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A predicting model for ground movement induced by non-uniform convergence of

tunnel
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Abstract: Stochastic Medium Model (SMM) was widely used for predicting ground movement induced by tunneling in China.
A uniform convergence mode was assumed in this model for the transversal section of tunnel after excavation. According to the
observed convergence mode of tunnel, a non-uniform convergence mode was introduced to the SMM method to achieve a
better prediction of the ground deformation, and the integral limits for various shapes of cross section, such as the circular,
elliptical, rectangular and horse-shoe shaped tunnel were deduced. Based on some case studies, it was found that the uniform

convergence assumption cause considerable error for shallow tunnels, so it was important to consider a proper convergence

mode to take into account the influence of deformation condition and construction techniques of the tunnel.
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Fig. 3 Uniform and non-uniform convergence modes
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Table 1 Comparison of the model suggested in this paper with the

uniform convergence model —circular tunnel
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Table 2 Comparison of the model suggested in this paper with the

uniform convergence model —elliptical tunnel

v
ﬂ —_
T L A5 esK
X
2aRr
fi
& N
L
a
b
c
d
e 2y~ (B=AR) z, —(B=2AR)
f 2, +(B=AR) Ry
g —M—AmJ:Eiii;_M_Am$;ETFEE;
B-AR B—AR
h -g -g

TEe B Ok T T T BT 1 A s A A L TR B B K ) 2 A



350 H o+ OB % M 2007 4

R 3AMIRE S S SR E Z 3tk (FEFZETE REE)

Table 3 Rectangular tunnel
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Fig. 6 Influence of the convergence mode to the ground settlement
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