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Ground displacement measurement of a slope behind an important cultural asset 
 using optical fiber sensors 
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The purpose of this research is to investigate a relationship between ground displacement and seepage behavior on 
slopes. We have set up a filed monitoring system on the slope behind a structure, which is an important cultural asset in 
July 2004, and pore-water pressure, temperature and rainfall intensity are measured. Moreover, ground displacement is 
measured using optical fiber sensors. In this paper, monitoring results are explained. And, the influences of rainfall on 
ground displacement measurement are described. 

Key Words: Ground displacement, Optical fiver sensor, rainfall, pore-water pressure 

1) 2004 7
2006 7 26

B-OTDR 2006 5 26

－105－



1
1

2

4

120cm
M 2004 1
M

20 40 60 80 100cm 5 10 20
30cm 3

10
A D 40 80 100cm

3 0 20 40cm 3

2006 5 26

B-OTDR Brillouin Optical Time Domain 
Reflectometor

2)

3) 4)

 2 B M C
1 5m
5 M

2

 

D.L.=120.00 m

D.L.=130.00 m

D.L.=140.00 m
 

D.L.=120.00 m

D.L.=130.00 m

D.L.=140.00 m

 1 M

BOX

1

A 3 3

D 3 3
B 3 3

C 3 3

M 5 3
1

A
B

M

C

D

(1972 )

(1999 )

A 3 3

D 3 3
B 3 3

C 3 3

M 5 3
1A 3 3

D 3 3
B 3 3

C 3 3

M 5 3
1

A
B

M

C

D

(1972 )

(1999 )

－106－



2 3
0.1mm/m

3

30 80cm

2

1
10

PC
A

LAN

4 2006 6 M

6

6
-20kPa

3 B-OTDR

2 B-OTDR

B-OTDRB-OTDR

4 M 2006 6

－107－



0cm 10cm 30cm

5 2006 5 26 12 31
2 2006 5 26 15:00

5 2006 5 2006 12

－108－



5 7 8

7 26

8

5

M  

6 2006

12 31

7 2006 7

－109－



2006 -1 -2mm 0.5 1mm -1mm
2mm -2.5 -3mm 6

7 2006 7
1 %

16 21
0.002%/hour

16 21

2006 1 2mm 0.5 1mm 1mm
2mm 2.5 3mm

2006 7 16 21

1

Vol.1 pp.167-174 2007

2

pp.31-37 2006

3

pp.45-50 2006

4 3

pp.41-46 2006

－110－


