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M echanical performance of shared rock of neighbor hood tunnels

ZHANG Hui-jian, QIU Wen-ge, FENG Ji-meng
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Based on the Lagjie-Shaibulu shield tunnels of Shenzhen Metro Line 3, and considering the complicated and
three-dimensional stress state in the shared rock of neighborhood tunnels, the yield approach index (Y Al) function on the basis
of Mohr-Coulomb shear yield criterion and tensile yield criterion is introduced, and two methods, i.e. numerica andysis and
centrifugal model test, are employed to andyze the mechanical characteristics of shared rock of the two styles of neighborhood
tunnels, which are overlap tunnels and parallel tunnels. The resultsindicate that Y Al value of the middle part is larger than that
of the side parts both in the shared rock of the overlap tunnels and parald tunnds, namely the middie part is relatively far from
a failure state compared with the side parts. But the main reason is different. The former is mostly due to the reduction of the
‘radius’ of stress circle, and the latter is mainly due to the move-out of the ‘center’ of stress circle to improve the stress state of
the middle part of the shared rock relatively. For shalow buried tunnedl, the shared rock of overlap tunnels is in better stress
state than that of parallel tunnels under the same static conditions.
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Fig. 1 Yield condition based on Mohr-Coulomb criterion
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Fig. 2 Relationship between shear yield and tension yield
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Fig. 3 FEM model of up-down overlap tunnels
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Table 1 Construction steps of overlap tunnels
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Fig. 4 Deflection of principal stress direction due to tunnel
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Fig. 6 Contour of YAI after finishing tunnel below

B 7 R fE B E BRI a2k

Fig. 7 Contours of YAI after finishing two tunnels

AR S I AT FE AR € X, R FLAC k) Fish
S T RMEETT YA /MR o AR IR 205 1)
Je MR B A Ze Candl 6) nTLUE H, BERIE )
o KA. &R LIRW e G, H YA SEZ (ALK
7 oRIE TR I3 T e X, T P A AR R
AT . BRI, BB B AT R AL A R O
&, BE B RALAANE, SR R AL
A sy CRIATE T EEEA TS, AR,
NEMEA L, AR,

3 IKFEFITREERIK A N1 FHFHIE
3.1 +EijteA

N5 ENESBRIEEAT L, KA
R RIFEECN L6 m, JeA 0L ES THEHR,
b2y A L R LA B ) 2 S R o o T A AR,
Tt TP AT A R, AR S5 A I

FPREAT R . FARIE PR 3.
F3 KEHITRERISE
Table 3 Construction steps of parallel tunnels
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Fig. 8 Final direction of principal stress
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Fig. 9 Displacement vector of shared rock
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Fig. 12 Arrangement of measuring points
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Fig. 13 Stress circle for shared rock of overlap tunnels
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Fig. 14 Stress circle for shared rock of parallel tunnels
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