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Abstract: To explore the hybrid modification effect of vinyl acetate-ethylene copolymer( VAE) latex powder and
carbon fiber on mechanical properties of concrete and its mechanism, one kind of VAE latex powder modified concrete
(VAEMC), three kinds of carbon fiber modified concrete(CFMC) and three kinds of VAE latex powder/carbon
fiber co-modified concrete(VAE/CFMC) were prepared. Their resistivity and mechanical property were tested ,
and scanning electron microscope test and mercury intrusion porosimetry test were carried out. The results show that
VAE latex powder can promote the dispersion of carbon fiber, and the resistivity of VAE/CFMC is lower than that
of CFMC. Compared with CFMC, VAE/CFMC has better mechanical property, VAE latex powder and carbon
fiber have positive hybrid effect. When VAE latex powder and carbon fiber are co-incorporation, the mechanical
property of concrete is better than addition of the two components. VAE latex powder can improve the pore structure
of CFMC, refine its pore size, reinforce the physical bond of carbon fiber/concrete matrix interface, and change the
failure mode of carbon fiber from pull slip to pull break.
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ELAE N 7 pm, U P JE N 4 900 MPa, $7 {457 & K
240 GPa, B P& 1.5X 10 * Q-cm; B #4045 FDN
T AORUK F B ONOPCONXZ A 43 J&8 R 28 T 0 571
¥ O FE L Yk 24y HON A DN-12 83 A 5 Bh 7] .
1.2 i GHE

I A B R VAE ZLIR K 1Y A& 1B
i ORFR B0 490 ~8% A SCHf 8 VAE ZLI R (1)
Bk 4% REE R A AN 1R o PC &
R EE RS+, VAEMC £8 VAESLE M B E N
4% ) VAE ZL I el % R %8 + , VAE/CFMC
1~VAE/CFMC3 %/~ VAE ZLIK K 15 5 [ 5 R 420
R4 A48 1 (IR 850 73 51 0.1%0~0.3% 1) VAE
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TREE L VAE FLEK /55 45 4 43 WO A il £ 07 4 1
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Table 1 Mix proportions of concretes

Unit: kg/m’

Specimen Cement Gravel Sand Water VAE latex Carbon fiber Water Defoamer Dispersant Film forming
powder reducer agent
pPC 204.00  536.00  376.00  100.00 8.17 0 2.45 0.61 0.82 0.41
VAEMC 204.00  536.00  376.00  100.00 8.17 0 2.45 0.61 0.82 0.41
VAE/CFMC1 204.00  536.00  376.00  100.00 8.17 0.83 2.45 0.61 0.82 0.41
VAE/CFMC2 204.00  536.00  376.00  100.00 8.17 1.66 2.45 0.61 0.82 0.41
VAE/CFMC3 204.00  536.00  376.00  100.00 8.17 2.49 2.45 0.61 0.82 0.41
CFMC1 204.00  536.00  376.00  100.00 8.17 0.83 2.45 0.61 0.82 0.41
CFMC2 204.00  536.00  376.00  100.00 8.17 1.66 2.45 0.61 0.82 0.41
CFMC3 204.00  536.00  376.00  100.00 8.17 2.49 2.45 0.61 0.82 0.41
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Fig. 1 Preparation process of VAE latex powder/carbon fiber dispersion
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Fig. 2 Resistivity test device(size: mm)
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Table 2 Resistivity of specimens

) Resistivity/ . Resistivity/
Specimen Specimen
(Q'mm) (Qmm)
PC 142. 96 VAE/CFMC3 82. 60
VAEMC 140. 35 CFMC1 126.32
VAE/CFMC1 110.51 CFMC2 108. 45
VAE/CFMC2 94.48 CFMC3 96. 90
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Table 3 Mechanical properties of specimens

Splitting tensile strength/

Flexural-compressive

Specimen Flexural strength/MPa  Compressive strength/MPa MPa strength ratio/ %
PC 5.25 32.47 2.44 16. 17
VAEMC 5.59 33.16 2.79 16. 86
VAE/CFMC1 7.41 38.06 3.68 19.47
VAE/CFMC2 9.08 36.16 4.32 25.11
VAE/CFMC3 8. 64 34.74 3.79 24.87
CFMC1 6.32 34.56 2.82 18.29
CFMC2 7.53 33.88 3.42 22.23
CFMC3 7.38 33.20 3.29 22.26
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