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Evaluation of improved MSD method based on centrifugal model tests on
in-flight excavation of foundation pits
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(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: A set of novel device for the centrifugal model tests on the whole process of excavation is developed to investigate
the influences of excavation on wall displacement and ground settlement. The test data of excavation-induced ground settlement
behind the retaining wall and wall deformation are compared with the published research results, and it is determined that the
device can effectively simulate the excavation process under high centrifugal force field test conditions. Based on the
centrifugal test data, the deformation mechanism of the foundation pit system is modified and the improved mobilizable
strength design (MSD) is proposed. The improved MSD method is used to calculate the deformation curves of retaining walls
for multi-pillar excavation, and the calculated results are compared with the field monitoring data. It is shown that the predicted
results by the improved MSD method are consistent with the measured data, and the applicability of the improved MSD is

demonstrated.
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Fig. 1 Photos of in-flight excavator
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Fig. 2 Layout of internal strut system

1.2 REARMNETE

UG AE 85¢ [ E5.CoINIE EE AL 7 3 JE SCH%E T I
FH@REFLRETUHZERE . Z T EE 2
22.1 m N IESRS, HBUTE 187 m, ¥R 12.8 mo #Y
TRIETT B 3 VR R 508, 73 3 UOInsCEE, RUOT
FZUREEN 0.17 mo AERYANFE Y RSF (T2 240
R 1PR. K3l E R, JHZAT, midkh
SRSCRECHE, DA EZ AR SR U (] IRAZ AL



192 =

+ T B % ik

2024 4E

PEHI B T TR S AR T2 .l 8 BRI
W& (digital picture deformation measurement, DPDM)
BORIRIOT 2 1 75 o 1) 32 0 B e WL 5 885 s AR
%), DPDM 38 23l 4 fivs. Moh, K4 AR K
WAERE 2R i AL AR 1D BAE TR W & 4, &l
5 Frse 6 N SCHERT B R N AR AR IR AT B A& 6 it
ZRo
1 RERTTEORBEREPERIFZSH

Table 1 Excavation parameters for centrifugal model tests under

model sizes
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Fig. 3 Schematic diagram of experimental set-up
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Fig. 4 Configuration of digital picture deformation measurement

(DPDM) cameras
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Table 2 Parameters of prototype/model retaining walls
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Fig. 7 Relationship between shear strength of undrained soil and depth
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Fig. 8 Excavation process of centrifugal model tests
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Fig. 9 Development of ground surface settlement profiles at

different excavation depths
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Fig. 14 Computational step of improved MSD method
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Table 4 Excavation parameters for foundation pit
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