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Fundamental Characteristics of Concrete for Nuclear Power Plant
Using Crushed Sand
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This study, as a research for using crushed sand as a fine aggregate of concrete for nuclear structures, we improved the performance
of impact crusher in the existing crushed sand production process and adjusted grain size to conform to ASTM C 33 The shape and
grain size characteristics of a crushed sand were examined and concrete was prepared according to the substitution ratio of the sand
to investigate the properties of fresh concrete and hardened concrete. The experimental results show that most of the concrete
characteristics are equivalent to those of concrete using only heavy sand. However, when the substitution rate of steel sand exceeds
50%, the amount of air, compressive strength and tensile strength are somewhat reduced.
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Table 1. Chemical compositions and physical properties of binder
Type | Si02(%) |ALOs(%)|Fe,05(%)| CaO(%) [Na,O(%)| K20(%) |MgO(%) | SO3(%) | L.O.I | Density(g/cm®) | Specific surface area(cm?/g)
OPC | 21.26 5.66 3.36 61.31 - - 4.47 2.58 1.03 3.15 3,230
FA 58.20 26.28 7.43 6.51 0.80 - 1.10 0.32 4.24 2.20 3,550
Table 2. Physical properties of aggregate
Type Gmax(mm) Density(g/cm3) Absorption(%) F.M. Organic impurities | Unit mass(kg/mS) Solid volume(%)
RS - 2.57 1.75 2.89 OK - 58
M-CS - 2.64 1.29 291 OK - 57
G 25 2.66 0.78 5.98 OK 1587.6 -
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Table 3. Mixture proportions of concrete

Unit weight(lb/yd®)

Type W/B(%) S/a(%) Binder

w RS M-CS G WRA HWRA AE

OPC FA

DO-00 42.1 299 598 150 1169 4.49 - 0.37
DO-40 42.1 304 608 152 693 475 4.56 - 0.42
DO-50 42.1 304 608 152 577 593 4.56 - 0.42
DO-60 40 42.2 304 608 152 462 712 1609 4.56 - 0.46
DO-70 422 304 608 152 346 831 4.56 - 0.49
DO-80 423 304 608 152 231 949 4.56 - 0.49
DO-100 42.4 304 608 152 1186 4.56 - 0.53
DH-00 47.1 240 480 120 1434 - 6.60 0.12
DH-40 47.2 244 488 122 853 584 - 6.71 0.15
DH-50 473 244 488 122 711 731 - 6.71 0.15
DH-60 40 473 244 488 122 569 877 1609 - 6.71 0.18
DH-70 47.4 244 488 122 427 1023 - 6.71 0.21
DH-80 47.5 244 488 122 284 1169 - 6.71 0.21
DH-100 47.6 244 488 122 1461 - 6.71 0.24
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Fig. 14. Splitting tensile strength according to replacement of
M-CS(DO)
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Fig. 15. Splitting tensile strength according to replacement of
M-CS(DH)
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