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Centrifugal model tests on excavation effect of interval foundation pits
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Abstract: The centrifugal model tests are used to study the excavation effects of interval foundation pits on the adjacent
structures and the retaining walls. The tests adopt the generalized similarity ratio of 200 to carry out the scale simulation. The
foundation pits are excavated in six steps of the shutdown-excavation method. The deformation data at different positions of the
station walls, the tunnel walls and the retaining walls in each step are obtained. Finally, the deformation rules of the structures

close to the interval foundation pits are drawn by analyzing these data. This study may provide some reference for the design

and construction of similar projects in the future.
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Fig. 1 Cross section of Pudongdadao Railway Station of Shanghai
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Fig. 2 Plane layout of model box
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Fig. 3 Elevation layout of model box
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Fig. 4 Plane and cross section of station
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Fig. 5 Plane and cross section of tunnel
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Fig. 6 Models for support structures
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Fig. 7 Plane layout of support structures
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Fig. 9 Deformations of station walls
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Fig. 10 Deformations of tunnel walls (close to right pit)
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Fig. 11 Deformations of retaining walls

3 & i

ASCUL FHEER 14 B AR KRR TN
R T B OBIRRL, 53] T RS R
th, SRR AT . AN R T
I8 0, LA B BT T 426 AT AT b k2 R A 45 44
FOINLE,  E BRI R R 2l R
I, B3] TR 3 L5,

(1) BEB RGOS IRRE IR, 265 B 1028 T
BERGUFFISVR R, FLZE SRR T 3 i e L 32
TR, 2GR R A A R

(2O BE IS (AR T B L 25 F 1 AT 38
K, ELIRHR T s e LAk, ki &
RN <R BT,

(3) BEREGTIFISIRE BOITE, % 3E50RS 55K T
BRI B OB TR, 45 L8 AT R0 [ B A B
FEFSTRIEE MR TR, KK RS 28 A 115
T 6 SRS .

SE -

[1] LAM S Y, ELSHAFIE M Z E B, HAIGH S K, et al. A new
apparatus for modelling excavations[J]. International Journal
of Physical Modelling in Geotechnics, 2012, 12(1): 24 - 38.

2] # &, 1 Fx EEAE REHXAHAIYT EP R
GINTSERRIT. o TREAAR, 2021, 43047 2): 129 - 132.
(DAI Bin, HU Yun, WANG Hui-sheng. Analysis and practice of
influence of synchronous excavation of adjacent foundation pits
in Shanghai area[J]. Chinese Journal of Geotechnical
Engineering, 2021, 43(52): 129 - 132. (in Chinese))

(31 FMRAZHA, X454, dPUAT, &5, BRS b2 F G20 550
% 3 52 g BRI B FE (0] A R TRE AR, 2020,
42(6): 1132 - 1138. (CHEN Ren-peng, LIU Shu-lun, MENG
Fan-yan, et al. Centrifuge modeling of excavation effects on a
nearby tunnel in soft clay[J]. Chinese Journal of Geotechnical
Engineering, 2020, 42(6): 1132 - 1138. (in Chinese))

(4] & W KRBT st BEG U T B MR M 2 Hr D).
I P ASE AT 4L, 2008, 11(6): 27-30, 34. (JIANG Ye.
Influence of foundation pit construction of large underground
station on environment[J]. Urban Mass Transit, 2008, 11(6):
27-30, 34. (in Chinese))

[5] & %, BUEAE. MhEkFERRIEGT TR RSN S BE
PRI B A %5 TR, 2013, 3208 ) 1)
2684 -2691. (LI Lei, DUAN Bao-fu. Monitoring
measurement and numerical simulation for deep foundation
pit of subway station[J]. Chinese Journal of Rock Mechanics
and Engineering, 2013, 32(S1): 2684 - 2691. (in Chinese))

[6] SR, skigfE, RIA, & A DGB BTSRRI R
ORGSR 7T [T]. A L TFEER, 2009, 31(9): 1371 - 1377
(MA Xian-feng, ZHANG Hai-hua, ZHU Wkei-jie, et al.
Centrifuge model tests on deformation of ultra-deep foundation
pits in soft ground[J]. Chinese Journal of Geotechnical
Engineering, 2009, 31(9): 1371 - 1377. (in Chinese))

[71 ZHANG G, YAN G C. In-flight simulation of the excavation of
foundation pit in centrifuge model tests[J]. Geotechnical
Testing Journal, 2016, 39(1): 20150028.

[8] IAI S, TOBITA T C, NAKAHARA T. Generalised scaling
relations for dynamic centrifuge tests[J]. Géotechnique, 2005,
55(5): 355 - 362.

(G2

)





