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Genetic Algorithm Aided Modeling
for Structures’ Vibration Response Prediction

HirOSUKE HORII,# MITSUNORI MIKI,tt TAKAYUKI Ko1zumrtt
and NOBUTAKA TSUJIUCHI

In this paper, a genetic algorithm (GA) aided modeling for structures’ vibration response
prediction by the statistical energy analysis (SEA) is proposed. The SEA is a prediction
method of structurers’ vibration response. The GA is applied to identify the SEA param-
eters, which constitute the SEA prediction model. The proposed method was evaluated by
vibration response prediction of test structures and a real structure. As the result, the SEA
prediction model which consisted of parameters identified by the GA obtained more precise
prediction result than the current SEA prediction model constructed by theoretical formulas.
Furthermore, the loads of experiments for constructing the prediction model are reduced than
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those of current experimental approach.
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Fig.3 Value of coupling loss factor at test structure
(without rubber board).
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Fig.4 Vibration response of element 1 at hammering
element 3 (without rubber board).
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Fig.5 Average difference of vibration response between
SEA model by GA and experimental value (with-
out rubber board).
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Fig.6 Average difference of vibration response between
SEA model by theoretical value and experimental
value (without rubber board).
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Fig.7 Value of coupling loss factor at test structure (with
rubber board).
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Fig.8 Vibration response of element 1 at hammering
element 3 (with rubber board).
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Fig.9 Average difference of vibration response between
SEA model by GA and experimental value (with
rubber board).
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value (with rubber board).

Jan. 2005

13 @

11

@21

19

%)
BINIIEE

8\@)
@.,

O Structural Element
O Acoustical Element

011 0000oooo
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Fig. 13 Vibration response of steel partition wall.
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Element 2: Concrete wall Element 4 : Entrance side
Element 3: Steel partition Element 5 : Window side
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Fig.14 Average difference of vibration response between
SEA model by GA and experimental value at real
structure.

Element 2: Concrete wall Element 4: Entrance side
Element 3: Steel partition Element 5: Window side
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Fig. 15 Average difference of vibration response between
SEA model by theoretical value and experimental
value at real structure.
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