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SYNOPSIS : In this paper, the theoretical method of measuring the tunnel convergence and
underground displacement, the objective indices of assessing safety for tunnel construction, using
the fiber optic sensor is studied by developing the program to automatically measure them. The
model test of Con'c beam is conducted to evaluate reliability of the fiber optic sensor.
Furthermore, using the RS232 communication protocol as well as Visual C# and Visual C++, the
programming tools, the program was developed to detect automatically the measured value of the
fiber optic sensor, calculate the tunnel convergence and underground displacement, predict the
deformed shape of the tunnel, and evaluate loosening zone due to the tunnel excavation.

Key words : underground displacement, convergence, fiber optic sensor, tunnel measurement,
estimation of tunnel safety
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Fig 2. Detailed Diagram of Measurement Area Before and After Deformation

1362



(2)
3

1 .
Aol BAH AT celld) Hit FES =

S

sk
olal, + AlA<e] o] L cell e

[¢]

A%

of AlAel 9]
S

Kol
T

(y1—y>) L

AL, — AL,

2

9

7 el

Tm

1A S4de d
H(ex: beam®| wv}=EH)

H A

=

R

[¢}

9

t}

]

-5
Ll

1
[e]

k<)
pal

ke

o]al, ALLS
e

Eohe] A el

1

A%, FdFo

s}e]

il

L

R

}

Ly
a

o]

A4yt BE FEHQ Qe

¥} o] Fof
&
o714 AL13 AL,

3

Hola

o] Fofof
(curvature)¥} EWE(moment)e #A AL vty

3

2o o] o] Hojo}

<
o

x4

ol

|

N

&
"

(4)
(6)

ach

EHEd mkR] g

9

Zoltt.
2]
A=}

1

R

B

S

sto] XA

o MlEsaL WA B2z

E

IFAEE o

< A G

]

A
-

al

4

nel HEe vl
H

§l_

o v

o ¢
2]

]

3)
=
*

A

p

—_]»‘qq——’

S

o] e o
@elA EI

2o gk, EdE W

Al
2]

—~
o

i

F(vault)oll Al =t

173

o}

=

9} RO u=

o]/
%0
ol

=)

63

o

]

3

el %

=
T

H (extrados)°l

<

M (intrados) ¥} 2]
|4 o] A}g-o] 7}53trt

<

EEICE I

Ul

L
R

85 AlA

A

]

<0
70
gy

_—

AE, oo 5e &

1363

Fel Hol AAFH Y= THEEA H

°©

4

o

H O 2=
= T

]
A



A
AAe B HHo WMANgo R AAME AASES gttt Eldo] F&He A
5

e & 54 g 13 =
HEz e whet o] ghed e W97F x| Aol tl&she] AAe] doj= WA 7Mssh 7|&E A FvH
9 AR} FASEA R, A (Anchor)9F 22 FAjd BAAF AAE Fasla wjdsteza Al 4
olo] Fojol w HHA AstsE WAStES st}

SL(Left)

Fig 3. Cross Sectional View of the Underground Displacement Measuring
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