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IDENTIFICATION OF DYNAMIC PROPERTIES OF A BUILDING BY
THE EK-WGI METHOD ON MICROTREMOR RECORDS

A OB A kB BER**
By Masaru HOSHIYA and Etsuro SAITO

This paper studies an efficient method of identification of dynamic properties such as

natural frequencies ', modal damping coefficients 8 and participation factors P} at

the j-th mass, of a multiple degree of freedom linear system on the bases of using

microtremor records which are measured at the first floor and at the roof in a four-

storey reinfoced concrete building, The EK-WGI method which was previously proposed

by the present authors is used for the solution of a system identification problem_ As a

result, dynamic properties of the first mode and the second mode can be estimated from

this method, Then, it is found that this method is more useful tool for the identification

than the response function which is a common approach to estimate dynamic properties,
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Floor [3(1) m(l) pél) Y1
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4th 0.027 30.25 0.650 16.6
3rd 0.054 30.32 0.490 23.1
2nd 0.069 31.34 0.160 44.7
Note m(l) : rad/sec , Yy 5 per cent
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Floor 6(1) w(l) pi(l)
5th{roof) 0.028 30.64 0.542
4th 0.027 30.25 0.650
3rd 0.058 29.98 0.483
2nd 0.032 29.44 0.274
Floor 8(2) m(z) pi(z) Yy
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window w(l) 8(1) m(l) 8(1) ﬁ)(l) B(l)
N
0 29.34 | 0.005 | 28.02 | 0.005 | 30.28 | 0.004
1 29.28 | 0.020 [ 28.02 ] 0.013 | 30.66 | 0.011
2 29.72 [ 0.025 | 28.02 | 0.017 | 30.41 | 0.015
4 29.59  0.028 | 27.71 | 0.026 | 30.54 | 0.024
6 29.59 | 0.030 | 27.77 | 0.031 | 30.60 | 0.030
8 29.59 | 0.034 | 27.65| 0.039 | 30.47 | 0.036
10 | 29.66 | 0.036 | 27.77 | 0.045 [ 30.16 | 0.042
20 | 29.53 | 0.050 | 27.77 | 0.091 [ 30.03 | 0.052
30 | 29.59 | 0.060 | 27.77 | 0.089 | 30.03 | 0.058

w(l); rad/sec , N ; cycles
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frequency (sec™')
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T T T
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1 Hygth
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2.881
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trequency (sec™!)
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5.30 T T v
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frequency (sec!)

15 mSERAM (1HERE 2 B5)
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K7 RL-TJLTEHICS ZBEREEEREOTL (2K)

1,5 (0)] |1y, (0]
:i::z:g L) g | g2 ] @
N
0 85.58 0.002 85.45 0.002
1 85.77 0.002 85.45 0.004
2 85.77 0.004 85.58 0.005
4 85.58 0.005 85.39 0.008
6 35.58 0.007 85.39 0.010
8 85.64 0.009 85.39 0.011
10 85.64 0.010 85.26 0.012
20 85.70 0.014 85,39 0.017
30 85.77 0.020 85,51 0.019

m(‘); rad/sec , N ; cycles
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