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In transmission lines the environmental disturbances causes vibration of the lines (cables) as well as the 
structure which have destructive effect on the line and its components. To overcome this harmful effect, 
it seems necessary to reduce the transmission line vibration level. One of the most frequent methods for 
reducing the transverse vibration of cables is using dynamical dampers such as Stockbridge damper. 
Complication of calculating the bending stiffness as well as the energy absorption mechanism of these 
dampers makes it more difficult to be modeled. In this study the dynamical characteristics of 
Stockbridge damper considering the damping effect are studied. For system identification of 
Stockbridge damper, it is modeled as a 4DOF system and its various unknown parameters are obtained 
using model updating method and experimental modal analysis (EMA) which is optimized by Artificial 
Intelligence (AI) method. Then the effects of varying these parameters on its energy absorption are 
discussed. Finally, to validate the analytical results, some experimental tests were carried out on the 
energy absorption of Stockbridge damper. The analytical results are in good agreement with the 
experiments. 

Keywords:
Stockbridge Damper 
Vibration of Power Transmission Line 
Messenger Cable 
Experimental Modal Analysis (EMA) 
Model Updating 

  

-1   

 .
   

 

 .
 .

 .

1 

1 Stockbridge Damper 

www.SID.ir

www.sid.ir


Arc
hive

 of
 S

ID

    

     

13951610  413  

) 1  .

1930 
 

 .2  

.   
0.5 10 
 .    

]12[ .1927 
]3[ .1932 

 .
]4[ .1961 

 ]5[ .1974 

]6[ .
1978 

R 
 ]7[ .1981 

-  . 
) 

 (]8[ .1982 

]9[ .
 .2001  

 ]10[ .2003 

 ]11[ .
2015 

 
  ]12[.  

 
 . 

 
   .

 

1 Insulator 
2 Aeolian 

R  

   

-2   
R 

 .1

 .  .

  )(1 ty 
  

) 1 (
 

 
  

(1) =  

  
 .

)2 (  ]13[:   

(2) + + = +  

   
)3( ]14[:

 
  

 
 
 

(3) 

=  
 

=
2

4
3

 

)4(:
 

  

(4) =
3

 

  )5( 
]1516[:

 
  

(5) =  

       .    

  

Fig. 1 2DOF model of a half part of Stockbridge damper type R 
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Fig. 2 Test set up of Stockbridge damper 

2    

www.SID.ir

www.sid.ir


Arc
hive

 of
 S

ID

    

     

  

416  13951610  

  
Fig. 3 Arrangement of transducers 
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Fig. 4 CAD model of the tip mass 
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Fig. 5 Bending test to estimate the  of messenger cable 
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1   
Table 1 Experimental results of Stockbridge damper 

 
(Hz) 

  
(m/s2) 

 
(mm/s) 

 
 

(W) 

 
  

(W) 
8 3.519 69.9 1.35 0.97 
10 4.398 69.2 2.25 2.02 
12 5.278 70.4 1.85 2.00 
14 6.158 70.0 0.42 0.53 
16 7.037 70.0 1.23 1.76 
18 7.917 70.1 1.69 2.72 
20 8.796 69.5 1.57 2.83 
22 9.676 69.9 1.37 2.70 
24 10.556 69.0 1.10 2.36 
26 11.435 70.5 1.08 2.51 
28 12.315 70.0 0.91 2.28 
32 14.074 69.2 1.82 5.22 
34 14.954 70.0 2.04 6.22 
36 15.834 69.8 1.94 6.26 
38 16.713 69.4 1.92 6.53 
40 17.593 70.7 2.38 8.55 
42 18.473 69.4 2.56 9.64 
44 19.352 70.2 3.09 12.18 
46 20.232 69.5 3.13 12.94 
48 21.112 69.6 3.04 13.09 
50 21.991 69.2 2.79 12.50 
52 22.871 69.8 2.51 11.72 
54 23.750 69.8 2.32 11.26 
56 24.630 69.7 2.13 10.71 
58 25.510 70.5 1.86 9.72 
60 26.389 69.6 1.82 9.82 
62 27.269 69.7 1.77 9.82 
64 28.149 69.8 1.74 9.97 
66 29.028 70.4 1.44 8.53 
68 29.908 69.6 1.34 8.21 
70 30.788 69.9 1.26 7.94 
72 31.667 69.3 1.10 7.11 
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Fig.  6 Analytical and experimental results of velocity normalized 
dissipated power for the Stockbridge damper 
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Fig.  7 Analytical and experimental results of displacement normalized 
dissipated power for the Stockbridge damper 
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Table 2 Optimized unknown parameters of damper for velocity 
normalized dissipated power using Genetic Algorithm 

µS 0.374 

µL 0.354 

lS (m) 0.037 

lL (m) 0.036 

JS (kgm2) 0.0017 

JL (kgm2) 0.0034 

(EI)S (Nm2) 8.912 

(EI)L (Nm2) 9.480 

 14.82 % 

3 
 

Table 3 Optimized unknown parameters of damper for displacement 
normalized dissipated power using Genetic Algorithm 

µS 0.377 

µL 0.349 

lS (m) 0.036 

lL (m) 0.036 

JS (kgm2) 0.0018 

JL (kgm2) 0.0036 

(EI)S (Nm2) 8.827 

(EI)L (Nm2) 9.560 

 15.11 % 

 

Fig.  8 Analytical results of dissipated power for five various 
Stockbridge dampers 
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Fig.  9 Analytical results of dissipated power for the Stockbridge 
damper for various values of  ratio 
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Table 4 Varying percent by dissipated power for varying percent by  

  

-29.3 %  -20 % 

+31.9 %  +20 %  

+64.6 %  +40 %  

+96.1 %  +60 %  
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Fig. 10 Analytical results of dissipated power for the Stockbridge 
damper for various values of  ratio 
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Table 5 Varying percent by dissipated power for varying percent by  

     
+134.0 %  -20 % 
-47.7 %  +20 %  
-69.1 %  +40 %  
-80.3 %  +60 %  
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Fig. 11 Analytical results of dissipated power for the Stockbridge 
damper for various values of  ratio 
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6  
Table 6 Varying percent by dissipated power for varying percent by  

   
-7.11 %  -20 % 
+6.4 %  +20 %  

+12.2 %  +40 %  
+17.4 %  +60 %  

 
Fig. 12 Analytical results of dissipated power for the Stockbridge 
damper for various values of  ratio 
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7 , 
Table 7 Varying percent by dissipated power for varying percent by 

,  

  , ,

+54.37 % -20 % 

-26.8 %  +20 %  
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20 % 54.4 %  .
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