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A Preliminary Study of Applicability of Auxetic Mesh for Construction Industry

Won-Woo Kim', Jang-Hwa Lee’, Jae-Heum Moon**

Abstract: This study has been investigated the applicability of auxetic mesh for the reinforcement of structural members. Typical materials including
concrete behaves with positive poisson’s ratio when external force is applied. In this study, it has been theoretically verified that metallic auxetic mesh
restrains as such mechanical behaviors of concrete resulting in the stiffness increase. Also, regarding the applicability to construction field, a type of
auxetic mesh has been suggested and the mechanical characteristics were numerically analyzed.
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Fig. 2 Auxetic behavior(Grima and Evans, 2000)
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Table 1 Variables for composites simulations

Elastic Poisson’s ~ Diameter Outer layer
Materials Modulus ratio (mm) thickness
(GPa) (mm)
Concrete 30 0.16 100 -
-0.1.-0.2
30,60,90, ’
Outer layer 120,150,180 -0.?(,)-50.4, - 5,10
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Fig. 5 Stiffness increase ratio of composites by outer layer(layer
thickness: 5 mm)
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Fig. 6 Stiffness increase ratio of composites by outer layer(layer
thickness: 10 mm)
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Fig. 7 Stiffness increase ratio of composites by auxetic effect(layer
thickness: 5 mm)
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Fig. 8 Stiffness increase ratio of composites by auxetic effect(layer
thickness: 10 mm)
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Fig. 10 Basic model of double arrow unit cell
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Table 2 Elastic modulus of double arrow unit cell( 6=15°)

Elastic modulus(GPa) Normalized E

Error(%)
Analytical FEA  Analytical FEA
20 34.6 26.6 1.33 1.02 229
25 24.4 233 0.94 0.89 4.8
30 22.6 23.1 0.87 0.89 2.1
35 223 23.1 0.86 0.89 -3.7
40 22.4 22.7 0.86 0.87 -1.5
45 22.4 21.5 0.86 0.83 4.0
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