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Experimental Study on Load-Bearing Wall Made Up of Hollow Cylindrical Members
- Effect of Connections Between Cylindrical Members and Framework on Performance of Bearing Walls-
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Abstract: The authors propose load-bearing walls made of an assembled members with hollow cylindrical compornents as

an earthquake-resistant element in a wooden house that is both aesthetically pleasing and suitable for the interior

environment. The design concept of these bearing walls is that the stiffness and bearing capacity can be adjusted by

changing the dimensions of the cylindrical members and that the cylindrical members can be easily replaced when

damaged. This study conducted full-scale experiments replacing screws with coach screws from the previous study™ to

analyze the effect of cylinder-to-frame connections on load-bearing wall performance.
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Figure 1 Outline of Test Models
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Figure 3 Overview of the Test Setup
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Figure 4 Relationship Between Shear Force and Deformation Angles
Table 1 Wall Magnification Calculated from Experimental Results
K(kN/rad) Py(kN) | 0.2P«/Ds(kN) | 2/3Pmax(kN) | Pi1so(kN) | yy(rad) | yv(rad) | yu(rad) | p Ds [Po(kN) | W
Model-A 348.4 ——1 8.50 4.53 13.55 2.53 0.0244 | 0.0519 | 0.0667 | 1.29 | 0.80 | 2.53 | 1.43 4
: @] —1x1.38 ]
Previous Model-A! 252.1 \—|J 5.00 2.70 8.29 1.80 0.0192 | 0.0436 | 0.0522 | 1.20 | 0.85 1.80 | 1.01
Model-B 842.0 <—|,—L - 5.40 19.33 5.56 -* 0.0245 | 0.0332 | 1.35 | 0.77 | 5.40 | 3.044
: 2] —[x2.46 :I
Previous Model-B 342.6 \—H 4.71 1.36 4.37 2.14 0.0137 | 0.0190 | 0.0197 | 1.04 | 0.97 1.36 | 0.76 -
Model-C 247.3 <—|,—|1 6.87 3.10 8.40 2.04 0.0278 | 0.0441 | 0.0667 | 1.51 | 0.70 | 2.04 | 1.15+4
g 2] _ 1.28 _:I
Previous Model-C 193.1 \—|J 5.07 1.96 4.50 1.38 0.0263 | 0.0321 | 0.0563 | 1.75 | 0.63 1.38 | 0.78
*The value could not be calculated because the envelope curve is convex downward
K :Initial stiffness Pmax  : Maximum strength Yy : Yield Deformation angle p  : Plastic deformation ratio
Py :Yield shear strength Pisorad : Strength at interlaminar Yv : Yield Deformation angle Ds : Structural property coefficient
Pu  : Ultimate shear strength deformation angle y=150 rad in the perfectly plastic model P.  : Short-term allowable shear strength
Yu : Ultimate Deformation angle W : Wall magnification
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