RIGRFZFTHMFIHRE £33% F£615 EMRISETH

115

RIREGER b 2 RV OBRER G &

e A BT

R— Z DREEE

I
IR

W BT B
INITE:E TN

Deformation Analysis and Database Development

for Road Tunnel Maintenance

by

Yujing JIANG*, Yosihiko TANABASHI*, Yoko TAKESHITA™**
Mituhiro FUJII** and Kiyohito OYAMADA™***

The exfoliation accident of concrete in tunnels has occurred in recent years, and it argues

about the state of maintenance management. Although it is necessary to understand the perform-

ance of tunnel that is contributed by the designers, the rational maintenance management has not

been clarified due to the indefinite factors in the design stage. In this study, a database for the

management of road tunnels in Nagasaki is developed by using GIS which is linked with the

deformation prediction system. Based on the numerical simulations considered the time-dependent

deterioration of strength of the lining and the surrounding rocks, the rational maintenance time

and reinforcement method have also been proposed.
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Fig.1 Increase of maintenance management / updating

expense (price in the 1990 fiscal year)®.
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Fig.2 Creation flow chart of road tunnel maintenance management database.
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Fig.7 The outline of object tunnels.
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Fig.8 Back lining cavernous generating rate.
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Table 1 Mechanical properties used for analysis.

[Rock mass]
Burgere creep Kelvin elastic shear
visco-plasticity coefficient] MPa] 247.2
model
Viscoelastic Elastic shear coefficient 1731
(Maxwel _model) . [MPa] '
Mohr Coulomb cohesion[MPa] 1e20
model A.ng.le og internal 30.0
friction[ ]
Bulk modulus[M P a] 1488.1
Density [10 *kg/m’] 2.2e-3
Overburden pressure [MPa] 4.3164
[Lining]
Shotcrete Young’s modulus[MPa] 4119.0
Steel support Young’s modulus[MPa] 2.3¢5
Inner lining Young’s modulus[MPa] 25000.0
[Rainforced method]
Inner lining method | Young’s modulus[MPa] 1.9¢5
Carbon fiber method | Young’s modulus[Mpa] 2400.0
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Table 2 Total maintenance cost and displacement.
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Fig.15  Comparison of convergence displacement by
changing the reinforcement method.
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