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I nfluence of under pass of new tunnel on stability of existing tunnel

WANG Chun-guo
(Tunnel Engineering Co., Ltd., China Railway 14th Bureau Group, Jinan 250000, China)

Abstract: To study effects of excavation methods on the stability of existing tunnel, a 3D numerical

model of tunnel excavation is established based on the finite element software FLAC 3D taking

Shenzhen Metro Line 9 as an example. The effects of excavation methods on the strain of the new and

existing tunnels. The simulated results are compared with the field monitoring data. The results show

that the strain of tunnel by different excavation methods obtained from simulation and field monitoring

holds a similar pattern. The impacting extent of excavation method on the tunnel stability (from large to

small) is full section method, step method, CD method and bilateral wall tunnel method.

Comprehensively considering the cost of construction and time, the optimal excavation method for the

project should be step method.
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Fig.1 Tunnel section (unit: m)
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Fig. 2 Numerical simulation model
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Fig. 3 Excavation section
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Tablel Parameters of numerical calculation

+2 B /m PR 8/ MPa B4 i/ MPa DA JBE B £111(°) Fi%K J1/kPa W /(kgem )
ZH+t 6.0 4.9 2.4 12.0 10.0 1679
ki 2.0 60.3 5.3 15.8 19.3 1843
BRIGURG 7 9.0 17.9 8.4 20.0 23.5 1857
A RAIE 9.0 44.6 24.8 203 27.6 1955
SR A 13.0 71.8 443 25.2 45.4 1980
o) 0.6 14 800.0 11 100.0 — — 2 600
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Fig.4 Surface settlement of new tunnel
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Fig.5 Settlement of existing tunnel
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Fig. 6 Settlement of existing new tunnel
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Fig. 7 Horizontal convergence of new tunnels
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