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This paper presents an useful technique for inverse analysis method to identify unknown
parameters corresponding to detect lateral stiffnesses of each stories of a 3-story frame
model. Especially, characteristics of inverse analyses based on filtering theory using

iterative calculation algorithm were studied numerically. Projection filter which is given
as a simple formula was adopted as an example of some filtering algorithm. Our present
study focused on the engineering quantities related sensitivity matrix, difference technique
and setting method of initial values were proposed to calculate stably the iterative
calculations. The effectiveness of proposed method are shown through some numerical

demonstration for the inverse analyses.
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Tablel Structural parameters of frame model
Column Section (mm) 6.0x6.0
Height of Story (mm) 300
Scale of Plate (mm) 300x300x9.0
Young’s Modulus (N/mm?) 2.05x10°
Mass of each story (kg) 6.05
Lateral Stiffhess (N/mm) 36.02
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Fig.2 Results of identification analysis based on GFD
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(c) Changes in the state of lateral stiffness
An example of case where damage grade of 25% was assumed on 1st & 3rd stories

Fig.3 Results on the engineering quantities calculated based on GFD under
43.0N/mm as initial value
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(c) Changes in the state of lateral stiffness
An example of case where damage grade of 25% was assumed on 1st & 3rd stories

Fig.5 Results on the engineering quantities calculated based on LFD under
43.0N/mm as initial value
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(c) Identification results on 1st story
An example of case where damage grade of 25% was assumed on Ist & 3rd stories

Fig.4 Results of identification analysis based on LFD
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(c) Identification results on 1st story
An example of case where damage grade of 25% was assumed on 1st & 2nd stories

Fig.6 Results of identification analysis based on LFD
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An example of case where damage grade of 50% was assumed on Ist & 3rd stories

Fig.7 Results of identification analysis based on LFD

@
3

X 3rd story Target value 1
2 45
2 _ XX
ET
=&
=
€15
3
0 , . . . : . .
0 9 18 27 36 45 54 63 72

Initial value (N/mm)

(a) Identification results on 3rd story

O 2nd story Target value 2

Lateral stiffness
(N/mm)
8

o 9 18 27 36 45 54 63 72
Initial value (N/mm)

(b) Identification results on 2nd story

. A& lststory Target value 2
g 4
G E 30
Tz a
5% 15
]
3

0

0 9 18 27 36 45 54 63 72

Tnitial value (N/mm)
(c) Identification results on 1st story
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Fig.8 Results of identification analysis based on LFD
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(c) Changes on the value for determinant of SM
An example of case where damage was assumed on 1st & 2nd stories

Fig.9 Results on the engineering quantities calculated based on LFD under
43.0N/mm as initial value
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Fig.10 Results on the engineering quantities calculated based on LDM in
the case of setting initial value for 3rd story was 43.0N/mm and
other stories were half value
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Fig.11 Results of identification analysis based on LFD to elaborate on
setting initial value
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