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Centrifuge Modelling Test of Effects of Tunnelling with
Different Depths on Pile Group
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Abstract: To provide reference for tunnel design and construction in Guangxi, aimed at the
situation that tunnelling inevitably induced negative effects on pile foundations of adjacent
buildings, centrifuge modelling test was carried out to investigate the effects of tunnelling with
different depths on existing pile group. In this test, centrifugal acceleration being 40g, the water
drainage method was adopted to control ground loss with target ground loss ratio of 2%.
Meanwhile, variation laws of ground surface settlement, pile top additional settlement, additional
bending moment and additional axial force induced by tunnelling were analyzed. The results show
that after the tunnelling , ground surface settlement induced by twin tunnelling with shallow
depth is greater than that induced by twin tunnelling with deep depth. In the process of
tunnelling, additional settlement of pile top caused by tunnelling located at pile tip is greater than

that caused by tunnelling located above pile tip, which is bad for the deformation of pile
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foundation. There is a significant difference of the distribution and development law of additional

moment and additional axial force of pile induced by segment tunnelling located at different

depths.

Key words: tunnel engineering; pile foundation; centrifuge modelling test; bearing capacity char-

acteristic; twin tunnel
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Fig.1 Front Elevation View of Centrifuge
Modelling Test (Unit:mm)
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Fig.2 Working Principle Diagram of Simulation System

for Ground Loss (Side Elevation View)
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Fig. 3 Plan View of Arrangement of Displacement Sensor

for Ground Surface Settlement Control Point (Unit: mm)
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Fig.5 Vertical Displacement of Ground Surface
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Fig. 6 Additional Vertical Displacement of Pile Top
% 147 I 1k 38 0 2 ) 3 A7 T 0 RN M 2 5 B T T
PR AR IS 1A AR T R 2 K T8 2 oA X
7 ) A THUITC I xS PR g i e 1 vp g O o T B
Ui Kb 5 208 Ak s BEL T B9 2 e BE B R . D B AL T AR
Uiy Kb 1 % T 475 5 | 72 AP TOT RRF 370 R HG At 27 T 1) B
BER., BB Z %G .2 450 h ¥ E RN G
PEAETH LP2 4045 i TTRE(E e K. i Ak, Bk 18
(5> BoIF 42 25 | B 7K & 1 1R} A B BE R 19 N
V& T
4.3 MMEE

AL DR 5 BB 1 O — 0 A2 L A
iE B 7k R TE 142 5] B A B B i AR



% 8 M RVELNE S N DA R4

S BEAE T e 0 B oS AL A 9K b 71

S P WKL E
3 g S
S
A , , , _RERE
=300 —200 —100 0 100 200 300
HEISE/GN + m)
() WM

8 2 ' RRRERE
; et B
4 . ) J s BRENE
—200 —100 0 100 200 300
F IS 4E/(KN + m)
(b A
A RELBIBPFEZE —=—RR2,BISHFEE
o REMLE2LIFIEE —e—RE2.E2BTFIRE
Y- RBLESFZE RIS HFEE
-Aa- BRI TEE —~—RBR2L.B4P TR
v RBLBSHBHIZE ——RR2L,EBESBHFEE

E7 RElFESIRNHESMMEE
Fig.7 Additional Bending Moment of Pile Caused by
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