
 

Measurement of tension and vibration in a cable-stayed pedestrian bridge with naked galvanizing PWS  
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The method of calculating the cable tension from measured natural frequency was 

established and it became one of detailed inspection items in Honshu-Shikoku 

Bridge. However, there are few reports about measurement of existing cable by 

this method. Therefore, in this report, we measured tenshion of naked galvanizing 

and corroding PWS by vibration method in exsiting cable-stayed pedestrian 

bridge. Moreover, we measured vertical vibration in the entire bridge and 

evalueted vibrational usability regarding pedestrian bridge. As a result, there is 

not extreme decrease in each cable tension and first natural frequency in the 

entire bridge came out the frequency band that users revolt in passing bridge. 

   Key Words: cable tension, vibration method, PWS, vibration-mode detection 

PWS

2011 6
1)

PWS

46

-1

-1

-1

59.0m 

27.00m+31.05m=58.50m 

4.2m 

 2

46 3

40

― 122 ―



 

-1

-2

-3

A1R -1

-1  

-1  

-2  

-3  

F  M  
M  

A1L 

A1R 

A2L

A2R

 

― 123 ―



 

3 ( Ch )
Ch1 Ch2 2

Ch3
 

1/2
4

-2  

2
A1

A2 2
200Hz  

1) 2)

T

EI

2

T EI

PWS

T

(1)

(2a),(2b)

2
2 4 2

4 24 4n

EI T
f n n

AL AL
(1) 

4 22
2

4 24 4n

EI T
f n n

AL AL
(2a)

2
tan AEI

T
(2b)

2

(1)

(2b)

(2a) (n- / )

2 T EI

(2b) (2a) T EI

T EI

(a)  

(b)  

-2  

― 124 ―



 

PWS-91

-2

-2

PWS-91 

91 

mm

mm2 1,790 

mm 17,800

kN 2810 

kg/m 14.0 

40.96

(8192 ) FFT

( -3) 3 1 2

1

2

1

1 FFT

-3

FFT

-4

-3

(Hz) 

1 2 3

A1L 1 3.662  7.349  11.133  

2 3.662  7.324  11.108  

1.000  1.003  1.002  

A1R 
(

)

1 3.076  6.152  9.229  

2 3.076  6.152  9.399  

1.000  1.000  0.982  

A2L 1 3.247  6.543  9.741  
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1.000  1.008  0.995  

A2R 1 3.711  7.446  11.108  

2 3.711  7.446  11.133  

1.000  1.000  0.998  
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