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[Weight of floor 2's upper half + roof truss

Weight of story 2's lower half + story 1's upper half

Weight of story 1's lower half

Fig. 1 Weight of floor in the analytical model of wooden house”
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Table 1 Parameters for hysteretic characteristics of vertical shear wall®

p |l |l | | Do | D| D D] o

(kN) (m) (%)

Clay Wall 05 | 175 [ 20 | 00 [o0010] 005 |010] 05 | 2
Lath Mortal Wall 1.0 [ 350 [ 43 | 00 [0002] 001 [o005s] 02 ] 2
Structural Plywood | 3.0 [ 9.50 | 10.5 | 0.0 [o0.010] 006 | 012 | 03 | 2

h : viscous damping factor

Table 2 Parameters for hysteretic characteristics of elasto-plastic spring"

6)

Kse | Ko | Ks b, | b
(kN/m) (m)
Stub Tenon 900 -18.919 | -33.333 0.0015 0.02
Corner Bracing 5,128 651 -154 0.0027 0.015

Table 3 Parameters for hysteretic characteristics of bracing spring”

pl |l |l | Do | D | D | D]

(&N) (m) (%)
Timber Brace 0.500 | 2.500 | 2.800 | 0.000 | 0.001 | 0.015 | 0.050 | 0.250 | 2
ACM Brace (e-plate) [ 3.193 | 6.387 | 9.580 | 0.000 | 0.010 | 0.021 [ 0.031 [ 0.043 | 2
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Table 4 Earthquake ground motion records

Record Name Inuy Peak Ground ) Peak Ground Jf» (Hz) | Duration (s)
’ Acceleration (cm/s”) Velocity (cm/s)
KiK-net Higashi Naruse 6.4 2,449 76 3.06 50
JMA Kobe 6.4 818 91 1.43 15
JR Takatori 6.4 657 126 0.81 30
K-NET Kashiwazaki 6.3 638 113 045 15

Lo IMA seismic intens

ity

J» - peak frequency of root mean square value of Fourier spectrum
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(b) Seismic retrofit
Fig. 12 Collapsing process behavior of wooden house under KiK-net Higashi Naruse used as input earthquake

ground motion
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(b) Seismic retrofit

Fig. 14 Collapsing process behavior of wooden house under JMA Kobe used as input earthquake ground motion
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Fig. 15 Displacement response of wooden house before and after seismic retrofit under JMA Kobe used as input
earthquake ground motion
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(b) Seismic retrofit
Fig. 16 Collapsing process behavior of wooden house under JR Takatori used as input earthquake ground motion
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(b) Seismic retrofit

Fig. 18 Collapsing process behavior of wooden house under K-NET Kashiwazaki used as input earthquake ground

motion
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Fig. 19 Displacement response of wooden house before and after seismic retrofit under K-NET Kashiwazaki used
as input earthquake ground motion
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EVALUATION OF SEISMIC PERFORMANCE EFFECT OF
RETROFITTED WOODEN HOUSE BY COLLAPSING SIMULATION

Hayato NISHIKAWA and Tomiya TAKATANI

ABSTRACT : In this paper, both the seismic response and the collapsing process behavior of wooden
house were numerically evaluated by 3-D collapsing simulation analysis in order to investigate the effect
of seismic retrofit of wooden house using ACM bracing method during strong ground motion.
Parameters of timber elements such as beam and column were defined based on many past research and
experimental results. Vibration characteristics of wooden house were evaluated by both vibration
experiment and collapsing simulation. As a result, it was found that the predominant frequencies
obtained from a transfer function in the experiment using an oscillation system are almost the same as
the resonance frequencies evaluated by this collapsing simulation. Finally, collapsing simulations of
both retrofitted and no-retrofitted wooden houses were carried out under some earthquake motions with
JMA seismic intensity of 6 upper level used as an input motion. Consequently, seismic retrofitted house
does not suffer severe damage against any earthquake ground motions.

Key Words : Wooden house, Seismic retrofit, Collapsing simulation



