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Numerical Simulation Study on Highway Tunnels Incorporating the Influence of Fault Zones
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Abstract: To ensure construction safety when tunneling through fault fracture zones, this study established a two — dimensional
numerical model using PLAXIS based on a highway tunnel project in Jiangxi, China. The model analyzed the influence of the
fault fracture zone on tunnel lining displacement, with its rationality validated against field monitoring data. The study focused
on the impact of fault width (B), dip angle (8), and cover — depth ratio (H/D) on lining displacement and stress. Results
indicate; As fault width increases, the maximum crown settlement and maximum invert heave also increase, with their peak
values tending to occur near the fault center; slight settlement is observed in the invert outside the fault zone. Transverse
displacement distribution becomes significantly denser when tunnel boundaries align with fault boundaries. With increasing dip
angle, maximum crown settlement initially increases then decreases, peaking at a dip angle of 60° (not at the crown) ; at 90° dip

angle, lining deformation is uniform, exhibiting a " U - shaped" distribution. The cover — depth ratio also significantly influences
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lining deformation. The findings provide references for selecting fault parameters in tunnels crossing fault fracture zones.

Key words: highway tunnel; fault fracture zone; monitoring and measurement; numerical simulation
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Table 1 Rock parameters table

. g PRPERTRE IRAALL NERIEM BRI

v/(kN/m?) E/MPa v @/(°) ¢/(kPa)
B 2 B ey 20 110 0.30 28 35
e 22 300 0.28 36 150

2.2 By

TEHETO R HER 855 067 8 B N — D E
%50 mm, 71800 mm fyfL, HhifLo¢ G i
HHCE VL, HAE T FE D, B 0RA 200 mm x
200 mm x2 mm FYEEF IEAE PR DL S 4 A fa 0 B 45
FF—HEARZ30, 8 mm [fL, HrEAE I FL 0 TR
AL, VAT AR R T BE B AT I ik R 2 [ 7 L
H o] 51 8 A7 B O T A0 v s E R A AT R A R
TEH N PR RYRD I, 3 50 UG (8 TR S5 E S 1
Wil ZAe R THRERGRE R, &FK
BB S IfIC sk o W e A B AR 2 B o

A

B2 HiEHEHER

Fig.2 Monitoring section layout
2.3 xfrESiE

IR BT R Y A PR, R T MR M R A
b2 % 3 4R T ) SRR, R S A R IT o s Rk
I, S5 RE3 Fis, HHAE RS e bRl 2

FA—H, U T IROCER RS B R,
AT RASRE S i R G T ARAR DL o

35+

SR

—o— SillEs

0 1 1 1
feHE ZegEE HETH AU A
P G 2 M

3 BEENMESENGERUBITEE
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