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A method for calculating the surrounding rock pressure of shield
tunnels in compound strata
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Abstract: The calculation of the surrounding rock pressure of shield tunnels in compound strata is still
controversial currently. Aiming at the problems of the calculation of the surrounding rock pressure in compound
strata by the classic modified routine method, load calculation models of shield tunnels for two cases of the
upper-soft and lower-hard mixed soil ground and the upper-soil and lower-rock mixed ground were proposed, and
a formula for calculating the active earth pressure in the lower part of the mixed soil ground was derived based on
the slip-line theory. Comparisons were conducted among the results of the proposed method, the modified routine
method and in-situ tests against the above two kinds of typical compound strata. The results show that the passive
reaction acting on the bottom of tunnels is exaggerated by the modified routine method, which leads to unrealistic
surrounding rock pressure, upward deformation and greatly different internal force compared with the measured
results at bottom. However, the calculation results of the surrounding rock pressure, tunnel deformation as well as
the distribution and the value of the internal force by the proposed method in this paper are in good agreement
with the in-situ test results. The proposed method can provide reference for the design and research of shield
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Table 1 Physico-mechanical parameters of two tested sections
MR R R o CE T A T . R
ANTHAJE 18.0 - - - - -
A e 16.9 11.42 7.60 2.00 0.67 3.5
Eﬁ{#&f jgm% kR 19.2 - 35.00 30.00 0.30 13.0
bR 19.2 - 34.00 25.00 0.30 11.0
Firkt = 18.8 23.47 12.56 5.00 0.50 13.0
b 19.4 0 30.00 1.49 0.33 14.0
e 19.4 0 32.00 1.49 0.35 18.0
i%gfngs [ 1 21.0 - 38.00 1.48 0.30 50.0
SRR 23.9 - 45.00 1.47 0.30 70.0
R AR 243 - 50.00 1.43 0.30 80.0
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Fig.12 Comparison of the surrounding rock pressure
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Fig.13 Comparison of the tunnel deformations
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Fig.16 Comparison of the internal force of tunnels in soft

soil-hard rock compound strara
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