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Table 1 Proportion of concrete (kg/m’)

Mt 5 84544 Cementitious material A
Mix ID 11 %Ki Type Il cement £/ Fly ash ¥4 Slag Fine aggregates
OPC 420 0 0 607
F10 378 42 0 592
F20 336 84 0 571
S30 294 0 126 602
S50 210 0 210 597

* IXFFEIERATEL Other material contents of the specimens: #H& 41 Coarse, 1091 kg/m’; 7K Water, 210 kg/m*(KEZ L wib:

0.5); /K7 Water-reducing agent, 4.2 kg/m’.

OPC, #i’K¥Eik¥ Specimen of Portland cement, without any substitutes;

F10, F20, $30 and S50, MERE( KRR, KEFLEDH A KK 10%. 20%, Sl H# 30%, 50%.

F10, F20, S30 and S50 denote specimens with partial pozzolanic material substitutes, in cement replacement levels of fly ash of 10%
and 20%, or blast furnace slag of 30% and 50%, respectively.
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{ Specimien preparation with various fly ash and slag content ]
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Speci ditioni a, At room temperature or 94°C
Specimen conditioning b. Elapsed ume: 30, 60. 90 days
L Testing of hardened concrete l
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Non-destructive testing I

[ Mecchanical properties of concrete | |
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a. Ultrasonic pulse velocity
b. Dynamic modulus of clasticity
<. Rebound number test
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Result and Discussion l

a. Compressive strength test
b. Shninkage test
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Fig.1 Work flow diagram.
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Fig.2 Compressive strength of concrete specimens at room temperature (a) and 94°C (b).
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Fig.3 Shrinkage(%) of concrete specimens at room temperature (a) and 94°C(b).
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Fig.4 Ultrasonic pulse velocity of concrete specimens at room temperature (a) and 94°C(b).
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Fig.5 Dynamic modulus of elasticity of concrete specimens at room temperature (a) and 94°C(b).
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Fig.6 Rebound number of concrete specimens at room temperature (a) and 94°C(b).
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Effects of temperature on concrete cask in a dry storage facility for spent nuclear fuels

HUANG Weihsing WU Rayshyan CHENG Yukuan
(Department of Civil Engineering, Central University, No.300, Chung-da Rd, Chung-Li City, Taoyuan County 320, Taiwan)

Abstract In the dry storage of spent nuclear fuels, concrete cask serves both as a shielding and a structural
containment. The concrete in the storage facility is expected to endure the decay heat of the spent nuclear fuel during
its service life. Thus, effects of the sustaining high temperature on concrete material need be evaluated for safety of
the dry storage facility. In this paper, we report an experimental program aimed at investigating possible high
temperature effects on properties of concrete, with emphasis on the mechanical stability, porosity, and crack-resisting
ability of concrete mixes prepared using various amounts of Portland cement, fly ash, and blast furnace slag. The
experimental results obtained from concrete specimens exposed to a temperature of 94°C for 90 days indicate that: (1)
compressive strength of the concrete remains practically unchanged; (2) the ultrasonic pulse velocity, and dynamic
modulus of elasticity of the concrete decrease in early stage of the high-temperature exposure, and gradually become
stable with continuing exposure; (3) shrinkage of concrete mixes exhibits an increase in early stage of the exposure
and does not decrease further with time; (4) concrete mixes containing pozzolanic materials, including fly ash and
blast furnace slag, show better temperature-resisting characteristics than those using only Portland cement.

Key words Dry storage of spent nuclear fuel, Concrete degradation, Non-destructive testing, High temperature
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