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Fig.1 Floor plan of Ohkumo Memorial house
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Fig.2 North and south elevations of Ohkumo Memorial house
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(a) East lateral elevation (b) West lateral elevation
Fig.3 East and west lateral elevations of Ohkumo Memorial house

(a) CH1 (Second floor)

i
(b) CH2 (Second floor)

(¢c) CH3 (First floor) (d) CH4 (First floor)
Photo. 4 Accelerometer installation (Ridge direction)
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(b) CH2 (Second floor)

(c) CH3 (First floor)
Photo. 5 Accelerometer installation (Span direction)
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Table 1 First natural frequency (unit: Hz)

CH1 CH2
Ridge direction 2.42 2.66
Span direction 2.13 2.73
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(b) First floor
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Fig.5 Oscillator and accelerometer installation in Ohkumo Memorial house
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Spectrum Ratio

Photo. 7 Oscillation experimental full view (Oscillation direction : Span direction)
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Fig.6 Transfer function of ridge direction Fig. 7 Transfer function of span direction
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Table 2 Natural frequency of ridge direction
(Oscillation case, unit: Hz)

Table 6 Damping coefficients for ridge and span
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CH1 2.57% -
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First Second
CH1 2.19 2.66
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Table 3 Natural frequency of ridge direction

(Microtremor case, unit: Hz)

First Second
CH1 2.66 5.55
CH2 2.42 5.31

Table 4 Natural frequency of span direction

(Oscillation case, unit: Hz)
First Second

CH1 2.34 2.66
CH2 2.34 2. 81

Table 5 Natural frequency of span direction

(Microtremor case, unit: Hz)

First Second
CH1 2.73 5.63
CH2 2.73 5.63
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Table 7 Diagnosis of Ohkumo Memorial house
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(RRR) | 1B 298. 48 149. 74 0. 50 [EIET B AT

Table 8 Diagnosis of Ohkumo Memorial house (Seismic retrofit)
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Fig.8 Array observation result

Table 9 Optimal ground layer stratum

Layer Thickness Density Vp Vs
¥ (m) (g/cm®) (m/s) (m/s)
1 5.8 1.692 1501 190
2 1.7 1.758 1606 285
3 - 1.999 2178 800
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EVALUATION OF SEISMIC PERFORMANCE OF TWO-STORY WOODEN HOUSE
-Microtremor and Oscillation vibration of Ohkumo Memorial house,
Oe town in Fukuchiyama city-

Tomiya TAKATANI, Ryohei NISHIMURA, Hayato NISHIKAWA and Takashi SHIMIZU

ABSTRACT : In order to evaluate seismic performance of an old Japanese-style two-story wooden house,

Ohkumo Memorial house (Former Hirano house), Oe town in Fukuchiyama ciity, against a strong earthquake
motion with the Japan Meteorological Agency “6 upper” or “7” seismic level, a microtremor observation and an
oscillation vibration for this structure were conducted. In this paper, a seismic diagnosis of this Japanese-style
two-story wooden house was carried out, and also the predominant frequencies and damping coefficients for both
long span and short span directions were evaluated from a microtremor observation and an oscillation vibration

experiment. In addition, the predominant frequencies for both long span and short span directions were done from

the microtremor observation. A validity of microtremor observation to seismic performance evaluation of an old

Japanese-style wooden structure was discussed based on the oscillation vibration experiment results. In addition,

surface ground layer stratum was evaluated by a microtremor array observation, and seismic performance

evaluation of Ohkumo Meromrial house against a strong earthquake was investigated from both a natural frequency

of Ohkumo Memorial house and an amplifying characteristic of surface ground layer stratum.
Key Words : Microtremor, Oscillation vibration, Predominant frequency, Upper structural index,
Transfer function, Seismic diagnosis, Array observation







