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1. INTRODUCTION

Invert concrete about 10 years after construction

?*‘"c':_;lfacksf;en’tfhﬁe entire surface

NIPPON IKOE/J
2/16/2020



1. INTRODUCTION

Just collected A few days later
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. SETTING SWELLING MODEL

Model concept
Set “elastic module” according to “strain”

Elastic module

Vv

Strain
No tunnel support Tunnel support Tunnel support

with scratch
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2. SETTING SWELLING MODEL
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3. PARAMETRIC ANALYSIS
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3. PARAMETRIC ANALYSIS

£ [FE EHkN/m?] (+: E#E, —:BI3E)

N
o

[ [
—H27-EP1 R

—H27-EP2 L — EP4
—H27-EP3 ]

—H27-EP4 _—

—H27-EP5
H27-EP6

-
0o
I

=
(o)}
I

-
H
I

[uny
N

vd

funy
o

S

~

/ ?
“ | —~———

"

q__ V="

I T AL A
/'//

NN o N e o)} (o]
\

H1H 3H1B 48B1H 5A1H 6H1H 7H1H 8A1H 9H1H 10A1H11H1H1281H 1H1H

Earth pressure gauge

- ——H27-822
& [mm]

5 0 5 10 15
. H29.1.31B% 55

1.5m EBFEE]

RE[m]

8

9

10

O A < #E _
- N
1 N A EB . BRAR)

2 RNz

3
L e fli AR
A P
v

Underground

displacement gauge

2/16/2020

NIPPON KOE7
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ratio and the elastic module
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4. APPLICATION TO REPAIR DESIGN

Immediately after drilling | After loosening

Simulation model
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4. APPLICATION TO REPAIR DESIGN

Before reconstruction
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4. APPLICATION TO REPAIR DESIGN
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5. Conclusion

®\\Ve developed a numerical simulation model, which
considered the interaction between the swelling pressure of
the rock and the tunnel structure using the rock deformation
due to swelling characteristic of the rock.

®By applying the model to the actual tunnel and examining the
characteristics of the model, this model was consistent with
the general mechanism that the swelling pressure.

®In addition, we examined the reconstruction design of the
mountain tunnel under service. As a result, we decided on the
repair design that included the distribution of section force
obtained by analysis.
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