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An Experimental Study of Gas Permeability of Fly Ash Concrete
Based on Construction Joint Shape for Nuclear Power Plant
Structures
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Abstract In this study, the gas permeability coefficient of concrete structures in a nuclear power plant
was evaluated by measuring the concrete permeation flow rate according to the construction joint type
and pressure conditions. The pressure conditions for evaluating the concrete gas permeability
characteristics were 0 to 300 psi, a total of 7 levels, and test specimen thicknesses of 30 mm and 50
mm. The average permeation flow rates at 300 psi for the OPC and FA20 specimens were 0.42 L/min
and 0.59 L/min, showing similar air permeability performance. The permeation flow rate of the
FA20-CJ(s) test specimen manufactured without any additional treatment at the joint was over 1 L/min,
which was 1.7 to 2.4 times higher than that of the fully cast test specimen. The permeation flow rate
of the FA20-CJ(r) test specimen with surface treatment applied to the construction joint was 60% lower
compared to the FA20-CJ(s) test specimen. The most influential factor on the air permeability
performance of sound concrete was the thickness of the test specimen, and in cases where there were

construction joints, the method of processing the joints was significantly affected.
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Table 1. Chemical composition of binder

Chemical composition (%)
CaO | SiO; | ALOs | Fe;O3 | MgO | SOs | Ig.loss
OorC 62.4 21.5 5.2 3.2 2.7 3.0 0.79
FA 2.7 60.0 | 25.76 5.0 1.4 0.5 3.0

Binder

Table 2. Mix proportion

Unit weight (kg/m®)
Mix w/B ;
1 Water | orc | Fa Fine Coarse
aggregate | aggregate
OPC 158 | 400 - 718 1,006
FA20
— 04
FA20-CJ(s) 157 | 316 | 79 710 995
FA20-CJ(r)
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Fig. 1. Manufacturing method of compressive
strength test specimen
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Normal concrete specimen

Concrete specimen with joint
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Fig. 2. Method of manufacturing specimens for
permeability
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Pressure equipment details

Fig. 3. Pressure equipment and sensor details
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Fig. 5. Compressive strength based on permeability
characteristics
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Table 3. Coefficient of concrete permeability by
specimen thickness

Unit Specimen thickness (mm)
(x10"% m?) 30 mm 50 mm
OorPC 0.45 0.45
FA20 0.71 0.56
FA20-CJ(s) 4.51 1.81
FA20-CJ(r) 1.19 0.78
5
oOPC OFA20

FFA20-CJ(s) ®mFA20-CJ(r)

K (10712 m2)
[\ ] w '

Thickness of specimen

Fig. 8. Coefficient of concrete permeability by
specimen thickness
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