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The Effect of Heat Curing Methods on the Temperature History of the
Fly Ash Concrete Subjected to Extremely Low Temperature

(Received October 23, 2012 / Revised October 31, 2012 / Accepted October 31, 2012)

Al z=sD:

=, W o
VAT, A%t
Min-Cheol Han”, Ho-Jung Son”
1)Department. of Architectural Engineering, Cheongju University, Cheongju, 360-764, Korea

Abstract

In this study, temperature profile of the fly ash concrete were studied in accordance with the change of
heating curing method combination for the slab concrete in order to develop efficient protection method of
the concrete subjected to -20C. The slab concretes with the size of 1200 mmx600 mmx=200 mm were
fabricated with W/B of 50% and exposed to -20C for 7 days. Five different combinations of heat curing
methods were applied to the slab concrete specimen: two combinations of heat supplying by electrical
heater and surface heat insulation material such as polyethylene film and quadrupled layer bubble sheet
based on heat enclosure installment: three combinations of heating coil embedment and surface heat
insulation materials such as polyethylene film, sawdust and quadrupled layer bubble sheet based on heat
enclosure installment. Test results showed that by applying both heating coil and bubble sheet and heat
enclosure, the concrete exposed to —20°C can be effectively protected from early-age frost damage.
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Table 2. Mixture proportion of the concrete
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Table 6. Physical properties of aggregates

Solid volume
... .. | Density |Fineness |Absorption| percentage for
Classification (g/cm®) | modulus (%)  shape determination
(%)
Fine agg. | 2.53 2.55 1.94 -
Coarse agg.| 2.62 6.48 0.84 56.5

Table 7. Physical properties of chemical agent

Classification| Main ingredient | Form | Color Dens1t3y
(g/lcm”)
Water  [Naphthalene-based Liquid | Dark
. 1.05
reducing agent| substance phase | brown
AE agent Anion-based Liquid | Thin 104
substance phase | yellow
Table 8. Physical properties of bubble sheet
Heat . Size of Heat
insulating Thg;kéll)e s bubble Conductivity
material (mm) (W/m-K)
Quadruple
layer bubble 6 7 0.03
sheet
Table 9. Physical properties of heating coil
Maximum
Diameter Output heating
Shape Wattage
(mm) W) temperature
()
4 20 50
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