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Ground settlement caused by large-diameter slurry shield
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Abstract: To study the ground settlement caused by large-diameter slurry shield during tunnel construction in soft soils, the

formulas are proposed on the basis of the Mindlin solutions. The effects of unit weight of slurry on the additional pressure
around cutting head, the effects of shield gravity on the non-uniform distribution of softening skin frictions along the shield, the
dissipation of grouting pressure along the lining rings and the ground deformation caused by volume loss ratio are considered in
the proposed solutions. The calculated and field results are compared through a typical engineering case. The results show that:
(1) Without considering the unit weight of slurry, non-uniform distribution and circumferential dissipation, the heave of ground

longitudinal displacement is overestimated, and the settlement value is underestimated. The calculated results of longitudinal
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deformation by the proposed method are in good agreement with the measured results. (2) The calculated results of transverse
=]

deformation by the proposed method are in good agreement with the measured results. The transverse deformation of ground

surface induced by large-diameter slurry shield is close to normal distribution. The results can provide scientific reference for
the prediction and control of ground deformation induced by large-diameter slurry shield.
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Fig. 1 Mechanical model for large-diameter shield tunnel
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Fig. 2 Deformations of ground surface caused by construction of

Qingchun road tunnel

(1) B 2 () AIACHEERKERL . A
S350 AR M [ B A ) B 45 SR 5 S AR T W)
HRSF, JCHRAIHZEATT (15 m) K& 1.5 %55
MK SFFIZmE T (20 m) K2y 2 55K 2 1]
RE W B HE AR (1 T3 2 R B R AT TR . AN BB B =
TR 2R 5 2 v it Jo2 1 e R T A1 i b 2 R PR O
BIETTED o RWIASCIT I Re U b S G 3 2 K
ARV /K ALY I T 5| A2 A 1 T ) AR T R

(2) WK 2 (b) AIASCITEPTS4 R 5 S8l
BIRFEAYIE, FREAE T ASONER &3t KE
e /KE MM IS T JE e BEEE ). TR BT
b 451K 5| AL R M R [P TR DA S AR TR R T 2
XK

4 5

BEE S M2 EAR R R, RAAE S Mindlin fif
TS S 5 SR 2 T £l L2 0 58 (L T AR 3% L2 P 0
Bl BRRAIEINAT . PeIKELE . PRI SR &
Iz, oA E Rk g R RO, HESRTE
KEAAVE/KE M T 5] &b EA B A RS
(17, RESEIT Hh S Wb 207 82 (10 R R, 070 R
CIpSE et N pNIER G ] 23 =) IRE b St e LY DA 2

AR S

SEH
(1] 88 49, skHER, F5FER, 55 5 MBS IEHE T 51 R A M i
AL IRER ). A0 %5 TR, 2006, 250481
1): 3318 - 3323. (WEI Gang, ZHANG Shi-ming, QI
Jing-jing, et al. Study on calculation method of ground
deformation shield tunnel

induced by construction[J].

(2]

[3]

[7]

Chinese Journal of Rock Mechanics and Engineering, 2006,
25(S1): 3318 - 3323. (in Chinese))

LIN C G ZHANG Z M, WU S M, et al. Key techniques and
important issues for slurry shield under-passing embankments:
a case study of Hangzhou qiantang river tunnel[J]. Tunnelling
and Underground Space Technology, 2013, 38(9): 306 - 325.
BeRAE, B, MAENI, S5 JE A HERES] LR A TY K
WIE 2RI 23 M (D). A 05 TR AR, 2015,
34(3): 583 - 593. (LIANG Rong-zhu, XIA Tang-dai, LIN
Cun-gang, et al. Analysis of ground surface displacement and
horizontal movement of deep soils induced by shield
advancing[J]. Chinese Journal of Rock Mechanics and
Engineering, 2015, 34(3): 583 - 593. (in Chinese))

OB, ARSCs, x| RE. K EARTRKE RN 1
THZIFENEIHT[I]. AR, 2012, 45(3): 174 -
181. (XU Ming, ZOU Wen-hao, LIU Yao. Face stability of
large slurry shield-driven tunnel in sands[J]. China Civil
Engineering Journal, 2012, 45(3): 174 - 181. ( in Chinese))
MINDLIN R D. Force at a point in the interior of a
semi-infinite solid[J]. Journal of Applied Physics, 1936, 7(5):
195 - 202.

LI'Y, EMERIAULT F, KASTNER R, et al. Stability analysis
of large slurry shield-driven tunnel in soft clay[J]. Tunnelling
and Underground Space Technology, 2009, 24(4): 472 - 481.
ZHOU S, LI X, JI C, et al. Back-fill grout experimental test
for discharged soils reuse of the large diameter size slurry
shield tunnel[J]. KSCE Journal of Civil Engineering, 2017,
21(3):1-9.

HACTK, MR, ke, A EMIBEIE R K SRR
TP ATRERLT]. A TR, 2013, 35(3): 590 - 598.
(GOU Chang-fei, YE Fei, ZHANG lJin-long, et al. Ring
distribution model of filling pressure for shield tunnels under
synchronous grouting[J]. Chinese Journal of Geotechnical
Engineering, 2013, 35(3): 590 - 598. ( in Chinese))

BUoCH. He T IR MR LI AR A AR B E S RO L ],
A 1S TSR, 2005, 24(15): 2709 - 2714. (RUAN
Wen-jun. Spreading model of grouting in rock mass fissures
based on time-dependent behavior of viscosity of
cement-based grouts[J]. Chinese Journal of Rock Mechanics

and Engineering, 2005, 24(15): 2709 - 2714. (in Chinese))

(Bt W2



