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Abstract [ Objective] In order to reduce the ground disturb-
ance when the shield tunnel underpasses buildings, it is neces-
sary to study the settlement control effect of grouting reinforce-
ment during shield tunneling under the buildings. [ Method ]
Taking the shield tunnel of Hangzhou Metro Line 12 passing
under the pile foundation building in a certain section of Xiasha
Road as an example, and based on the FLAC 3D finite differ-

ence software, two methods of deterministic analysis and relia-

bility analysis are adopted respectively to evaluate the effective-
ness of grouting reinforcement measures in controlling founda-
tion settlement caused by shield construction. [ Result & Con-
clusion] In the deterministic analysis, both the on-site meas-
ured data and the numerical analysis results show that the maxi-
mum building foundation settlement occurs on one side of the
tunnel that is first excavated; grouting reinforcement technolo-
gy can effectively reduce the building foundation settlement
caused by shield excavation, making the building settlement
value meets the specification design requirements. In the relia-
bility analysis, the cohesion and internal friction angle are used
as random variables, and the Latin hypercube sampling-re-
sponse surface-finite difference method is adopted to evaluate
the control effect of grouting reinforcement. It is found that the
grouting reinforcement can effectively improve the structural
reliability of the building foundation and significantly reduce
the uncertainty of the calculated settlement value. Compared
with the deterministic analysis method, the reliability analysis
method is more reasonable in describing building foundation
structure safety by taking the uncertainty of the parameters into
account, and can be used to evaluate the effectiveness of con-
trol measures in complex shield tunnel excavation projects.
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Tab.1 Physical and mechanical parameters of soil layers

TEA FVER R/ MPa Y/ (KN/m’) Fi% J1/kPa MBS/ (°) T2/ m THF
@, 4t 5 18.7 3 15 2 0.17
Q; Wk L 36 19.0 4 28 6 0.25
@5 BBk I Mis 28 19.0 4 25 6 0.25
@ Bt 38 19.3 3 28 5 0.25
CYRY=LIN 52 14 18.6 5 15 12 0.25
©, TR AN 1 10 16.8 12 10 9 0.35
@, BrmEt 40 17.4 18 12 10 0.30
@, AR 60 19.3 35 16 10 0.14
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Fig.1 Schematic diagram of the plane position relationship between the interval tunnel and buildings
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Fig.2 Cross-section diagram of shield grouting reinforcement
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Tab.2 Main material parameters

R PAPEAE L/ MPa AR EJE/(KN/m’)
JE5E 3.5 x10° 0.200 75
A 3.6 x10* 0.167 25
TEH (REALSS ) 1.0 x10° 0.300 25
IREN 8.0 x10* 0.175 28
TS K HL A 3.0x10* 0.150 15
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10 1.90 23.72 10.02 15. 64
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