water & Wastewater, 2020,36(24):115-119(in
Chinese).

JASF-, k. T R ARV LS K IR PR B
FEl]. AR 530, 202006) : 100103, 112.
ZHOU Ping, JIANG Tie. Study on techniques for

dredging and water environment treatment in

underground tunnels in cities [J]. Water Resources
Planning and Design, 2020 (6) : 100-103, 112 (in
Chinese).

B, WG, FEAIE . BRE HEAK R BRI R g i
HAR T 7 M (1], o B 4 K HEK 2018, 34 (8) -
17-21.

HU Long, DAI Xiaohu, TANG Jianguo. Analysis of key
technical problems of deep drainage tunnel system [J].
China Water & Wastewater, 2018, 34(8) : 17-21 (in
Chinese).

BN i TR, & . RIZ R HEK £ g rE I
15K A T AR PR R LT 25 7KHE2K, 2022,48(1)
132-136.

XIE Xiaolong, YANG Tao, HU Xiaobin, et al.
Application of deep tunnel drainage system in the
wastewater transmission engineering of Wuhan [J].
Water & Wastewater Engineering,2022 ,48(1):132-136
(in Chinese).

+ 106 -

EER U om (1973 ), )RS T N AR

T3, W8 75 1] R 7K 8 BRI WA AL A% A 3l T
15 K HE R GE LA SR Refb T il R 45
E-mail:373674657@qq.com
Y75 B H#A:2023-05-06
& B H #8:2023-06-01
(G : A




