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Out-of-Plane Mechanical Properties of
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Abstract: Based on the three-dimensional homogenization theory, the Characteristic 3D elementary pattern
in the masonry was established. The homogenized masonry wall was considered as a vertical plate with four
supports. The plate theory was used to research the out-of-plane mechanical properties of masonry panels.
Homogenization models with theory of thin plates and theory of medium and heavy plates were given and
the calculation formula of deflection of homogenization masonry wall were deduced as well. The mid span
deflections of 120 mm, 180 mm, 240 mm and 370 mm masonry walls with both fixed and variable ratio of
height to width were analyzed. The applicability of two kinds of plate theories on homogenization masonry
walls of different sizes was obtained. This methodology was practical and the masonry theory was
improved.
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2490  0.0797  0.055 2 14,38 2490  0.0905  0.053 4 69. 48
8490  4.7204  3.3216 42. 11 8490  5.3820  3.2598 65.1
6 490 1.611 9 1.133 6 42.19 6 490 1. 837 8 1.111 7 65. 31
240 240
4490  0.3693  0.2593 42.42 4490  0.4210  0.2538 65. 88
2 490 0.034 9 0.024 4 43.27 2 490 0.039 8 0.0237 67.93
8 490 1.327 2 0.940 0 41.19 8 490 1.517 7 0.927 4 63.65
6490  0.4532  0.320 6 1. 36 6490 0.5183  0.3158 64.12
370 370
4 490 0.103 8 0.073 2 41. 80 4490 0.118 7 0.071 8 65. 32
2490  0.0098  0.006 8 14.12 2490  0.0112  0.006 6 69. 70
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