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A Study on the Collapse Pattern of Road Tunnel under Construction
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Recently, accelerating population and advanced economy result in extending old freeways and constructing new
freeways. To make a good freeway shape, tunnel constructions are also rapidly increasing. Therefore, a possibility
of a collapse during a tunnel excavation is getting higher in a proportionate manner. Especially, tunnel excavation
has increased in poor geological condition in order to maintain good alignment of road and the collapse of tunnel
has often happened without reinforcement method. This research paper will analyze forms and causes of the col-
lapses for different geological conditions and applied reinforcement solutions by investigating typical collapse sites
during highway tunnel constructions.
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Fig. 1. The analysis of tunnel collapse pattern in Korea.
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Fig. 2. The analysis of tunnel collapse pattern in ab-
road(Ministry of science and technology, 2000)
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Fig. 5. The scale model to be subside up the earth’s surface.
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Fig. 7. The present situation of collapse accident of “A”
tunnel and reinforcement sketch.

Fig. 8. “A” tunnel collapse shape.

Fig. 9. “B” tunnel in the shallow depth section.
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Fig. 10. Photograph of surface on the collapse tunnel.
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Fig. 13. The deformation of steel support.
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Fig. 14. Shale near “D” tunnel portal.
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Fig. 15. The location of face collapse “E” tunnel.
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Fig. 16. Construction design of Umbrella reinforcement
method to collapse section.

CEC L

Heh b 2R AR 3 R ApEa 2 Be)
oo 2R A8t Shasl WAL Fig 17,
18, 1991419} #H& &3A 30~50cm FEZ TAFCS
w shopsio) <)% Feregel WSt

“G” HU#E

B Ha8ET7he $31571 10.0m A=7] BiE
o X FaPrt Agt st F3UFol 30.0m7A X
3l @57} HAE o
Ak, g

Zu}2h (slickenside)o] 2 E o]
b, Fig. 20, 21, 2200149} 7bo] 7375 Ajme|

Fig. 17. The excessive deformation in the redline.

-

©i gow ga gER)

-

Gom g w AET

croszm aes)

Fig. 18. The cross section of reinforcement to excessive
deformation of side wall.

Fig. 19. Reinforcement work to excessive deformation of
side wall.
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Fig. 20. The inclination 10° of slickenside in the collapse
section.

Fig. 21. Reinforcement inner tunnel.
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Fig. 22. The cross section of reinforcement in the collapse
section.
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Fig. 24. Typical key block collapse.
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