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Genetic Algorithm Aided Modeling
for Structures’ Vibration Response Prediction

Hirosuke HORII†, Mitsunori MIKI††, Takayuki KOIZUMI††, and Nobutaka TSUJIUCHI††

† Graduate School of Engineering, Doshisha University
†† Faculty of Engineering, Doshisha University

In this research, a genetic algorithm (GA) aided modeling for structures’ vibration response
prediction by the statistical energy analysis (SEA) is proposed. 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 ob-
tained more precise prediction result than the current SEA prediction model constructed by
theoretical formulas. Furthermore, the loads of experiments for construting the prediction
model are reduced than those of current experimental approach.
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1: System of Test Structure.
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(b) Simple Structure with the Rubber board 

Fig.4.37 Comparison of Coupling Loss Factor
between Theoretical Value and
Estimate Value by GA

´
2: Value of Coupling Loss Factor at Test Struc-

ture with Rubber Board.
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(a) Element 1 (Ele.3 Excitation)
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(b) Element 2 (Ele.3 Excitation)

Fig.4.32 Comparison of AL between
Experimental Value,Theoretical Value
and GA Calculation
in Simple Structure
with the Rubber board

´
3: Vibration Response of Element 1 at Ham-

mering Element 3 with Rubber Board.
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Fig.4.35(b) Average Differences of AL
between Experimental Value
and GA Calculation
in Simple Structure
with the Rubber board

´
4: Average Difference of Vibration Response

between SEA Model by GA and Experimental

Value with Rubber Board.
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Fig.4.35(a) Average Differences of AL
between Experimental Value
and Theoretical Value 
in Simple Structure
with the Rubber board

´
5: Average Difference of Vibration Response

between SEA Model by Theoretical Value and

Experimental Value with Rubber Board.

24
23

25

26

Structural Element
Acoustical Element

Fig.5.2 Modeling of the Building´
6: System of Real Structure.
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(a) Concrete Wall
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Fig.5.13 Comparison of AL between
Experimental Value,Theoretical Value
and GA Calculation in Real Structure

´
7: Vibration Response of Concrete Wall.
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Fig.5.13 Comparison of AL between
Experimental Value,Theoretical Value
and GA Calculation in Real Structure

´
8: Vibration Response of Steel Partition Wall.
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Fig.5.14(b) Average Differences of AL
between Experimental Value
and GA Calculation
in Real Structure

´
9: Average Difference of Vibration Response

between SEA Model by GA and Experimental

Value at Real Structure.
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Fig.5.14(a) Average Differences of AL
between Experimental Value
and Theoretical Value 
in Real Structure

´
10: Average Difference of Vibration Response

between SEA Model by Theoretical Value and

Experimental Value at Real Structure.
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