Abstract

Recently, many deformations in tunnel
such as crack and leakage were occurred.
Specially, the defects of tunnel lining have
been a serious problem in safety and sta-
bility, many repair works for maintenance
in tunnel have been carried out. Therefore,
it 1s necessary to estimate the structural
cracking for countermeasure in deformed
tunnel and to investigate on the charac-
teristics of lining system and the sound-
ness of tunnel.

In this study, model tests for tunnel lining
were carried out using test apparatus and
centrifuge, In the direct loading test, the pro-
totype was Kyungbu high-speed railway tun-
nel and the scale is 1/10, and lining models
were made of concrete. Test conditions in-
cluded load conditions such as direction,
shape and type, lining conditions such as sin-
gle and double lining, thickness, and rein-
forcement. In centrifuge model test, the pro-
totype was Seoul subway tunnel and the
scale is 1/100, and lining models were made

of aluminum and hydrostone. Test conditions
included tunnel defects such as thickness
shortage, behind cavity and longitudinal
cracks, reinforcement methods such as
epoxy, grouting and carbon sheet.

From these model tests, the characteris-
tics of deformation and failure for tunnel
lining were estimated, and the structural
behaviors of deformed lining and the ef-
fects of repair and reinforcement for tunnel
lining were researched.

Keyword @ Tunnel Lining, Model Test,
Centrifuge, Tunnel Soundness, Repair and
Reinforcement
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Fig.1 Schematic view of cracks in tunnel lining
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Fig.3 Comparison of model tests for tunnel lining
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Fig.4 Modeling under artificial gravity field
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Table 1. Test conditions of direct loading test
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Fig. b Plan view of apparatus for model test
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Fig.6 The view of direct loading test for tunnel lining
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Fig.7 Convergence data of model SI-2
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Table 2. Strength characteristics of lining with
loading shape
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Table 3. Strength characteristics of lining with thickness
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Table 4. Test conditions of centrifuge model test

Reinforcement RO R1 R2 R3
No Rein- Epoxy Carbon Partial
forcement | Injection Sheet Grouting

C ) (m) (-\)}

Lining Condition
Standard
N HDO
Do Y am
Cavity D1
behind lining s
D1 | o
: s ADI1-2
Thickness shortage
at crown Vi HD2
D2 p HD2-R2 | HD2-R3
'4/-\) AD2

No invert

D3 HD3
m AD3
Sidewall flaw
D4 ﬂ/\‘ AD4
N~/
Longitudian! crack
ps|* o HD5 | HDS-R1 | HDSR2
i
Remark H : Hydrostone Lining A : Aluminum Lining
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