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Analysis of effects of tunnel excavation on underground pipeline

BI Ji-hong, LIU Wei, JIANG Zhi-feng
(School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Based on ABAQUS program, 3-D finite element analysis model is established to simulate the effects of tunnel excavation
on underground pipeline, in which different embedments, material properties and stiffnesses of subjacent bed are considered. The

results show that the different soil properties and stiffnesses, caliber of pipeline have great influences on its deformation and internal

force. Some conclusions are drawn to provide corresponding guidance for subsequent projects.
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Table 1 Parameters of soils
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Fig.2 Settlements of cross direction pipeline after left
tunnel excavation(PVC pipe)
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Fig.3 Settlements of cross direction pipeline after right
tunnel excavation(PVC pipe)
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Fig.4 Settlements of lengthways pipeline(concrete pipe)
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Fig.5 Level displacements of pipeline(concrete pipe)

4.3 TENZRIFEN & i

WO R =2 mf B 1R AW 22 O TTAZBEAT 2087 o

(1 denT A, BT ENZNIEER 39 I,
RN S G RTAT T

(2) HETRGH, EEEA TR S
FENZWIEE E HEIEIFARIELLRR, M2 AEE
W/ o 3 Ul IR B2 DI R SRl I e LA
FIFEAT BRI, T LARY: & PR 3R i i S 1 T BNZ IR,
LUIE B e 28 B 5 T AR 8CR



1320 b +

b2 2006 4F

4.4 R BT SR

R R =2 mR A ) 7 T8 2 T ZEA T 0T
HT I8 TF A1, AEAH AR LA AN B, A G

IMIREBOR,  PORF B, W T4 2y s A

BN, 5 AR AR R BE T i .

g
- —o—E=12 MPa
= —o— =10 MPa
= —e— E=TMPa
D:(j;‘ —e— E=4 MPa
1 1 1
40 50 60

LK TAAR /m

Bl6 ViFHES FENEERRR(ELRITE)
Fig.6 Correlation between settlement and stiffness of
subjacent bed (left tunnel excavation)

12 r
10
st
~ .
o 6 F \o
: ~
S
2k
0 L L L L L L L
0 2 4 6 8 0 12 14
B2 B £/MPa
B7 ZELIHERNARSE HIRF
Fig.7 Correlation between Ak and E
(left tunnel excavation)
0 -
=]
g -10
E
@ 13
= 0 | 1 —e—PpVC
= 2 —o— VR
2 o5 | 3 —o—
30
-35 1 1 1 1 1 1
0 10 20 30 40 50 60
AP LR AR /m

B8 NFEMRHELUTE

Fig.8 Settlements of different material properties
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Table 2 Stress of PVC pipeline at different stages

(unit: MPa)

KR TTHE AT

B KRN KRN KRN SEYNEI)

/MPa /MPa /MPa /MPa
Gl 0.267 -0.351 0.605 -0.686
QG2 0.373 -0.784 0.718 -0.804
G3 0.527 -1.09 0.844 -1.21
G4 1.12 -1.19 1.21 -1.48
G5 1.01 -1.12 1.02 -1.33

R3 BREERHBNS CRAL: MPa)

Table 3  Stress of concrete pipeline at different stages
(unit: MPa)
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CETE SN AV INI Y Y AV B SO N A V)|

/MPa /MPa /MPa /MPa
Gl 4.08 -4.59 7.22 -5.18
G2 4.52 -8.30 7.82 -9.60
G3 5.76 -11.9 8.90 -12.79
G4 13.5 -14.5 13.7 -14.8
G5 122 -10.1 12.6 -10.3

Ra MEERIBNS (AL MPa)
Table 4 Stress of steel pipeline at different stages

(unit: MPa)
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/MPa /MPa /MPa /MPa
Gl 46.2 -12.3 81.8 -14.7
QG2 56.5 -12.7 91.6 -15.2
G3 68.7 -14.7 107 -16.8
G4 64.1 -25.6 111 -28.3
G5 68.5 -24.1 97 -27.4
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