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Abstract; Based on experimental and theoretical analysis, new nano-concrete was made by
adding different dosage of nano-SiO, and nano-CaCO, into ordinary concrete. The influence of
nano-materials on the internal structure of concrete was analyzed by electron microscope
observation. The impact of different nano-materials on the dry-shrinkage rate of concrete was
compared through the dry-shrinkage tests, and the optimal dosage of nano-material was found.
Results show that both nano-SiO, and nano-CaCO, can change the dry-shrinkage rate of the
concrete, however, the changing rate of dry-shrinkage for concrete with nano-SiO, is more
obvious than that with nano-CaCO,. When the nano-SiO, content is 0.5% or when the
nano-CaCO; content is 2. 0% , the dry-shrinkage rate is the minimum. It is also found that there
exists dynamic equilibrium relationship between the concrete shrinkage, the dense degree of
concrete and the number of meniscus and internal humidity.
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pore pressure
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Fig. 1 Gel particles in the concrete
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Fig. 3 Comparison of EMS of specimens
(a) —RBAGKMEL; (b)—FB A 0.5% Nano-SiO, ; (¢)—1B A 2.0% Nano-CaCO,.
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Table 1  Dry-shrinkage rate of concrete with nano-SiO,
at different ages 10°°
DK RHE /%
W1 /d

0.0 0.5 1.0 1.5 2.0

—_

4.96 3.91 5.54 9.05 6.94

3 22.63 18.13 24.81 36.44 28.93
7 43.84  36.52 42.57 62.56  46.85
16 76.53 69.7 77.84 108.74 82.66
28 90.52 82.73 92.61 126.45 99.74
56 102.64 90.44 104.43 137.28 117.61

&2 1 Nano-CaCO, R ZBHBHITHR
Table 2  Dry-shrinkage rate of concrete with nano-CaCO,

at different ages 10°°
AR RHE R/ %
0.0 0.5 1.0 1.5 2.0

##1/d

—_

4.96 4.32 7.21 6.32 3.52

3 22.63 19.78 29.57 25.19 16.21
7 43.84 39.62  46.23 42.3 34.72
16 76.53 74.56  85.88  81.11  65.37
28 90.52 87.91 96.13 92.83  80.22
56 102.64 99.44 115.38 108.36 89.63
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Fig. 4 Shrinkage rate curves of concrete with different dosage of nano-materials
(a)—#% Nano-SiO, ¥t +; (b)—# Nano-CaCO, JREE L.
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