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Analysis of Design Parameter of Structural Modification using Change
of Dynamic Characteristics

Jung Youn Lee, Jae-Eung Oh and Jung Woo Lee
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Abstract

This paper predicts the modified mass and stiffness of structure using the sensitivity coefficients with
the iterative method. The sensitivity coefficients are obtained by the change of the eigenvectors
according to structural modification. The method is applied to an examples of a 3 degree of freedom
system by modifying mass and stiffness. The predicted mass and stiffness are in good agreement with
these from the structural reanalysis using the modified mass and stiffness.
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Table 1 Comparison of natural frequencies before
and after modification

modification (rad/s) 0, =04 L
mode before w, | after o, 0, ) (A’
1 0.3025 0.3411 11.317
2 1.2384 1.3150 6.185
3 1.5410 1.6853 9.364

Table 2 Comparison of eigenvectors before and

after modification

modification
mode before after
1 [-0.2195|-0.4189|-0.4611{-0.2782|-0.4335|-0.4675
2 | 0.5610] 0.2615{-0.4899| 0.6987| 0.0368|-0.4564
3 | 0.79821-0.2990] 0.2175| 0.3856/-0.3795] 0.4897

Position of mass

—— before modification
-~~~ after modification

-0.5 0.0 0.5
Generalized mode ¢ j

Fig. 2 Comparison of eigenvectors before and after

modification

Table 3 Delta eigenvectors before and after modifi-
cation
mode [Ad ]
1 -0.0587 -0.0146 -0.0064
2 0.1377 -0.2247 0.0335
3 -0.4125 -0.0805 0.2721
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Fig. 3 Delta eigenvectors before and after modifi-
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Table 4 Sensitivity coefficient of 3 d.o.f system

aii
0.03707 0.22128 -0.05925
-0.03814 -0.13186 -0.56122
-0.03657 0.32601 -0.13866
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Predictive mass and stiffness according to
the number of iteration

Table 5 Predictive mass and stiffness

(a) Predictive mass

Element| . ma.s.s (kg) P ratio
No, |original| additive predictive | Am,/Am
m Am Am, (%)
1 1.0 0.40 0.4000 100.00
2 3.0 0 0 -
3 2.0 -0.50 -0.5000 100.00
(b) Predictive stiffness
stiffness(N/m) ratio
Elleqrgent original| additive | predictive Akp/Ak
’ k Ak Ak, (%)
1 1.0 0.50 0.5000 100.00
2 2.0 0.30 0.3000 100.00
3 1.0 0 0 100.00
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