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Abstract: Sulfate attack has always been an important factor affecting the durability of concrete, espe-
cially in the northwest cold and arid regions, and coastal saline soil area of China. Based on experi-
ments, the compressive strength, axial stress-strain and microstructure properties of concrete modi-
fied with nano-Si0, and nano-CuO under the influence of sulfate attack were studied, and the strength-
ened effect of nano-materials was analyzed. The results show that with the increase of nano-CuO con-
tent, the compressive strength and residual strength coefficient of concrete gradually decreased. When

the content of nano-Si0O, increases, the compressive strength and residual strength coefficient first de-
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crease and then increase. Compared with the concrete without adding nano-materials, the addition of

nano-materials can improve the ductility of concrete. With the increase of erosion time, the ductility of

nano-concrete is better. Meanwhile, there is an optimum content of nano-materials for improving the

compressive strength of concrete, and the optimum contents of nano-SiO, and nano-CuO are 3% and

1% (quality score) , respectively. Additionally, nano-materials have a certain bridging and filling ef-

fect, which might affect the degree of crack propagation, refine the pore structure and improve the

compactness of nano-concretes, thereby improving the mechanical properties of concrete.

Keywords: nano-materials; compressive strength; stress-strain; microstructure ; sulfate erosion
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Table 1 Physical and mechanical properties of cement

LR BELs R/ P s g/ o e/
m’/kg min MPa MPa

WIBE  #¥E 34 28d  3d 284
204 267 289 492 57 7.9
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Fig.1 Microstructure of nano-materials
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Table 2 Parameters of nano-materials used in this experi-

ments

R M .

N wE )
mAy RifR/ WY/ R/ ( y i B

2, —1 -3 cem

nm (m*g ') (geem?) g
NC 30 120 0.34 6.4 BRIE
NS 20 240 0.06 2.4 BIE A

R3 WAMBERES

Table 3 Impurity composition of nano-materials

iz - %
s> Fe CI Al Mg Ca Mn Zn Pb
NC 0.28 0.11 0.01 — — 0.01 0.01 0.03
NS 0.08 — 0.06 0.05 0.04 0.04 — 0.03
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Table 4 Mixing proportion of concret esamples

$fﬁ : kg/m3

FE U S w f WK GORBOR R ORMOB SR/ 0 BRI R
OPC 0.42 416.20  636.8  1236.0 4.0 0.00 0

NS1 0.42 412.04  636.8  1236.0 4.0 4.16 1

NsS2 0.42 407.88  636.8  1236.0 4.0 8.32 2

NS3 0.42 403.72  636.8  1236.0 4.0 12.48 3 5

NC1 0.42 412.04  636.8  1236.0 4.0 4.16 1

NC2 0.42 407.88  636.8  1236.0 4.0 8.32 2

NC3 0.42 403.72  636.8  1236.0 4.0 12.48 3
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