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Coupling Analysis of Induced and Ancient Landslides by the Excavation of
Tunnel Portal in Cracked Rock Mass
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(1. College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
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Abstract: Taking the construction of the Dalishu Expressway tunnel entrance as the engineering background, an
investigation has been made of the instability and reinforcement technology of the entrance working face slope with
ancient landslide factors taken into consideration. By using borehole inclination data (BCD) and Midas GTS reduced
strength finite element analysis model, the most dangerous sliding surface is speculated separately, with the results
showing that the positions of the two sliding surfaces are found to be similar. By using unbalanced thrust transfer
method, safety factor can be calculated based on BCD inference of the sliding surface. Based on the sliding surface of
BCD and the finite element method, the sliding surface is approximately assumed to be a logarithmic spiral, considering
terrain factors, with a multi-step slope upper limit analysis model established to study the impact of different
reinforcement measures on slope stability. The results indicate that there is a similarity berween the slope safety factors
calculated by the three methods.

Keywords: cracked rock mass; tunnel entrance; ancient landslide; strength reduction method; upper limit
analysis; unbalanced thrust transfer method
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Fig. 1 Overall view of the landslide in a certain highway tunnel
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Table 1 Parameters of soil layers and reinforcement materials

M E/kPa u  p(kN-m”) CkPa  ¢/(° )
WAL 480x10° 030 18.50 20.00  25.00
SAEE 7.90x 10° 0.20 22.00 66.00  28.00
PR RE  1.00x10° 025 23.00 117.00  24.70
WAt 330x10° 0.7 23.00 15.00  21.00
PUigbE  3.00x107  0.20 22.83
i 1.95x10° 0.8 78.50
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HEZEZE  2.80x 107 0.20 26.00

3.1 Yl e iR AR

BT BT IA LS 5 Midas GTS BRI 9E 1 3%
MR EYE, I BUAGR SlaTy, Frisd R O st
it REECLE AR, DIERY, BYIRR
7 RV R B AR e A Y X, S IX B ) 3
WRAEBTUINAE , VIS5 R 1 shiman i 5 frs.

SOLID STRAIN
E-PLASTIC, None

e

a) RYP

SOLID STRAIN
E-PLASTIC, None

_+4.404 92¢-002
30% 11,957 10e-002
" ;‘;j +1.660 666-002
8 306 +1:433 21e-002

8300 +1.249 83e-002
82 +1.001 49¢-002
T20 +9.437 96e-003
T g +8.005 89¢-003
4 10, +6.600 57e-003
S gng +5:198 92e-003
T s +3.740 77e-003

5% 12.100 14e-003

27:9%,.0.000 006—000

b) YIE
B s YINETEREEXSH
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Table 2 Segmentation parameters using

transfer coefficient method

e P55 O (£ 11111 4 ] G SRMUART T WA
/M M/ ) Ki/m Mm® /e ) K/m
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3 290.62 28 22.80 12 304.35 29 23.03
4 364.90 21 21.98 13 316.03 30 23.07
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Table 3 Tunnel entrance step parameters

E 2 1 2 3 4 5
d;,/m 5.90 6.30 5.15 6.20 0
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