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Abstract

Prediction of modified structural dynamics can be performed by 

using modal data of unmodified structural dynamics or known as 

Structural Dynamics Modification (SDM) techniques. The 

techniques are useful for designing of large structures with 

several sub-components which pre-analysis needed before 

assembly process. Usually, modal testing procedures used for 

SDM techniques are utilized a free support boundary condition 

such that the effect from damping of joint or connector not involve 

to the dynamics behavior of the structures. However, there are 

rigid body modes needed to identify from testing data. The rigid 

modes are influenced to the identified flexible modes such that 

the first few modes after SDM processes can be invisible from 

the response.

This research is illustrated about the important of the rigid body 

modes to the fixed-type modified structure dynamics including the 

parameter estimation of this mode. The finite element model of 

the cantilever beam is used for numerical studies is used for 

experimental investigation to SDM application. The beam with free 

support is tested for dynamic responses. Then the responses are 

used for identified of modal models for SDM. The results from 

FEM will be compared  with the results from SDM. 
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4.  (Rigid body modes)

4.1

 2  2 

 2 

 (Free support)  2

 (Modulus of Elasticity, E) = 200GPa 

 (Density , D) = 7,800 Kg/m^3 x x  = 

45 mm x 710 mm x 6 mm 
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 = 59.5 GPa 

 = 2693.1 Kg/m^3  x x  = 38.1 mm x500 mm x 

6.35 mm  1 ,2 
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 15 N/m 
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 1

mode Non-K Add K = 15 N/m 

1 (R) 0 1.527 

2 (R) 0 2.645 

3 (F) 127.264 127.301 

4 (F) 350.884 350.898 

5 (F) 688.335 688.342 

6 (F) 1139.538 1139.543 

(R)  Rigid body mode  ,  (F)  Flexible mode

 2 

( )  1 (R)

 Non-K Add K = 15 N/m 
m

1

1  2.00 1.751 1.752

2  -1.453 1.752 1.752

3  -0.903 1.752 1.752

4  -0.354 1.753 1.752

5  0.195 1.753 1.752

6  0.745 1.753 1.752

7 1.294 1.753 1.752

8  1.844 1.753 1.752
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 2 ( )

( )  1 (R)

 Non-K Add K = 15 N/m 
m

1

9  2.393 1.752 1.752

10  2.943 1.752 1.752

11 3.492 1.751 1.752

 3 

( )  2 (R)

Non-K Add K = 15 N/m 
)(

1
..gcp yy

I

1 -2.876 -3.035 -3.035

2 -2.618 -2.428 -2.428

3 -2.360 -1.821 -1.821

4 -2.102 -1.214 -1.214

5 -1.84 -0.607 -0.607

6 -1.586 0 0

7 -1.328 0.607 0.607

8 -1.070 1.214 1.214

9 -0.812 1.821 1.821

10 -0.554 2.428 2.428

11 -0.295 3.035 3.035
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 4

1 54.95 61.04 

2 225.85 250.25 

3 509.6 561.52 

4 906.5 1,000.97 

5 1443.5 1,559.45 

6 2084.35 2,261.35 
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