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A Study on Structural Vibration Property Estimated from Microtremor

— Structural Identification by Optimization Method —
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This study proposes the identification method based on the dynamic characteristics
of the structure, which is measured by the microtremor observational instrument. There
are three advantages on this method: We will be able to make a structural model,
1) reducing cost and time to put the data picked up from a plan into the analytical model, 2)
without drawings and specifications, and 3) considering the aging of the structure and the
defects in construction. The observed structure is 58 building at Ichigaya campus of Hosei

University. This paper develops a new process on structural identification.
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Fig.1 Hypocenter of microtremor
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Fig.2 Identification method
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[M].[c], [K]: Mass, Damping, Stiffness matrices
{xj} Displacement vector in time(layer j)
{xo} Acceleration vector in time(ground)
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Fig. 3 Identification process by GA
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i = ﬁj (a)i)_hj(a)i) (13)
;= 2e; =3[y (o) (@) (14)
(i=12,m)

h, (e ): Amplification ratio(observation)

Ej (e, ) :Amplification ratio(analysis)

[1 ; :Discriminant
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{H(@)} =N -{H (o)} (15)

{H (@)} : noise included function

{H (w)}: function without noise

N : noise’s coefficient (—30% ~ +30%)
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m, =2x10 (kg)
m, = 2x10(kg)
k, = 343(kN/cm)
k, = 255(kN/cm)

Fig.4 Model 2 mass points

Table 1 Analytical data

Number of generation 1000
Number of individual 10
Number of bit 16
Matrix size 2
Each mass(kg) 2% 104
Damping factor 0.05
Number of frequency 200
Step size of frequency 0.1
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Fig.5 Comparison of spectra (1000th generation X;/Xg)
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Fig.8 Comparison of spectra (1000th generation X/Xo)
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Fig.6 Comparison of spectra (1000th generation X,/Xg)
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Fig.9 Comparison of spectra (1000th generation X,/Xo)
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Table 2 Rigidity of each story
ki ka
Analytical model(kN/cm) 343.0 255.0
Identification value(kN/cm) 344.8 249.9
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Table 3 Rigidity of each story
ki ka
Analytical model(kN/cm) 343.0 255.0
Identification value(kN/cm) 331.3 261.1
coefficient 0.96 1.02
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Fig.11 The effect of spectral smoothing (parzen window)
5.4 BT fE AR TR SR

AT CIIZE - AWET L OMIZ 3 HEE 1
WET VAR L. figtran, BEmogy T —2 1%
Fig.12 |Z/R T80 THDH. BEEMT LY XLIH
W5 FERT Table 4 ICFE#T 5.

m, = 4.3x10°[kg]
m, = 6.3x10°[kg]
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m,, =317 x10°[kg - m’]
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Fig.12 Model 3 mass point
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Table 4 Analytical data 20 —— Observation First generation Last generation
Number of generation 1000 s | "
Number of individual 10 a— rl /\
Number of bit 16 -y : N IR 2N
Matrix size 3 fé“’ [ l | / -~ / \
Each mass(kg) 4.3X105 ol LORY LN G NN e
. ‘] VAN N N7 =
6.3X10 A ‘-v
6.0 X105 ol W
Damping factor 0.05 ¢ : 4 G, S & 1 3
Number of frequency 200 Fig.16 Comparison of spectra(1000th generation Y,/Y)
Step size of frequency 0.1
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Table 5 Comparison of Identification

Fig.13 Comparison of spectra(1000th generation X;/Xo) and theoretical result

. = Ohservation = First generation Last generation kl k2 k3
18 A Theoretical X | 4913.0 | 4006.0 | 1055.0
: JAVA result(kN/cm) Y | 4814.0 | 3107.0 | 879.0
—\ Identification X | 2499.8 | 9999.5 | 3508.3
g0 N N value(kN/cm) Y | 76145 | 2659.6 | 2446.3
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Fig.14 Comparison of spectra(1000th generation X,/Xo) N, AR L ES b, SHERE,
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Fig.15 Comparison of spectra(1000th generation Y/Y))
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