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An Experimental Study on the Utilization of High Performance Concrete
for Structure in Nuclear Power Plant
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Abstract

This study is to develop high performance concrete for containment building, external wall,
dome and slab structures in Nuclear Power Plant. This study presents various experimental
performance to enhance the durability of concrete structures in NPP by varing the ratio of
W/B, fly ash substitution and super plasticizer addition. The effect of durability of concrete
corresponding to the change of these variable was evaluated and the optimum W/B ratio and
the optimum quantity of fly ash and super plasticizer for concrete structures in NPP were
recommended. The results show that W/B 35%, 20% of fly ash substitution and 2% of super
plasticizer addition was found out to be an optimum quantity for dome structure and W/B
45%, 20% of fly ash substitution and 3% of super plasticizer addition to be an optimum
quantity for wall and slab structures in NPP.
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3.1.1 (Dome)
1) Slump Flow
< 3> 3.1>
3. Slunp Flow
Slunp Flow
(cm
LFAOOS25 Fly Ash S2.5% 62.5
LFAOOS15 0% S 1.5% 58.2
LFA10S25 Fly Ash S2.5% 61
LFA10S15 10% S 1.5% 59
LFA20S25 Fly Ash S 2.5% 68.25
LFA20S15 20% S 1.5% 62.3
LFA30S25 Fly Ash S2.5% 71.5
LFA30S15 30% S 1.5% 66.5
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20cm| 20cm
X (9
LFA00S25 Fly Ash S 2.5% 48 45 94
LFA00S15 0% S 1.5% 39 36 92
LFA10S25 Fly Ash S 2.5% 47 43 91
LFA10S15 10% S 1.5% 38 37 97
LFA20S25 Fly Ash S 2.5% 47 47 100
LFA20S15 20% S 1.5% 38 48 102
LFA30S25 Fly Ash S 2.5% 58 48 83
LFA30S15 30% S 1.5% 41 36 88
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(cm
LFAD0S25 Fly Ash S 2.5% 10.3
LFA00S15 0% S 1.5% 9.3
LFA10S25 Fly Ash S2.5% 4.8
LFA10S15 10% S 1.5% 6.9
LFA20S25 Fly Ash S2.5% 6.1
LFA20S15 20% S 1.5% 7.2
LFA30S25 Fly Ash S2.5% 28.5
LFA30S15 30% S 1.5% 10.3
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6. V
Vv
LFADOS25 Fly Ash S 2.5% 1.18
LFA00S15 0% S 1.5% 0.98
LFAL0S25 Fly Ash S 2.5% 1.4
LFAL0S15 10% S 1.5% 1.14
LFA20S25 Fly Ash S 2.5% 0.9
LFA20S15 20% S 1.5% 1.04
LFA30S25 Fly Ash S 2.5% 1.28
LFA30S15 30% S 1.5% 1.22
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1) Slump Flow
< 8> < 3.5>
8. Slunp Flow
Slunp Flow
(% (g/ ) (cm
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HFA10V1 370 54
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20cm 20cm
(9 (g/ni) (9
HFAOO\VD Fly Ash 0 56 49 87
HFAOOV1 o 370 53 52 98
HFAOOV2 0 740 53 55 104
HFAI0\VO Fly Ash 0 55 52 Y
HFAL0V1 . 370 57 51 91
HFAL0V2 0% 740 57 52 92
HFA20\VD Fly Ash 0 59 48 82
HEA20V1 -~ 370 53 51 95
HFA20V2 0 740 51 52 102
HFA30\VD Fly Ash 0 64 51 80
HFA30V1 370 54 51 94
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(%9 (g/n) (cm
HFAOOVD Fly Ash 0 12.5
HFAOOV1 o 370 17.5
HFAOOV2 0 740 11.3
HFA10\D Fly Ash 0 10.3
HFAL0V1 370 2.2
10%
HFAL0\V2 740 18.2
HFA20\VD Fly Ash 0 12.9
HFA20V1 - 370 9.6
HFA20V2 0 740 10.4
HFA30VD Fly Ash 0 21.3
HFA30V1 370 11.8
30%
HFA30V2 740 10.3
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11. Vv
\%
LFAD0S25 Fly Ash S2.5% 1.18
LFAD0S15 0% S 1.5% 0.98
LFA10S25 Fly Ash S 2.5% 1.4
LFA10S15 10% S 1.5% 1.14
LFA20S25 Fly Ash S2.5% 0.96
LFA20S15 20% S 1.5% 1.04
LFA30S25 Fly Ash S2.5% 1.28
LFA30S15 30% S 1.5% 1.22
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