431 % 5 4 1) 5 R 5 B A o 4 Vol. 31 No. 4
2020 4 8 H The Chinese Journal of Geological Hazard and Control Aug. 2020

DOI:10. 16031/j. cnki. issn. 1003-8035.2020. 04. 15

ERIEXBRERERSZERBREE
ERESE e S iy

EAM R K @2
(1. FZ T kFERIHEFR, LT 100144;2. LT BAXERAARASG LT 100011)

FEE 8 0 T b o Z R X 3 A [l 2 A8 B B R B AR M e, AR SC LAk B ok 1 O W 5 ot R A BR 5T 25 43
FLAC™ S6F [ 18 2T PRl o 58 422 B AN ) o7 0t 15 Vol A% J2 RO R R (E AT T 00T A R (D) U B M T HIE 50 X =
(i) £ A8 2% [ 157 3% Ul R AR S 25. 16% i1 6. 82% , 3 K /N F I I B2 ARl 60.46% (54, 65% , Fie K BY R ST 98 R SR
66.97% ,fx /N4 RN R AR R 45.90% ~ 58.T1% 5 (2) W 52 J2 M B T 90 3 T e =2 [ 8 185 gm] A7 7% okl 58 280 2R
0.79% F1 0. 62% xR /N F WL ITIEFRER Ty 68. 14% (12.71% , e K 3Y B F7 Wl 52 5502 Ry 35. 84% , e /N 4 3 B2 2K
Y4 29.51% ~51.66% . mﬁiﬁi‘zﬁ%Tﬁ*fii%%ﬁ%iﬁﬁ?&#%ﬁ%%%o

KRR R MR X R TR R LA AR B R 2

FESES: U45 X EkFRIZED : A XEHES: 1003-8035(2020)04-0113-08

Effectiveness of damping control technology of shock-absorbing
layer of soft and hard surrounding rock junctions of tunnels in
high-intensity earthquake zone

CUI Guangyao' , MA Jianfei' , XIAO Jian®
(1. School of Civil Engineering ,North China University of Technology ,Beijing 100144 | China;
2. MCC Communication Construction Group Co. ,Lid,Beijing 100011, China)

Abstract;In order to improve the damping performance of soft and hard surrounding rock junctions of tunnels
in high-intensity earthquake zones, a railway tunnel was studied as an example, the finite difference software
FLAC™is adopted to study the effect of shock-absorbing layer at different locations of soft and hard surrounding
rock junctions in thetunnel. The result shows that: while the shock-absorbing layer is placed between the
surrounding rock and the primary support, the shock absorption effect of horizontal and vertical displacement is
25.16% and 6.82% respectively, the shock absorption effect of maximum and small principal stress is
60.46% and 54.65% , the shock absorption effect of the maximum shear stress is 66.97% , the shock
absorption effect of the minimum safety factor is 45.90% to 58.71% ; while the shock-absorbing layer is
placed between the primary support and the secondary lining, the shock absorption effect of horizontal and
vertical displacement is 0. 79% and 0. 62% respectively, the shock absorption effect of maximum and small
principal stress is 68. 14% and 12. 71% , the shock absorption effect of the maximum shear stress is 35. 84% ,
the shock absorption effect of the minimum safety factor is 29.51% to 51.66% . The research results can

provide reference for anti-seismic design of similar engineering.
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Table 3 Horizontal and vertical displacement of

secondary lining

B 1 7 s ji s 7
T.%
RRME/mm R/ % mRE/mm BRBCR %
1 18. 84 - 17.73 -
2 14.10 25.16 16. 52 6. 82
3 18.69 0.79 17.62 0. 62

HI 2% 3 A, AT S5 A 0 A e KAE AR F T 1
(AN s 2 2 ) L T8 2 (U8 2 i Jin 1 ) SR A =2
] ) Ak 45 Kay A8 10 15 B8 S BN 4. 74 mm, 9 FR AR
H 25 16% % [m) L B8 fie KA /D 1. 21 mm, 9 55 R0 R
N 6.82% ; T4 3 (Yl J22 it I —F # = Fn A4t 22 ) )
A% fie KA /N 0. 15 mm, Jl B RHR R 0.79% , %
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Fig.5 Lateral displacement cloud diagram of

secondary lining
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Table 4 Principal stress of secondary lining structure

e R R S3/MPa e/ )/ MPa
T8
KA TR/ %o R RAH. R R %
1 14.72 - 22.26 -
2 5.82 60. 46 10. 05 54. 65
3 4.69 68. 14 19.43 12.71
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Fig.9 Cloud diagram of the maximum shear stress of the

secondary lining
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Table 5 Maximum shear stress of secondary lining structure
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Table 6 Minimum safety factor for monitoring section of

secondary lining structure
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S5 2.11  3.30 56. 40 3.20 51.66
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