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Performance of Wood Siding Wall Filled in Frame

Masahiko TODA Akimitsu HIRAMA  Tsukasa SATO Yasunobu NODA

Racking tests of three type wood siding walls filled in frame (WSF) were conducted and the

performance as a shear wall was evaluated.

1) The initial stiffness of a WSF was lower than that of a nailed plywood wall, but the ductility was

greatly higher than that.

2) The initial stiffness of a vertically arranged WSF was higher than that of a horizontally arranged

WSF. But the shear wall multiplier of a vertically arranged was not higher. On the other hand, all

performances of the plywood wall filled in frame were higher than those of the WSF.

3) Applications of the formula for stiffness and yield load of WSF to the verticallyarranged WSF

and the plywood wall were successful for calculations of initial stiffness. But the calculation of

yield load was only effective when the yield mode was properly estimated.

Key words: shear wall, racking test, dowel , wood-based panel
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Fig. 1. Specifications of specimens.
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Fig. 2. Method of racking test.
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Table 1. Results of racking tests.
No. | P K |P,,| P

max

A

A0 | 50| 1310 1.62| 268 154 | 086
Al | 1408 3583 | 296 778 564 | 1.66
A2 | 1571 3140| 322 880 526 | 1.81
Bl | 10.10| 5141| 395 535 321 | 1.80
B2 | 17.75| 6007 524 972 798 | 2.94
C | 1765[ 9344 720 1059 879 | 4.04
898 | 1313.3| 6.99| 4.98| 3.82 | 2.14
E | 224 481| 051 134 087 | 029

No. 1 P kKN K
kN/rad — Ps 1/150rad kN P,
KN P, KN D, N

Legend No.: See Fig. 1 P,,,: Maximum Load K: Initial stiffness
P;/;50: Load at the deformation angle 1/150rad. P,: Yield load

P,: Ultimate load D, Structural characterization factor N: Shear wall
multiplier

Note) Underlined values used to calculate N
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Fig. 3. Curves of relation between load and

deformation angle.
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Fig. 4. Partial compressive area.
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Note) P: Loadl P,: Vertical load from PO H: Height of specimen[]

L: Width of specimen[] e,: Embedding area of beam or sill by edge of
siding woodl e.: Embedding area of column by edge of siding wood
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Table 2. Properties of member.
k,  2.13(kN/mm) E,  114KN/mm?)
P, 6.96(kN) E, 11.1(kN/mm?)
G 0.76(kN/mm2) Gpy  0.56(kN/mm?)
ky 1 AP, 1 G
=1/15E,,
E, E,,

GPW

Legend) k; Stiffness of the dowel A P, Yield load of the dowel G
Modulus of shearing elasticity of wood =1/15E,

E, Modulus of elasticity of wood parallel to the grain £E,, Modulus of
elasticity of veneer parallel to the grain  Gpy Modulus of shearing
elasticity of plywood
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Table 3. Shearing stiffness of components.

unit: 10°N/rad

No. | K, | Ky, || Kg | Ky | Ko | K¢ | Kb
Al 025 || 0.77

045 | 7.44 | 3.97
A2 031 || 1.73

18.4

Bl |0.08 | 038 | 0.74

1.80 | 46.2 | 1.59
B2 058 || 2.21
¢ 078 || (o) |12.6 | 1.09 | 44.7 | 3.84

1 2
Legend) K : Stiffness of frame; K,,: Stiffness of infill; K;: Stiffness of
dowel shearing; K: Stiffness of siding wood shearing; K,: Stiffness of
compressive brace zone; K: Stiffness of bearing of siding wood edge into
column; K: Stiffness of bearing of siding wood edge into beam or sill
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Fig. 5. Relationship between experimental value and
calculated value of initial stiffness.
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Fig. 6. Deformation angle and sharing ratio.
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Legend 6 ,: Ratio of deformation (6 ) by dowel shearing, 6 10 by
shearing of siding wood 8 ,:6 by compression of brace zone

6 .:0 by bearing of siding wood edge into column 6 ,:6 by bearing
of siding wood edge into beam or sill value in () : Sharing of
deformation
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Table 4. Experimental values and calculated values of
yield load.

No.
Experimental value Calculated value
Pyexp Pya Py
Al 7.78 9.1 13.0
A2 8.80 19.6 12.5
B1 5.35 8.0 43.1
B2 9.72 22.7 40.6
C 10.59 41.0
Py kKN P, kKN P,
kN
Legend P, Experimental value P,,: Dowel yield load
P,,: Compressive yield load
Note) Underlined values are yield loads
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