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A Study on Inverse Calculation of Impact Load and Structural Response Based on the m
easured Strain

Yoshikawa, Takao
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i _ In this study, the procedure of inverse calculation method, which can estimate the
peak load, time duration, impulse, and location of impact load from measured time history of strains, was
developed.

And, the method for estimating the time history of strains at the points other than measured points was de
veloped using the natural frequencies of the structure, the mode @mﬁlitude and phase angle of measured str
ain, and the natural modes for the initial planning structure, which were estimated from the measured stra
in history.
The developed inverse calculation technique of impact load was verified using the impact test results for
both clamped beam specimen and the stiffened panel specimen.



Ts

Ts

Tf

Tf

Fig.1

@
Fig.1 Table 1
Fig.2
X5 X9
X6
X6
6
5 9
Fig.3
6 Fig.3
6
6
6 X
X
6
d5x
s _ T (1)
'dir 'ﬂrﬁs
5 X
d5x d56 S
6 6
“ L - B

Fig.l Both end clamped beam and location of
measuring and evaluating points

Table 1 Model scantling and material property

Ttems

Length Limm) 1000

Breadth Bimm) 30

Thickness  tlmm) 3.2

Material Aluminum
Young's modulus E (MPa) T.0x10%

Poizson rate v 0.35

Density o (kgfm3) 2.7 %103
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Fig.2 Time history of strain at measuring points
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Fig.5 Relation between maximum strain £, and
r."IT:v under unit impulse.
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Table 2 Evaluated value of impact load for uniform

beam and beam with notch

Uniformn | With notch
model
beam beam
Evaluation[Ns] 0.092 0.143
impulse Measurement[Ns] 0.26 0.44
error -64% -67%
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Fig.8 Time history of measured and estimated strain
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