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Design Optimization Analysis of Ultra-deep
Foundation Pit Supporting Structure for L-
shaped Metro Interchange Station

JIN Ping, WANG Tao, CAI Haibing, GONG Yong-
wang, HUANG Jun

Abstract Taking the L-shaped ultra-deep foundation pit of
Hongtang Road interchange station of Fuzhou Metro as the en-
gineering background, the excavation and supporting process of
the ultra-deep foundation pit is simulated by Midas GTS finite
element software, and the horizontal displacement, internal
support axial force and land subsidence of the enclosure struc-
ture at the interchange node are comprehensively analyzed.
Simulation results show that it is feasible to optimize the origi-
nal 7-lane internal support to 5-lane internal support at the in-
terchange node. The numerical simulation results and the field
measured data from the engineering application process are
compared and analyzed. Research results show that it is safe
and feasible to adopt the support scheme of partition+5-lane in-
ternal support for the ultra-deep foundation pit of interchange
station, and the horizontal displacement value, internal support

axial force value and land subsidence value of the diaphragm
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wall all meet the specification requirements.
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Tab.1 Physical and mechanical parameters of stratum

am ORI WIS TR

(kKN/m?) kPa ( MPa
Fedti+ 17.50 6.0 12.0 0.26 -
WSt 18.56 27.3 14.0 0.31 4.35
RFE L 16.82 13.3 9.7 0.44 2.62
sk ik 18.00 3.0 28.0 0.35 -
Wzt 18.82 26.5 15.2 0.32 5.64
wEEitE  17.87 23.9 19.9 0.28 4.96
SRAE 19.00 25.0 25.0 0.27 -
mRALE  20.00 28.0 28.0 0.25 -
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Tab. 2 Physical and mechanical parameters of support-
ing structure
KR SPERORL/GPa AR EE/ (KN/m®)
i % 35 315 0.20 25.0
TRBE S 30.0 0.20 25.0
R 210.0 0.26 78.5
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Finite element model of support layout scheme
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Tab.3 Foundation pit construction phases and steps
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Fig.2 Nephogram of underground diaphragm wall horizontal displacement
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Fig.3 Nephogram of internal support axial force
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Fig.4 Nephogram of ground surface displacement
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tal displacement of diaphragm wall
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Fig.7 Comparison between simulated and measured internal

support axial force of diaphragm wall
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