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Field monitoring research on active earth pressure of deep foundation pit in
Beijing subway station
LI Tao, GUAN Chenlong, HUO Jiukun, LIU Xiankuan, WANG Shuai
(School of Mechanics and Civil Engineering, China University of Mining and Technology (Beijing) ,
Beijing 100083, China)

Abstract: The value and distribution of earth pressure are very important problem to retaining
structure design in deep foundation pit. Based on the field monitoring results of earth pressure in
Beijing subway station, the variation law of active earth pressure with foundation pit excavation is
analyzed, and then the distribution pattern of active earth pressure and the position of action
point of resultant force are studied. All these results are compared with the similar domestic engi-
neering. The research results show that: during the excavation, active earth pressure increases
firstly and then is stable, and the shape of distribution of active earth pressure is approximately
trapezoid, the turning point is under the pile top and the distance is 14 meters. The position of
action point of resultant force is hardly varied with the depth of excavation. The value of meas-
ured active earth pressure is less than the theoretical value, theoretical calculation method, soil
consolidation, stiffness and deformation of retaining structure and construction factors are related
to this. The results are of great importance to understand the active earth pressure variation, and
can provide reference for similar projects.
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Fig. 1 Cross-section of foundation pit
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Fig. 2 Layout of earth pressure cell in field monitoring

b A LY A o A TR T A R L AR
PG FLHE VR Y 05 =X WOk R D03k e 7E 345 b OF
T X 00 A S S AR 2 SR Y
SR AR Oy . ORI S sk R 1
UG R QR T Ty T A e i & 4 9 AT 4R T
s OHF A T T T 0 A £ 1 40 7 AT S A 1Y
AR B b I 7 X3 ST A

3 ERUHEEXMNERST

3.1 ERWERE
PR G b R 7K R W A 3 (R SR L T S R M
FEO A I AE P 454 1 32 8h + R 1w T 4
AT
Pu = oK. — 2¢, VK, (D
K., = tan2(45—%> (2)

Kb pa A EESMULE ¢ )2 L E 30 R iR
JEFRUE(E (kPa) .Y po << O B s WL pac = O30 AL
P28 R SO 53 A R ) B ) AR ME A (kPa) s K
N BEDLENR G BB R LR
(kPa) s, A5 i J2 L NEEM O,
3.2 HEEHRNERITEE S

&l 3 S B 92+ g Bl ] Y 22 1k it £2 14
EL 3 AT LA o QAR + He ) B 2R 40 A e
RS A R 7 04 B0 I WA B 0 T 1 3 i 34
fire BETR 3.5 m b i d R - R E A 10~12
kPa Z [&] . MHETF 6.0 m 4k AY 4 J& 7 320 28 1k
AR AAE 2~3 kPa Z [AF2 8 s @ Bl & HE o ny F
PR T R 2 N — IR 2212 48 n 3] — 2
FEMH .M 2SR 2 5t T A G
Q@BETR 6.0 m /Y 4 F J 28 A0 A K, JH 3 B 5 IR 2
PETH T 6~8 m (1470 [l P4 Hh BT A A4 19 5 KK A
Bl BB AR R RN = SRR R T 4 AT
5 e S N Tt & O VDI v/ W 1 AT L i3
M A =T KNG EIRA RS R R

= Y HET53.5m
15F —— FEHETH6.0m

<
=¥
= _— T s S G
z

st _/
< - W»my"%'ng"‘v"

B O v ooy 7

0 30 60 .90 120 150
i fal/d

B3 Bl i) i 7 A
Fig.3 The value of earth pressure in different time
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Fig. 4 Earth pressure in different excavation depth
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Fig. 5 Approximate value of field monitoring earth pressure
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