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Settlement analysis of metro tunnel caused by building

load under different constitutive model

ZHANG Hao' ,WANG Fa’ ,HAN Xuan®,LV Lianxun’
(1. Beijing MTR Construction Administration Corporation, Beijing 100068 , China;
2. BGI Engineering Consultants Ltd. , Beijing 100038 , China)

Abstract ; Urban construction and the development of underground intersection have influence on the
normal operation of the subway tunnel. The MC model and the CY model were used to predict and an-
alyses the influence of the new high — rise building load on the settlement of the tunnel adjacent to the
subway tunnel. The calculation results show that the two models are consistent with the influence of
the building load on the surrounding soil, but it has a great difference between the influence range of
the surface and the tunnel structure vertical settlement under the condition of the same other parame-
ters. According to previous engineering experience, CY model is more consistent with the actual.
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Fig.1 Construction layout of the proposed project
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Tab. 1 Design parameters of the proposed project
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FETTAR 5/ m -21.9 -21.9 -21.4
FEFE/mm 600 600 600
BHRHF K/ m 24.5 24.5 25
PR R J1/kN 1700 1700 1700
Hi 3L R4 F1/kPa 650 450 350
HEMEIEE/m 1.6 x1.6 1.9x1.9 2.2x2.2
A AUE R 0.110 0.078 0.058
WAL 192 742 417
AR €30 C30 €30
Wesmds 772 Tk ZERP@Z , R BURS + DRSS @2 2
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Tab.2 Formation parameter of the proposed project

W2 rHMC FOALA CY FEAIIE S5 _ _ CY #RI% IS5 -
s +Eak  BE wE EEEM AR A LS K, [ Ef ST it
/m /(g-em)  /° /kPa /MPa /° /MPa
01 i 3.2 1.75 10 0 7 5 0.826 21
02 KK+ 1.7 1.94 24 28 12 12 0.593 36
03 #r4nwb 1.6 2.00 25 0 25 12.5 0.577 75
04 KK L 3.5 1.98 20 45 7 10 0.658 21
05 B anmh 5.9 2.05 30 0 40 15 0.500 120
06 [54 fik 2.7 2.10 35 0 70 17.5 0.426 210
07 4ufb - 2.6 2.08 31 0 45 15.5 0.485 135
08  MJEihi+ 4.2 2.02 20 28 16 10 0.658 48
09 #ifk -y 3.0 2.05 32 0 60 16 0.470 180
10 KFks+ 1.6 2.03 18 30 15 9 0.691 45
11 qmwh - 1.5 2.05 32 0 60 16 0.470 180
12 [ika 3.7 2.10 40 0 110 20 0.357 330
13 #Eeki £+ 6.8 2.01 21 56 17 10.5 0.642 51
14 408> -y 3.7 2.05 33 0 75 16.5 0.455 225
15 ik 3.0 2.10 40 0 120 20 0.357 360
16 4wy -y 2.4 2.05 33 0 75 16.5 0.455 225
17 ByERS 2.8 2.01 16 74 17 8 0.724 51
18 4ufb - b 3.4 2.05 34 0 90 17 0.441 270
19 HKBKit+ 6.7 1.97 23 52 17 11.5 0.609 51
20 ipa 36.2 2.10 45 0 130 22.5 0.293 390




SRR AN [F) AR RIS S SR 0T ST 08 MK P LR R i A 37

2% -
A iV TaVi
e LT TS LA
N sl
s iy T A vy

2V
VQVAV AV

v
gA

A

‘4‘5
K

o

SEL Z-Displ %,'s&i
Magfac = 0.000e+000 4;&'#“{42,
7.37858-002 to -7.00008-002 'ﬂ";;(’zﬂ
-7.0000¢-002 to -5.0000e-002 “ﬁﬁfr
-6.0000e-002 to -5.00006-002 "ﬁé
B
-5.0000e-002 to -4.0000e-002 A
-4.0000e-002 to -3.0000e-002 IIAVA‘,
-3,00006-002 to -2.0000e-002 %

-2.0000e-002 to -1.0000e-002

-1.0000e-002 to 0.0000e+000

0.0000e+000 to 1.2393e-003
Interval = 1.0e-002

(a) CYH#Y

e X
i) TAVAY 7
A IO KA

VAR e VAN L]

N e AN S TR K ]

SR
I

00

i H%,

ok

vy

s
%
O

N

1mmﬁ§

SEL ZDispl
Magfac = 0.000e+000

B
B

A7
7.37856-002 to -7.00008-002 é},;{’iﬁ
7.00006-002 to -6.0000e-002 uﬁ‘ﬁf,
6.00006-002 {o -5.0000e-002 R

all
0
Ay,

By

-5.0000e-002 to -4.0000e-002 i A
~4,0000e-002 to -3.0000e-002 Ai’f}@"%ﬂﬁ?
-3.0000e-002 o -2.00008-002 ﬁ%ﬁ&l‘%ﬁ!

-2.0000e-002 to -1.0000e-002

-1.0000e-002 to 0.0000+000

0.0000e+000 to 1.2393e-003
Interval = 1.0e-002

VAYAVAVLS AN
W T
. e

(b) MCHE#Y

EI5 ZRBUMTET RS MR
Fig.5 Foundation settlement caused by building load
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Fig.6 Vertical deformation of the tunnel caused by construction load
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