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Seismic Performance of Fiber Concrete Lining at Soft and

Hard Surrounding Rock Junction of Tunnel in Highly Seismic Area
MA Jianfei' GUO Yanjun’ CUI Guangyao'
(1. North China University of Technology, Beijing 100144, China;
2. Sichuan Electric Power Design & Consulting Co. , Lid. , Chengdu 610041, China)
Abstract; In order to improve the seismic performance of tunnels at soft and hard surrounding rock junctions in western
dangerous mountainous areas, based on a railway tunnel at the soft and hard surrounding rock junction, the seismic
response rules of fiber concrete lining at the soft and hard surrounding rock junction of the tunnel are researched by using
the finite difference software. The results show that: (1) Under the condition of the same fiber volume content, the
seismic effect in lateral displacement and vertical displacement of steel fiber reinforced concrete lining at the soft and
hard surrounding rock junction of the tunnel is 2.50% ~5.00% and 0.32% ~ 0.55% respectively, the side wall
convergence seismic effect is 1. 74% ~6.57% , and the minimum safety factor seismic effect is 5. 84% ~41.30%. (2)

The seismic effect in lateral displacement and vertical displacement of steel-basalt hybrid fiber concrete lining at the soft

5 %5 H #7:2020-01-03

TEF BT R ) (1997-) , 53 Bl L

ESWBE : MK A RPL 2 00 H (51408008 ) ;5 b 5T T 75 4F R RN A 15 7771 90 H ( CIT&TCD201704013 ) 5 b 50 17 Ja 8 K S A BLFAll 55 2% 390
(110052971921/061)

SICAE T R & SRHE AL, RO R AR DX T Al 1 5 2 4 B AT AR A PR REWE AT [ ] = BRI R 2020, 11(5) 46 - 50.
MA Jianfei, GUO Yanjun,CUI Guangyao. Seismic Performance of Fiber Concrete Lining at Soft and Hard Surrounding Rock Junction of Tunnel in
Highly Seismic Area[ J]. High Speed Railway Technology, 2020, 11(5) :46 - 50.



%5

PRI, A5« iR R DX T R [ 52 HE BEAT AR B H AT IR PR REBIE 5T

2020 4 10 J

and hard surrounding rock junction of the tunnel is 0.32% ~0.55% and 0. 14% ~0.94% respectively, the side wall

convergence seismic effect is 0. 44% ~70.04% , and the minimum safety factor seismic effect is 12. 68% ~45.81%.

(3) Under the condition of the same fiber volume content, the seismic effect of steel-basalt hybrid fiber concrete lining

at the soft and hard surrounding rock junction of the tunnel is better than that of steel fiber concrete lining. The research

results can provide a reference for the seismic fortification design of tunnels in high-intensity dangerous mountainous

areas.

Key words: tunnel construction; highly seismic area; soft and hard surrounding rock junction; fiber concrete; seismic

performance
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