%44 K5 5B TTIRBFRARFFROEAAFIR) 2025 4 10 A
Vol.44 No.5 Journal of Liaoning Technical University ( Natural Science ) Oct. 2025
ST R A S TE IR B Sl v R A e A A5 0 0 B R RICR [0, 3L T TR HOR I R (H AR B R,
2025,44(5):578-589.DO1:10.11956/j.issn.1008-0562.20220042

ZHANG Yu,WANG Luoyuan,AN Shao,et al. Damage response and disaster reduction effect of articulated lining in shallow buried

tunnels subject to bedrock normal fault displacement[J].Journal of Liaoning Technical University(Natural Science),2025,44(5):578-
589.DOI:10.11956/j.issn.1008-0562.20220042

IJ_I "_. _~\\\ VRN /__)_A‘ A I:'/_A
e I W =5 sl R B g 1B B R 4 405 e 1y 5
Vi e
S ES
ko F, OBRAR, & R, MESS, RO’
(1. db Rt s R EARSAGHE TR, db A 102627
2 M FEMEGERE , AL AT 10007153, dbat Tolk K2 B TRE2ABe , dbat 100124)
H OE: R R T IREE W E R S i e n i, T EAARE, @SS IEWEE )
TR BRI B AL 25 AR EE L I AL (CDP) AT R B ik 1 25 7 45 45 e o7 B4 . BB REHL
BRANR KRR, TR T sk g m 7 B . e, R . SRR LR B K B X ik ok
BOR BRI, W S5 R R . BRIy Z M bk T L AR T FE B I BRI 2 48 s X e B 05 s W24 B
7B 5 RS A IR TR R e A, 5 BoR B o S A R RO S s RS L N AR R
DB /INTT B W T g — AR TR KRR . WS 45TE R v B B R R B R LS RIS .
KR WS, WRERRRIE,; Beheidil; ZetEbesk; ORI Wiim R
RE SRS U45 XHERPRERRD: A XEHS:1008-0562(2025)05-0578-12

Damage response and disaster reduction effect of articulated lining in shallow

buried tunnels subject to bedrock normal fault displacement
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(1. School of Civil and Transportation Engineering, Beijing University of Civil Engineering
and Architecture, Beijing 102627, China ; 2. Naval Research Academy, Beijing 100071, China ;
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Abstract: Based on existing experiment, a numerical model of shallow buried tunnels under the influence of
bedrock normal fault displacement is established to address the threat to structural operation safety caused by
underlying bedrock fault displacement in soil shallow buried tunnels. Combined with the Concrete Damage
Plasticity (CDP) model, the damage response law, energy dissipation mechanism, and disaster reduction effect of
articulated segmented tunnel structure were investigated. The influence of longitudinal position, connection type,
connection length, elastic modulus of articulated design flexible joints and segmented lining length on disaster
reduction effect was explored. The results demonstrate that the flexible joints in articulated design can
significantly reduce lining damage through deformation energy dissipation; the best disaster reduction effect is
achieved when the fault displacement position coincides with the flexible joint, while the effect is weaker when it
coincides with the midpoint of the lining segment; increasing the joint length, reducing the elastic modulus, or
shortening the segmented lining length can further enhance the disaster reduction effect. The research conclusion
can provide theoretical basis for anti-fault articulated designs in shallow-buried tunnel.
Keywords: normal fault; shallow tunnel; articulated design; flexible joint; disaster reduction effect; damage
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Tab.1 physical and mechanical parameters of
numerical model
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Fig.4 vertical displacement of soil and longitudinal strain of tunnel arch crown
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Tab.2 damage plasticity parameters of concrete
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Fig.5 longitudinal bending moment and vertical displacement of arch crown
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integral and articulated segmented tunnel structure
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comparison of damage cloud maps between integral and articulated segmented tunnel structure
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