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Experimental Evaluation of Compressive Characteristics of
Cementitious Composites Reinforced by Auxetic Mesh
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This study observed the effects of auxetic mesh reinforcement in concrete on the mechanical characteristics under compression.
Series of double arrow type 2-D auxetic mesh were manufactured and embedded into concrete specimens. Compression tests were
performed and results showed that the application of auxetic mesh as concrete reinforcement can restrain the deformation of
concrete resulting in the enhancement of stiffness of composites.
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Fig. 2. Auxetic behavior(Grima et al. 2006)

AN M= 2| ZOESH| HS(Auxetic), & ofE AEYeez 4

P L5

:. S77F LYot EttJuan CA, Elipe and
Andres D, Lantada, 2012; Kim et al, 2017).

-0l M= Fig, 30ilA 291 S2| ZOKSH| 7Hs 42 i

AR S 15FS ME, 232|120 oiEst sig S2H

= Eds HgHez FMoIRCH, of2{et ZU2FH

2 B0l ofEet 20t UA=XIE HESIRAT,

N THE
e

2, AR H AlRH H=

2.1 29| ZOotSH| AKXt H[Zf
Kim et al (2007)0] s+l MAGTHO| M= Fig, 301M 22 2

o| ZOtSH| MHE ZXH| & (e)2 22 0I5HE ZXHIE T

5104 AXA|Q Aol T

2 0|BZst= CHeIAXAIQ 20

Chen0| 201501 7iEret Fig, 4, A1 (2) & (

T8 4 9tk

N

Yoty

o o

Fig. 4. Basic model of double arrow unit cell(Kim et al. 2017)
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Fig. 5. Auxetic mesh for compression test(A, B: t=2mm, C, D: t=5mm,
unit: mm)
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Fig. 6. Size of unit cell for auxetic mesh(A, B: t=2mm, C, D: t=5mm,
unit: mm)
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Fig. 7. Manufactured mesh(t=2mm, case A in Fig. 5)
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Table 1. Variables of auxetic mesh specimens for compression test

Mesh thickness| Unit cell size Mesh Reinforcement ratio
(mm) (mm) array (conventional mesh)
2 0.00376
52x52 3 0.00564
2 8 0.01504
2 0.002
102x102
3 0.00299
2 0.02189
55%55
s 3 0.03284
2 0.01210
105x105
3 0.01816

Table 2. Mixture proportions of concrete

Compressive |, Unit weight(kg/m®)
strength Water |Cement| Gravel | Sand Ad.
40MPa 50 180 360 1108 738 1.8

Table 3. Mixture proportions of mortar

Compressive e Unit weight(kg/m®)
strength Water Cement | Gravel Sand
40MPa 48.5 281 580 - 1421
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Fig. 9. Compression test with measurements
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Fig. 10. Stress-strain relationships on load direction(t=2mm, auxetic
unit cell: 52x52mm, 8 array)
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Fig. 11. Load-strain relationships on perpendicular to load direction
(t=2mm, auxetic unit cell: 52x52mm, 8 array)
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Fig. 12. Elastic modulus(t=5mm, auxetic unit cell: 55x55)
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Fig. 13. Elastic modulus(t=5mm, auxetic unit cell: 105x105)
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