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Fig. 1 Wooden frame of basic specimen (unit:mm) 
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Water
content [%]

Dynamic
Young's
modulus

[kN/mm2]

Young's
modulus

in bending
[kN/mm2]

Column 13.7 6.43 6.85
Girder 10.0 10.32 7.75
Head tie beam 9.2 10.64 9.12
Mid-wall tie beam 9.9 11.12 10.52
Waist tie beam 11.2 12.71 10.71

Table 1 Properties of column and beams
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Fig. 9 Total restoring force of basic specimen  
in X-direction under El Centro NS 
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Fig. 11 Moment-rotation relationship at the joint of 
column-head tie beam of basic specimen in 

X-direction under El Centro NS 

Fig. 12 Moment-rotation relationship at the joint of 
column-mid wall tie beam of basic specimen in 

X-direction under El Centro NS 

Fig. 13 Moment-rotation relationship at the joint of 
column-waist tie beam of basic specimen in 

X-direction under El Centro NS 

Fig. 14 Comparison between moment-rotation 
relationship at the joint of column-head tie beam 

under shaking table test and static lateral loading test 
(simple frame specimen) 
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Fig. 16 Moment-rotation relationship at the bottom of 
column of basic specimen under El Centro NS 

Fig. 15 Moment-rotation relationship at the top of 
column of basic specimen under El Centro NS 
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Fig. 21 Skeleton curves of bending moment 
calculated from the total restoring force and from 

summation of all bending moments of basic 
specimen under El Centro NS 
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Fig. 26 Average of moment-rotation relationship at 
all the joint of column-head tie beam of basic 
specimen in X-direction under El Centro NS 

Fig. 27 Average of moment-rotation relationship at 
all the joint of column-mid wall tie beam of basic 

specimen in X-direction under El Centro NS 
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Fig. 29 Hysteresis model of moment-rotation 
relationship at the joint of column-head tie beam 
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Fig. 33 Restoring force of bracket complex in 
X-direction under El Centro NS 

Fig. 32 Hysteresis model of moment-rotation 
relationship at the top and bottom of column 
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Fig. 36 Comparison between result of shaking table test and seismic response analysis using frame model 
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Fig. 37 Comparison between result of shaking table test and seismic response analysis using frame model 
under JMA Kobe NS 818cm/s2
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Frame Analysis Based on Modeling of Structural Characteristics 
in Traditional Wooden Frames like Temples 

Masaki MAENO*, Yoshiyuki SUZUKI and Shinya MATSUMOTO**

*Maeno Architectural Design Inc. (Former Graduate School of Engineering, Kyoto University) 
** Graduate School of Engineering, Hiroshima University 

Synopsis 
This paper deals with frame analysis based on modeling of structural characteristics from full-scale 

shaking table tests and static lateral loading tests in traditional wooden frames. From experiments, the 
equilibrium relationship between the total restoring force and the sum of the bending moment acting on the 
column is established. Modeling method by averaging of bending moment resistance at all the column-beam 
joints and restoring force due to column rocking by using bending moment resistance at the top and bottom 
of column is also determined. Results of frame analysis based on these models quite agree with the results 
of shaking table tests under large deformation. 

Keywords: Traditional wooden frame, Restoring force due to column rocking, Column-beam joint, 
Bending moment resistance, Seismic response analysis 
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