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39 | 0.19] 0.18| 0.20| 0.27 0.300 | 0.90 | 1.25
40 | 0.21] 019 0.21| 0.27 0.300 | 0.90 125
41 | 0.20] 0.19| 0.20| 0.19 0.193 | 0.99 | L7
42 | 0.20] 0.20| 0.23| 0.20 0.193 1.04 127
43 | 0.20] 0.20] 0.22 0.20 | {0-2% 0.193 | 0.48 | 1.04| {2461 157 | 9
0.17 0.18 | 0.38 |
4 | 020 019 | {30 0.0 {028 (0193 | 0.48 104 ()-8 127 | 1.20
46 | 0.20| 0.19| 0.21 0.23 10317 | 0.48| 0.73 1.25 | 1.20
48 0.26 0.24 | {065 0.317 | 0.48) 0.76| 1.06 1.9 1.20
0%
49 | 0.20] 0.20| 0.20| 0.26 10.317 | 0.48| 0.82 1.25 | 1.20
i .
5 | 0.19 0.21 5-20 0.317 | 0.48 3-42] 1.25| 1.20
51 | 0.20( 0.19| 0.20| 0.28| {023 0.317 | 0.48 | 0.88| {338 ] 125 1.20
53 | 0.24 0.21 ‘
71| 0.20| 0.20] 0.21 {821}51 0.48 | 0.96  {0-42
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0.140  0.17 0.034 0.048 0.15 41 | 1.4
0.768  0.22  0.260 0.500 0.16 3.0 | 1.7
0.154 :0.18 * 0.035 | 148 0.20 | 4.4 | 4.2
0.056 0.21 0.013 0.040 0.19 4.4 | 3.1
0.094 0.74 - 0.035 0.076 ' 0.20 2.7 | 2.2
0.059 , 0.18 | 0.011 0.040 | 0.19 | 54 | 3.6
0.124 ' 0.22 ' 0.025 0.094 | 0.20 50 | 3.8
0.051  0.19 0.011 0.047 1 0.19  0.0047 0.19 4.6 | 4.3 | 0.43
0.081 0.19 0.017 0.082 | 0.20  0.0070 ' 48 | 4.8 |0.41
0.089 | 0.10 0.085 - 0.017 | 0.20 1.0 | 0.2
0.043 1 0.19 0.008 ©0.035 ' 0.20 | 0.0039 0. 5.4 | 4.4 |0.49
0.035 0.20 0.010 0.038  0.20 | 0.0031 0.19 3.2 | 3.5 |0.28
0.099 0.19 0.028 . 0.078  0.20 ' 0.0078 0.17 3.5 | 2.8 |0.28
0.116  0.19 0,044 0.101 | 0.20 | 0.0094 | 0.18 | 2.6 | 2.3 |0.21
1.92 | 0.25 0.556 : 0.2540 | 0.23 | 3.5 0.46
0.220 0.79 0.194 . 0.0266 ' 0.20 1.2 0.14
0.905 | 0.356 ‘ 0. 0.39
0.070 ‘ ‘ 0.096 | 0.20 | 0.0070 | 0.
0.669 0.328 0.540 ' 0.23 1 0.0704 ' 0.23 | 2.0 | 1.7 |o0.21
0.048 0.013 0.047 | 0.21 | 3.7 .6
0.064 0.019 0.082 | 0.20 | 0.0070 ' 3.4 3 |o0.37
0.157 0.041 ‘ 0.104 | 0.21 | 0.046 3.8 | 2.5 |1.12
0.109 0.023 | 0.106 | 0.18 | 0.036 4.7 | 4.6 |1.57
0.098 0.014 0.049 | 0.22 7.0 | 3.4
1.51 0.394 1.05 |0.23|0.236 3.8 | 2.5 |0.60
0.140 0.030 | 0.11 |0.22 | 0.024 4.7 | 3.7 |0.70
0.088 0.013 | 0.071 | 0.21 | 0.025 6.8 | 5.5 |1.92
0.133 0.032 0.105 | 0.21 | 0.045 4.2 | 3.3 |1.40
0.279 0.071 0.189 ' 0.24 | 0.068 3.9 | 2.7 |0.9
0.045 0.132 | 0.24 | 0.055 2.9 |1.22
0.226 0.054 0.207 | 0.24 | 0.058 4.2 | 3.8 |1.07
0.153 0.021 0.114 0.21|0.042  0.21 7.2 | 5.3 |2.08
1.31 0.388 0.871 0.25 | 0.313 $0.25 3.4 | 2.2 |0.80
0.229 0.043 0.178 0.19|0.090  0.19 5.3 | 4.4 |2.09
204 0.019 0.171 0.21|0.044 0.21|4.2 | 3.5 |0.91
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38| 0.394 0.21 | 0.085 | 0.23 0.196 0.25| 0.091 | 0.25 | 4.6 | 2.3 | 1.07
39 | 0.159 £ 0.060 0.20 0.090 | 0.30 | 0.040 | 0.30 2.7 | 1.5 |0.66
4o§ 0.231 |0.21 ' 0.042 0.23 ' 0.153 | 0.28 | 0.085|0.28 | 5.5 | 3.6 |2.00
41 0.226 | 0.19 | 0.040 0.19  0.2250.19 | 0.082|0.19 (6.4 | 5.6 |2.05
42 0.257 |0.21 ' 0.054 0.22 . 0.337 | 0.18 | 0.077 | 0.18 5.3 | 6.2 | 1.41
43l 0.300 | 0.22 | 0.050 0.21 0.285]0.211 0.106 | 0.21]6.0 | 5.7 |2.06
44| 0.586 |0.76 | 0.261 0.76 0.105|0.19| 0.034|0.19|2.3 | 0.4 |0.13
451 0.099 0.23}0.030 0.26° 0.094|0.24: 0.022|0.24 3.3 | 3.1 {0.73
46 0.342 |0.24 7.0 0.25 0.750 ©0.32  0.064 | 0.24 | 0.049 0.105 0.009
47 0.080 |0.20 2.310.24 0.057 | 0.28 | 0.031|0.24 | 0.035 0.025 0.013
48 132.0 ' 0.21 2.43 |0.25! 0.9550.31 0.018] 0.007
49| 0.320 |0.22 3.410.17 0.063 0.22 0.086 | 0.23 | 0.095 0.018 0.025
50| 0.378 |0.23 8.1 0.20 0.047
51| 0.276 |0.23 4.9 0.23° 0.208 | 0.30 | 0.058 | 0.24 | 0.056 0.043 0.019
52| 0.332 |0.23 4.510.23 0.074
53| 1.82 |0.26 77.2 1 0.19 0.023
54| 0.085 |0.21 2.1]0.22 , 0.041
55| 0.149 |0.22 3.4 0.19 0.044
No. 1~21] 0.20 0.21 0.20 . 0.20 | 3.6 | 3.1 |0.33
T INo. 22~45 0.21 0.23 0.22 - 0.22 4.7 | 3.6 |1.26
No. .1~45 0.21 0.22 0.21 0.22 4.2 | 3.3
4y INo. 46~55) 0.23 0.21 0.27 0.25 | 0.052 0.042] 0,015
No. 1~55/ 0.21 0.22 | 0.22 0.22

fii#%: 1. No.46~55 okt ifz: mm/gal.
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13. Ascismic Properties of a Wooden House. Part 2.
(Observation of Earthquakes)

By Masazi SUZUKI,
Earthquake Research Institute.

The displacement and acceleration of earthquakes in the Kanto district and its vicinity
were observed on the ground simultaneously with the displacement of a ceiling, the strain
on a pillar of a wooden house and the vibration characteristics of a pendulum at the same
place. These experiments were held to compare the results with those of a previous paper
in which were described the vibration characteristics of the same house when vibrated by
means of artificial force. The results of the present experiment can be summarized as
follows:

1. Predominant Period:

The predominant period of the earthquake at the observation place was 0.19-0.23 sec.,
which is nearly equal to that of the micro-tremors observed at ordinary times at the same
place, and the relationship between the period and its frequency becomes conspicuous to a
certain degree as the amplitude of the earthquake increases. The house vibrates in the
predominant period near the natural frequency which occured in correspondence to the
different amplitude of vibration and the predominant period increases as the amplitude
increases.

The pendulum has similar vibration characteristics to those of the house, and the
predominant period can be observed near its natural period of frequency, but does not tend
to increase with an increase in the amplitude as was the case with the house.

2. Maximum Amplitude and its Period

The period of earthquake on the ground that caused the maximum amplitude to each
element mentioned above was 0.19-0.27 sec., which is in accord with the predominant period
of the earthjuake on the ground. The period that gives a maximum amplitude ratio, that
is, the ratio of each element of the house and of the pendulum to the earthquake on the
ground was observed to concur with the natural periods of the house and of the pendulum
respectively.

In conclusion, we express sincere thanks to Prof. G. Nishimura, Faculty of Engineering,
Dr. K. Kanai, Earthquake Research Institute of Tokyo University, Dr. T. Hisada and Mr.
K. Nakagawa, Architectural Research Institute of the Ministry of Construction for their
kind guidance and encouragement given us, and also to Mr. R. Shoji for his valuable as-
sistance during this work. Moreover, we wish to acknowledge the fact that part of these
experiments was carried out by grant from the scientific experiment and research fund of
the Education Ministry.



[M. Suzuki] [Bull. Earthq. Res. Inst., Vol. 36, Pl. 10]

Fig. 2. Records of free vibration of the test house and pendulum.
A: Ceiling. B: Strain. C: Pendulum (7, = 0.186 sec.).
D: Pendulum (7, = 0.30sec.).
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i: Fig. 4. The representative seismograms.

Earthquake No. 15) Original =« 1.4
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Fig. 5. The representative seismograms,
(Earthquake No. 17) Original % 1.4
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Fig. 6. The representative seismograms.
(Earthquake No. 19) Original 1.4




