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Study on Refinement of Numerical Analysis Model Considering Anisotropic of Wooden Grid Wall
-Consideration of Restoring Force Characteristics and Denting Characteristics of Half-lap Joint-
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Abstract:Wooden Grid Wall assembled wood in grid shape resist external force by making a dent in grid intersections and
show high deformability and toughness. Also, since performance can be freely determined by changing the number of
grids, it can be expected as an earthquake resistant element. Here, in order to widely use the grid wall, it is necessary to
make an appropriate modeling taking into account the restoring force characteristics due to denting in Half-lap Joint.

However, in past modeling using huge experimental data, it lacks versatility. In this paper, the authors will consider a

three dimensional elastic analysis model of the grid wall which can be evaluated only by material characteristics.
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Unit : (mm)

Vertical and Horizontal Material: Cedar(90mm Square,Ungraded,Core Hold)
Fiber Direction: a(a: Tangential,b: Radial,c: Fiber) B(a: Radial,b: Tangential,c: Fiber)
Case: Anisotropic Elastoplastic Material A(Vertical a,Horizontal o)
B(Vertical o,Horizontal 8)
C(Vertical B,Horizontal B)
Isotropic Elastoplastic Material D(Complete Elastoplastic)

Notched Part(Contact Analysis): Coefficient of Friction 0.45

Boundary Condition: Vertical Material Leg and Horizontal Material End Roller Support

Loading Condition: Forced Displacement at the Top of the Vertical Material
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Fig.3 Outline of Numerical Analysis
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Table 1.Energy Absorption
Performance

Experiment ‘ Analysis A
Maximum L.
Deformation Angle When it is 1/10(rad)
o K (kN - m/rad) 12.91 22.08
AW: History Energy h 011 011
Equivalent Viscosity Damping Constant h_ bl
. AW(KN/m) 0.09 0.15
_ L AW
4 W W(kN/m) 0.07 0.11
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Area W of AOAB = w

Fig.8 Equivalent Linearization Method
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Fig.9 Denting Amount-Deformation Angle Relations
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