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This study evaluated the durability of nuclear power plant concrete. The main parameters were the water-to-binder ratio and
admixture type. The results revealed that high-volume ground granulated blast-furnace slag(GGBS) concrete had lower initial
strength, while the strength reached higher after 28 days. On the other hand, the initial strength of fly ash blended concrete was high,
but the long-term strength of the robbery was low. The measured durability of GGBS blended concrete was found to be better than
that of the existing concrete mix for use in the construction of nuclear power plants. Especially, the GGBS blended concrete was more
durable than the fly ash blended concrete in terms of chloride attack, carbonation resistivity and freezing —thawing durability in low
compressive strength. The effects of concrete compressive strength according to gamma rays were minor.
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Table 1. Mixture proportions

Specimen W/B Unit weight(kg/m?®) Designed
(%) | Water | Cement | FA | BS | Sand | Gravel | strength
FA20-28 | 50 | 163 263 66| - | 850 | 959 (42’&1;/([;:1)
FA20-35 | 40 | 160 323 81| - | 728 | 1023 (53:(5)3?)[;21)
FA20-41 | 40 | 163 329 821 - | 775 | 962 (6?(1)2/([)];)21)
BS50-28 | 50 | 163 163 - | 163] 856 | 965 (42,(8)3/(1):;:1)
BSS0-35 | 40 | 160 | 202 | - 202 733 | 1029 | 53’(5)3/([)1;:1)
BS50-41 | 40 | 163 206 - 1206 779 | 968 (;(l)(l;:[)izl)
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Table 2. Chemical compositions and physical properties of

binders
Item Cement FA BS
Density(g/cm®) 3.15 2.35 2.93
Specific surface area(mz/g) 3,256 3,426 4,645
SiO; 20.6 58.4 35.9
ALO; 5.4 18.4 16.7
Fe,0; 3.5 7.9 0.5
Chemical CaO 60.4 5.3 39.5
characteristic MgO 4.1 1.7 3.8
%) SO, 25 - 40
KO 1.07 1.4 0.51
Na,O 0.08 1.5 0.24
LOI 2.37 2.41 -0.86

Table 3. Physical properties of aggregates

Item Sand Gravel
Density(g/cm?) 2.77 2.68
Absorption ratio(%) 1.33 2.8
0.08mm passing content(%) 0.91 4.8
Bulk density(kg/m’) 1.702 1.662
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Fig. 1. Test result of compressive strength
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Fig. 2. Compressive strength development
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Fig. 3. Chloride diffusion coefficient
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Table 5. Carbonation depth

) Carbonation depth(week, mm)
Specimen
1 4 8 13 26

FA20-28 0 44 7.5 9.9 12.3

BS50-28 0 2.4 4 5.3 7.81

FA20-35 0 0 1.8 29 3

BS50-35 0 0 1 3.6 3.71

FA20-41 0 0 1.7 1.9 2

BS50-41 0 0 0.3 1.7 2.17
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Fig. 4. Result of freezing-thawing resistance
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