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Analysis of Construction Technology of Direct-controlled Slurry
Shield for Shallow Buried Section of River Bottom

FANG Dongyang
(China Railway Tunnel Co., Ltd., Zhengzhou 450003)

Abstract: This article analyzes both Nanning Metro Line 3 and the Crossing River Tunnel project in Qingdao in terms of
technical problems such as knife intertwining cake and residue lag in the construction of mudstone stratum. These problems
not only reduce the efficiency of shield construction, but also cause construction risks such as tunnel roof penetration and
sealing failure of the shield tail. Through the selection of the shield machine and construction technology for the mudstone
stratum to address the technical problems of the shield machine for the targeted design, measures such as transformation,
control, and optimization of tunneling parameters effectively alleviate technical problems such as intertwining cake and
residue lag in the construction of mud shield mudstone stratum. Moreover, they improve the construction efficiency of the
mud shield mudstone stratum, and reduce the risk of mud shield construction in the river bottom section. This has some
reference value for similar engineering applications, especially for the construction of mudstone stratum in shallow buried
sections of slurry shields.
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Fig. 1 Schematic diagram of the construction plane between
green and urban areas
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Fig. 2 Geological profile of the construction of

Yongjiang section
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Fig. 3 Core sample of silty mudstone



EREBKEHTREER G TRA

2) PRI A Dos(ILIE 4)o H AL, Bl s
Wy, en R, Bt R, REE G R
PRIRAE T BT Rl 0.92~3.56 MPa, ArAE(E A
1.54 MPa.,

K4 e ok a BrE

Fig. 4 Core sample of argillaceous powder sandstone

2.3 KkXIER

AR AR 7R R b 2 ), X ) B VBt T
Mo R AKREVT BAT — @K DR, JB&EK, 8IT
BT T BOA R 564 485 m, YRZ) 21 m, ~FH/KIH %
307 m, FiZKZKIR 8~9 mo VLIS — 52 JE L TR TE
AR R S VT 2, BT 45 R I
A A S
3 BiARKE

F T HLER 2 52w A X R ) TR K E R, TR
et 2t L FEAAAE IR S H O )RS D
L VS5 e B SRR
3.1 EHSHEE

TEYe )z T, PR dEs E A 2~6 mm/min,
SHET) R 2 600~3 000 t, FoK 3200 t, FHAE 2 800~
3400 kN'm, 31T 3~4 h; 4 IO B L
MU JEEEE T 15 mm/min, $83E 1 FRH I 2 h.
AFERIE 4~6 I8 )5, uESE KR 2RI VERTIRE,
HIRKGTRA S i1 0.22 MPa 35 % 0.3 MPa, # K
0.4 MPa, =BG FREJKGHE L, 580K i)
LN
32 TIBGEHTE

TG R, &% GG, e, hiE
WRIAESEILG, 48 oK A ROl 5 A A W 2 s
DR HH IR A T PR R M s e A R, s it R
BT REANIIRS), SO SE RS W

s AR AR PR AT ML 1), MR R IR .

SIS A, AR ENE LRI S v E,
ERER B AIAPILL E, ARG NIEERY
500 mm [RIYRFGHAE, SRATAR A R 3 2E T T ER
HEBUR: IR A BRI, EE R 4
98, PKCIEAAAAE R =R
3.3 BLLERHA

JERE TR A )2 S, VER G B,
RRWERE 1.2 glom’ DL, PIRHRE & ik
0.03~0.05 g/em’, JRIKFHSE 25~28 s. YL K
T PR ARE LA S AHE, IR T ) Es Uk i LarHE,
T ERA 2 G RIENL. 1 & BONRR R IME S
T 2O PRERFAT AL B], AT DR LY B K e 1 5 U A AL
5L

Iy 2 O HAR 5~15 em (YR R, TR A4
B, YA A BR B AT o

4 POt

4.1 [EHHE R RIS

AR DX 8] SF- G\ T T B T ST A TPl . MR
A XIAIRRIE Y 22 o s 70%, BT B T4
TR 2 )2 o AR R PRt T2 At T IR
ARHMERE, R EARIPLLEAT 1 B0 P Bt s .

1) JERBLIR R R GeRH E3 . JERPABEE S
A AL, R E SR HRERERK R,
PR b 56 i Ja v - Rl I R M, KB
Yol o R IR T R E R A AR A T L T, D
i W b v/ e SR S IR A N e s .
MWL

2) BERTIRTFHZ . FEAFEM T A REAR L L W
PEMIHTHE S, 0 823 BGEATHIR, H TR TT &
AR VT8 30%39 N3 35%, FERfAR O TF EERA /N
T 40%.

3) MR ARLE. W OERMRIZE, HO
JIEEMPR, Lk b g50F, XN T e /K- BRI A,
P IBT S WP a N e

4y JIAETIER R AR EE , EFX RO T T H i
AT S AL ER, DAy ak F o (4 )T 3L

5) BWRIIBLM R RS JIBLBEE 5 ANl K
A6 MK, CABE I8RO X Sk gh e i, 1
ARSI N BB T I B B R B R AR A
MRS 90075 3, IR A= R R b, DLl 7 i

URBAN RAPID RAIL TRANSIT 39



EARZE - % 3135 EF) 201849 A

SEUHE DL
4.2 IR TSEEBURIETEiE

1) JEFIBUHLGURS A f ) FL S 3 o £EJE A HLIEEN &
VLB 1T 50 FRmF, FFa ) H, 76 7] BB
1A S E AN 2, AR S MRl — b se e
LBt T .

2) GRFEH]. i TR PR R KA
FESE A B 2 VKB R D, il T R s AN KT
+£15 kPa, AR A 63 K I BRI BT KA AR RS U,
S AR KT, R BB T 24

3) YRR E . AR DX )5 R BV Bt TH )2, 45
BIEHINECE O, A B e EVT B T K Ik Reds
b, ARSI BN DA RN,
LA N DLERERVE SRR RE R bR, B EAT P IR AL B

4) JE R ESHAE R L L R
KX, JIEAMARE AT 3200 kKN-m, HEHAKT
2800 to FHHFEHILBE B I ARk, i ok )R
NSO RN, T R A7
FRal A HE S, R R A
SRR, L EERHEL.

5) LAE . XA JE R EVLEAL T i 2B, 11
JEFARLEII 28 B 70 20 mm, DAF) i 8L
A TP AR R AR R A AT BT TR ZE L R B
TS DLER A VR SRE (R4S, A g I A 423 1l
PRI A, AKFAMPIRAKT 6 mm, HEEH A i
HBIRAKT 4 mm.

6) [FPIESE Je —IRANE K o ELVT Bt T I P A 4
WD ) Bk i, R R A K T HE )
1 1.2~1.5 £, HEREANTHREREMRN 1.5 £,
T R0 2R I M 45 1 () 4~6 h,  DABIIR A
I ] &5 R s 9 i BIR s 50 mm, 2006 K
RUBEIE 5 AT AN SR AR, RN S A BB
S5 R 5~7 I, WEIRUA AL, ORI K Ve -/K B
BRI, HEEE I A KT 60 s, FEFEITAKT
0.45 MPa, WHEPEHIEHIE 1 m’,

7) JERE B AEE M, s
WRIE R SR IEE NI X R & &
KNSR B DA, ke DN I R A A
BB IR B DR AT AU DR D s B,
SR HE N i UG RN PR 3T B
LTRSS, T3 NG R AR, JRre it
it L RO 2% D3 [R50 e — RN K

40 URBAN RAPID RAIL TRANSIT

5 SEiEReR

TE N JE A VEE S PR BT R . 7t L AR
HE R AR IR S E . Nt T8 R 2 TR R R S
i, TERE TR 3 54 X R EVLEOE T, 12t
TV R VR K E R I TR, e H 2 i T H Bk
JEFETHE] 6~8 IR, B#AK Tl THeAs, AR T RIFmM&
GER AL S0 2s, WA LR 458

1) JIBETF 2R o 7005 2 &5 K6 5 5 B I B 11 4%
PEF, JIIF R BRI R, XA 2 & & MTLIR
B A M2 e T E, TR O I AR
NT 40%.

2) H R s R A o Y b i TR R
TR B A R R R e, BRI R A R K
ISP, DA ) D 28 B 2 TR AR 5 1%

3) WHEH. AIRAHEE T, FEYLE
PRV IRE AR, WAHMZMR KRR AE KT
1.15 glem’ s Wi 2 FabrB il Y, S b AT I e A B
T I A PR A B 3 = (R IR A

4) RS ECE L T D) OGRS 5
AAEAFOL, TR EE I HUREE KT 3 200 kKN-m. #E7)
AKT 2800 t TEOL T, W RIMSH S, LRI
BLAHT ISR, e i, DA )3 450

S5 3k

[1]1 #wk. FHEIERM]. L& EEFSF sk B,
1990: 1-2.

[2] MR AR. ITHER R M ALEAL[)]. R %, 2009,
29(S1): 69-72.

CHEN Shandong. Model selection of shield machine for
river-crossing metro tunnel[J]. Tunnel construction, 2009,
29(S1): 69-72.

[3] H4E. A AIEEE T 7] A 09 T AL e By s
F[J]. AREEBF AR, 2007, 44(4): 24-27.

Y AN Hui. Mechanism of the formation and the prevention
of clay cakes in shield tunneling[J]. Modern tunneling
Technology, 2007, 44(4): 24-27.

[4] #ARR, KT 3. I a3 BELEFHIFI2E 5T
MEHF R[] T =R S T4 54K, 2009, 5(6): 1115-
1121.

HU Xinyu, ZHANG Zixin. Research on dynamic balance
mechanism of the excavation face with earth pressure shield
in sandy cobble ground[J]. Chinese Journal of under-

ground space and engineering, 2009, 5(6): 1115-1121.
(F4% 60 )



