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Tunnel Supporting Control Based on Anisotropic
Constitutive Model

DAI Chuan—quan' > WANG Lei' > WANG Wei-ming'
(1. College of Civil Engineering and Architecture Shandong University of Science and Technology Qingdao 266590 China;
2. Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and Mitigation Qingdao 266590 China)

Abstract: In order to describe the tunnel’s stress and deformation distribution by traditional mechanical
model the anisotropic elastic plastic model based on SMP was used and through forming the dll file by
programming with C + + the FLAC™ secondary development of anisotropic elastic-plastic model was
conducted. Results obtained from the simulation analysis indicate that the stress distribution of the tunnel
anchors is asymmetric under the anisotropic condition. When the anchors in the plastic zone are
lengthened the plastic zone of the surrounding rock decreases obviously and the stress distribution of the
anchors becomes uniform. Through field application in Sichuan Road connecting line project of Jiaozhou
Bay Tunnel the key zone supporting method based on the anisotropic constitutive relationship proves to
be available.
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YKI +862—YK2 +943 m
4 120 m x60

18 m

m x 120 m 42 m.

4
Fig.4 3D numerical model
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Fig.5 The arrangement of o, and plastic zone
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Table 3 Mechanical parameters of the first and second

4 1 1
( ) layer of rock stratum in the verification model
2 2) M-C 3 1)
E E G G
4 ( 2) SMP ] ’ M2 M3 M3 " >
/GPa /GPa /GPa /GPa
] ) 1 1.6 1.6 0.24 0.24 0.24 0.61 0.61
? 2 2.7 2.7 0.21 0.21 0.21 1.12 1.12
1 1 2
Table 1 Mechanical parameters of the first and 6
second layer of foil
E/GPa o e/(°) o, /kPa
0. 05 0.30 15 5.5
2 0.19 0.30 18 9.6
2 1 2
Table 2 Mechanical parameters of the first and
second layer of rock stratum
El E3 GIZ GZB
M2 M3; M3
/GPa /GPa /GPa /GPa
1 1.6 1.3 0.24 0.33 0.26 0.61 0.47 6
2 27 1.9 0.21 0.31 0.27 1.12 0.86 Fig.6  Arrangement of plastic zone
7 6
5
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:L=3.5m xcarea =380 cm’ emod =

200 GPa ytens =3 GPa gr_k =6.5 GPa gr_coh =36

kPa gr_per =314 mm gr_fric =24°.
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Fig.7 Arrangement of anchor force
8
Fig.8 Monitoring points arrangement
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