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Scheme of the construction grid model

Fig. 1
of four excavation methods
(a) the bench method; (b) the pilot drift method;
(c¢) the single side heading method; (d) the
double side heading method
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(a) vertical displacement; (b) horizontal displacement
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Fig. 3 Nephogram of total stress contour of the
surrounding rock after tunnel excavation
by pilot drift method

(a) total vertical stress; (b) total horizontal stress
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Numerical Simulation of Different Tunnel Excavation Methods under
the Influence of Underground Water

WU Kairong, WANG Guixuan, ZHAO Jie
(The R&D Center of the Civil Engineering Technology, Dalian University, Dalian 116622, Liaoning, China)

Abstract

Take a mountain tunnel project in Dalian as the engineering background, considering the influence of differ-
ent excavation methods on tunnel excavation under the influence of the groundwater based on the principle of flu-
id — solid coupling, we compared and analyzed the water inflow, displacement, stress and stability coefficient
of surrounding rock. The result show that the vault settlement induced by the drift method is minimum, howev-
er, the displacement of arched bottom uplift and lateral arch waist is maximum, and the calculated surrounding
rock stability coefficient by using the self strength reduction procedure is maximum. Thus, compared to other
three excavation form, excavating the large span tunnel under water rich conditions is more suitable by the drift
method. The obtained result could provide a certain basis for the design and construction of the similar projects.
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