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Abstract. Soft rock is easy to soften, expand and expand after reaching the peak strength, leading
to large deformation of surrounding rock during construction. Therefore, it is of great signifi-
cance to explore the theoretical model for surrounding rock displacement of soft rock tunnel under
expansion-expansion effect for accurately predicting the deformation of surrounding rock of soft
rock tunnel. On the basis of considering the expansion effect, the humidity change function is in-
troduced, with the displacement analysis model of surrounding rock of soft rock tunnel consider-

ing expansion-expansion effect established based on Mohr-Coulomb strength criterion and non-
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associated flow rule. Taking Xiejiapo tunnel as an example, the relative errors between the meas-
ured values and the theoretical derivation values of vault displacement and side wall displacement
in different surrounding rock grades are analyzed, with the proposed analysis model for surround-
ing rock displacement of soft rock tunnel verified. The results show that under the conditions of
grade IV and grade V surrounding rock, the displacement of surrounding rock considering expan-
sion-expansion effect increases by 2. 8% and 8. 0% respectively compared with that only consider-
ing expansion effect, and the displacement of grade V surrounding rock increases more. At the
same time, for grade IV and grade V surrounding rock, the displacement value of surrounding
rock considering expansion-expansion effect is closer to the measured value in the field, and the
average relative error is less than 10%. This study is of certain guiding significance for the pre-
diction of surrounding rock displacement of soft rock tunnel.

Key words: soft rock tunnel; expansion and dilatancy effect; strain softening; viscoelastic plastic-

ity; theoretical analysis
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Tab. 2 Parameter table of Grade [V and V surrounding rock models
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e ¢ ] 7 % Wo/ %
LE9R MPa MPa MPa GPa GPa (MPa-+d GPa
5.0 4.0 0.72 400 1.10 0.115 40.0 0. 20 0.03 0. 34 2
\4 4.5 3.0 0.67 430 1. 10 0.115 40.0 0.10 0.04 0.32 3
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Tab. 4 Settlement of monitoring measurement section

of Grade V surrounding rock

VLR /cm
JE R A RN a = 6,02 m ARARK(12) 3V zE
e B YK17+ 538 7 18 FV 9% Bl o Bt ZK17 + 384 WPET 6 W 7 WTIE 8 WP O W 10
Wi I (%) BBl 5 AR T (. [ EE, % 089 25 B Ik s . ZE 4 29.81 32.11 33.19 33.50 30.48
a=6.02m fAAR D), HE AW wFE A S HETH 39.75 34.41 37.26 40.20 34.94
A . ez 31.64 30.34 33.49 30.44 32.49
3.3 £RXIEsH

AR SC LA K 3 R T R B, AR IV 9 R Bk
YK17 + 544, YK17 4 568, YK17 + 335, YK17 +
347 . YK17+ 350 A4~ W i s [F] B, 78 V 2% il oA B
PEHL ZK174360,ZK17 4124 ,ZK17 4330, ZK17 +
108.ZK17+333 FLAWT I . B A & IV L HL A i T
AW AR R G5 1~ 5 Wi S A2 28 V R BLA 1
AW AR 5l 6~ 10 Wi . %F B3R 10 A4S i
AT S W L 25 R 3k 3.3k 4 PR,

23 IV Gl A M Ve T R D0 R
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Tab.5 Comparison between theoretical calculation and measured results
Fl 5 45 2% K W) 7795 HETALF / cm AXF iR 22/ % NG/ em AEXF R 25/ V6
2 BN K 2 R 26.0 5.1~13.6 26.0 0.4~11.9
V2 & RPN 25.3 7.6~15.9 25.3 3.2~9.5
37 52 27.4~30.1 22.9~26.1
%5 B K 2 R 33.9 1.4~15.6 33.9 1.1~12.1
V& X IEY A MO 31.4 8.7~21.8 31.4 5.1~6.7
W 52 34.4~40.2 29.8~33.5
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