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Mechanism of adjacent shield tunnel segment cracking induced by

foundation pit excavation

ZHOU Huicong, HUANG Fu, NIE Bolang, LUO Yuelong

(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To study the mechanism of adjacent shield tunnel segment cracking induced by foundation
pit excavation and crack distribution characteristics, this paper establishes the finite element model of
the new foundation pit project around the existing subway shield tunnel with ABAQUS software. Based
on the extended finite element theory, the paper analyzes the influences of the distance between the
foundation pit and the tunnel, the excavation depth of the foundation pit, and the relative position
between the foundation pit and the tunnel on the crack distribution of the shield tunnel segment. The
results show that with the decrease of the distance between the foundation pit and the tunnel and the
increase of the excavation depth of the foundation pit, the length and number of cracks of the shield
tunnel segment are increasing, and the cracking area expands gradually. The shield tunnel segment
cracking induced by foundation pit construction is more serious when the foundation pit is located
above the shield tunnel, compared with that under other working conditions.
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Table 1 Parameters of each soil layer in the surrounding rock

o EE{EkN' FE I ng}ﬁ PR I/ —"
m™) kPa 10°) MPa

Fed A 19.0 12.00 15.00 120 0.35

Fit 19.5 3.00 25.00 150 0.35

Rtk + 19.5 20.00 10.00 73 0.30

WV 18.4 12.00 8.00 18 0.30

bist 19.3 5.70 34.10 200 0.25

F2 B MRS

Table 2 Enclosure material parameters

4712y WE/(KN-m™) | HHEBE/GPa | AR
Hh 24.2 27.6 0.2
H N LR 23.7 30.0 0.2
P SAEE 23.7 28.0 0.2
JEEHR 23.7 30.0 0.2
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Fig. 1 The overall three-dimensional finite element model
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Fig. 2 Relative position of foundation pit and tunnel
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Fig. 3 The distribution of segment cracks at different
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Fig. 4 Morphology of segment cracks at different distances
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Fig.5 The distribution of segment cracks at different depths

(a) FFAZIREH 15.0 m

b
r\“_ﬁ

(b) JHZEBREE 20.0 m
Blo TRRETEHRLENTVES
Fig. 6 Morphology of segment cracks at different depths
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Fig. 7 The crack distribution of the segment vault when the

foundation pit is close to the left side of the tunnel
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Fig. 8 The crack distribution of the segment vault when the

foundation pit crosses over the tunnel
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Fig. 9 The crack distribution of the segment vault when the
foundation pit is at the upper right of the tunnel
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different relative positions between foundation pit and tunnel
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