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Prediction of Structural Modified Design Parameter due to
the Change of Dynamic Characteristic

Jung Youn Lee

r Abstract |L

This study proposed the analysis of mass position detection and modified stiffness due to the change of the mass and
stiffness of structure by using the original and modified dynamic characteristics. The method is applied to examples of
a cantilever and 3 degree of freedom by modifying the mass. The predicted detection of mass positions and magnitudes
are in good agreement with these from the structural reanalysis using the modified mass.
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(a) cantilever

k1 = IN/m
ml! =1 kg

Ami=0.4kg
k2 = IN/m
aKk2=0.5N/m
me =3 kg
<k3 =2 N/m
'S k3=0.4N/mM
m3 = 2kg
dm3=-0.5kg

(b) 3 d.of system
Fig. 1 Model of cantilever and 3 d.o.f system

Table 1 Comparison of natural frequencies by
medifying structure in cantilever beam

modification Wi—o.;

mode ——a

before @,; | after ; wy (%)
1 3516 3.048 -13.295
2 22.046 22.036 -0.004
3 61.919 59.073 -4.596
4 122.319 118.855 -2.832
5 203.020 192.870 -4.999
6 337.274 327.345 -2.943
7 493.263 480.574 -2.527
8 715.338 659.279 -7.837
9 1016.189 982.529 -3.312
10 1494.874 1481.154 -0.917

Table 2 Comparison of natural frequencies by
modifying structure in 3 d.o.f system

e modification (rad/s) w,—w,
moce before @, |[after w; Do (%)
1 0.3025 0.3411 11.317
2 1.2384 1.3150 6.185
3 1.5410 1.6853 9.364
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Fig. 2 Comparison of mode shapes in cantilever and
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Fig. 3 Comparison of delta mode shapes in
cantilever and 3 d.o.f system

Table 3 Predictive mass and stiffness in cantilever
(a) Predictive mass

Element| . . ma = - ratio
No. original | additive | predictive | dm ,dm
m dm Adm, (%)
1 0.2 0 0 -
2 0.2 -0.040 0.0040 100.00
3 0.2 0 0 -
4 0.2 0.040 0.0040 100.00
5 0.2 0 0 -
(b) Predictive stiffness
Element stiffness _ ratio
No. |original| additive | predictive A4EIL|AET
EI | AEI 4EI, (%)
1 1.0 0 0 -
2 1.0 -0.488 -0.488 100.00
3 1.0 0 0 -
4 1.0 0 0 -
5 1.0 0 0 -

Table 4 Predictive mass in 3 d.o.f system
(a) Predictive mass

Bl mass(kg) ratio
i}rr(;ent original | additive | predictive | Jdm,/dm
m Adm dm, (%)
1 1.0 0.40 0.40 100.00
2 3.0 0 0 -
3 2.0 -0.50 -0.50 100.00
(b) Predictive stiffness
stiffness(N/m) ratio
El%n:nt original | additive | predictive | Ak, [ Ak
k dk 4k, (%)
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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