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Typical materials including concrete behaves with positive poisson’s ratio when external force is applied. However, it is also available
to manufacture a grating system which has negative poisson’s ratio(Auxetic). In this study, double arrow type 2-D auxetic mesh was
manufactured and mechanical behaviors were observed. Also, direct tensile tests of cementitious composites reinforced by auxetic
mesh were performed and the results were compared with composites reinforced by typical mesh. The results showed that auxetic
mesh more effectively restrained the deformation(shortening) of cementitious composites perpendicular to the load direction

comparing with typical mesh.
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Fig. 1. Deformation of conventional materials under tension
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Fig. 2. Auxetic behavior(Grima et al. 2006)

Fig. 3. 2-D types of auxetic mesh(Kim et al. 2017)
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Fig. 5. Manufacture of double arrow mesh(6,=60°)
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Fig. 6. Manufacture of test specimen for direct tensile test(auxetic
mesh only)
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Table 1. Mixture proportions of Mortar

Compressive e Unit weight(kg/m’)
strength Water | Cement | Gravel Sand
40MPa 48.5 281 580 - 1421

Fig. 7. Manufacture of test specimen for direct tensile test(auxetic
mesh+mortar & normal mesh+mortar)
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Fig. 8. Direct tensile test of auxetic mesh
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Fig. 9. Load-displacement of auxetic mesh

(a) Before tension

(b) After tension

Fig. 10. Auxetic behavior of double arrow mesh(6,=37.5°)
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Fig. 11. Direct tensile test of composites
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Fig. 12. Stress-strain relationships(load direction-Y)
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Fig. 13. Stress-strain relationships(perpendicular to load direction—X)
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