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Mechanical Properties Improvement in Concrete of Every Age by
Using Different Contents of Nano-SiO,

TANG Xiaoping, WEI Xiuying, LIU Xiaowen, WANG Xueyan
Hunan Technical College of High—speed Railway, Hengyang 421001, Hunan Province, China

Abstract Based on the actual projects, tests of concrete cubic —compressive strength, tests of elastic modulus, and tests of durability
involving the concrete which cement is replaced with the same amount of nano—SiO, making concrete blocks in the age periods of 7, 28,
and 56 days are respectively conducted. The data is analyzed, and the numerical relationship between incorporation of nano-SiO, and
concrete strength elevation is studied by using linear regression method. The calculation expression for the cubic—compressive strength of
concrete with nano—Si0, content and concrete periods of 7, 28, and 56 days is established. The test data of elastic modulus is statistically
analyzed, and the ways for improving and increasing of elastic modulus in different concrete ages with different contents of nano—SiO,, the
effects of nano—Si0; on the change of concrete microstructure and on the increase of anti—penetration grade and chloride —penetration
resistance are explored. The best mixing amount of nano—Si0, is obtained in order to guide the production of concrete contained nano—
Si0,.
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Table 2 Statistic data of cubic compressive strength test for the concrete

contained different contents of nano-SiO, (Unit: N-mm)

% 1

HARS 7d 28d 56d
X=0% X=2% X=5% X=0% X=2%  X=5% X=0% X=2% X=5%
1 26.23 30.54 33.67 4414 47.68 4992 4732 4958 5265
2 26.51 31.18 33.26 4396 4836 5058 4767 4867 5378
3 26.82 30.90 33.78 4495 4884 5129 4684 5030  52.96
4 25.69 3136 34.13 4533 4657 5017 4592 4898 5293
5 26.85 30.74 33.74 4528 4933 5313 4628 4829 5331
6 25.92 29.92 33.19 43.60 4890 5229 4676 4847  53.15
7 25.84 30.18 33.28 4390 4574 516l 4668 4892 5426
8 26.57 28.74 34.64 4381 4982 5087 4685 5270  52.14
9 24.38 30.53 34.81 4393 4868 5220 4829 5124 5227
10 26.45 30.17 34.75 479 4791 5117 4827 5095 5470
11 26.93 29.72 34.48 4465 4826 5146 4675 5176  54.18
12 25.76 30.70 33.18 4219 4880  50.68 4790  49.68 5263
13 24.38 30.58 33.60 4492 4927 5222 4576 5218  55.15
14 24.90 29.66 32.28 4.18 4959 5218 4397 5321 5391
15 25.65 2927 32.91 4493 4894 506l 46.18 5270 538
16 25.56 28.83 34.90 438 4936 5090 495 5119 5370
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Table 3 Statistic data of axial compressive bearing capacity test for the

concrete containd different contents of nano-SiO, (unit: kN)
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Table 4 Statistic data of axial compressive bearing capacity test for the concrete containd different contents of nano-SiO,
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Table 5 Label values of impermeability in concrete with
different contents of nano-SiO,
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Fig. 2 Test statisticso of chloride—penetration resistance
in concrete with different contents of nano-SiO,
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