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Overlaying Level Foundation Pit
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Abstract

pit of existing underground excavated metro station is located

The overlaying level open excavation foundation

above the arch of the existing station directly. There are com-
plex interactions between the existing station structure and the
foundation pit enclosure structure. Based on Beijing Metro
Pingguoyuan Station, targeting the stress characteristics of en-
closure structure with embedded or non-embedded retaining
piles, three-dimensional finite element models are established
to carry out the key parametric analysis on different piles, and
to analyze the stress deformation pattern of enclosure piles and
existing structure in-depth. Research results show that when the
bottom of the non-embedded retaining pile walls is connected to
the existing station structure, the maximum displacement of the

pile is increased by about 2.7 times. As the distance between

the embedded retaining pile wall and the existing station struc-
ture increases, the soil deformation between the pile and the
station structure shows a nonlinear increase tending to be gen-
tle. The displacement of the embedded retaining pile wall in-
creases and the inner force decreases. When the distance is
greater than 4. 7 m, displacement and the force almost stop
changing. The effect of the pile embedded depth on the force
and deformation of the pile is mainly in the lower part of the
pile. As the embedded depth increases, the maximum displace-
ment decreases by about 16.9% .
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Fig.1 Plan layout of Pingguoyuan Station
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Fig.2 Plan of foundation pit retaining structure
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Tab.1 Physical and mechanical parameters of the

main model parts

B AL v/ (KN/m?) E/MPa v
TG TREE S 24 30 000 0.2
e S na ki 24 24 000 0.2
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Tab.2 Main material mechanical parameters of soil

- v/ E,/ A E,./ Es/ E,/
(kKN/m’) MPa kPa (°) MPa MPa MPa
BEHL 16.5 0.30 8 10 12 12 48
HQ  17.0 0.26 0 25 20 20 60
EG  21.0 0.26 0 40 50 50 150
BIAD  21.5 0.26 0 42 70 70 210
BH@  21.5 0.26 0 45 100 100 300
b 28.3 1000 0.35 100 35
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Fig.4 Comparison curve of horizontal displacement of

retaining pile
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Fig.5 Comparison curve of horizontal displacement of
No. A3 non-embedded pile
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Fig.6 Schematic diagram of the distance between the embed-

ded pile and the existing station structure

HH LT AT 2 H, BN AR L, X R KF
PR IR FN I N AR S5 2 H, = 12.2 m [,
L, fH0.7 m % 4.7 m, HEAKE KA1 N
0.82 mm, ¥y 39.4% ;24 L, H 4.7 m # % 6.7
m B BRSO L TEH N s B L, 38, BEA
TS SRR R [ Fr) 24 SR A8 SR 28 W 0 557 , = B AR
THERAIA I R Y L, KRB —E S, A A2
HAE T AR i T REE
3.3  #k[EE PR ER E R R A E

ARTHEL, AU 0.2 m, it [BBEEREE H, X #& A4
HEEGTRRE A B, FXIRE H, BF5E

Xt EE P e 52 AT O anTEl 8 BT o

-

L1kt —=—L,;=0.7m
i —— [ =27m

—a—[=47m
i L24h —®—L,=6.7 m
6_
g 8-
N
KK
H 10k
127 TS
14+

gL—r 1
-3-2-10 1 2 3 4 5 6 7

HEAACTE L8 /mm
BI7 R [RIE A ETE B ik AEAE (AR K P82 il £k

Fig.7 Horizontal displacement curve of the No. Bl embed-

ded pile at different close distances
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