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A Characteristics of Fly-ash Concrete Incorporating
Tablet-shaped Accelerators in Cold Weather
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Although the accelerators are used at the early stage to control setting-time and strength of concrete when cold-weather concrete is
utilized, no security of workability occurs because the early hydration makes them react rapidly. Therefore, the tablet used in previous
study is applied in this study. In particular, because a small amount of fly-ash being replaced in cold weather concrete of domestic,
fly-ash concrete incorporating the tablet is discussed in workability by elapsed time, early strength to ensure the development of
adequate strength, and freezing-thawing resistance. As a result, both 0.5 and 1.0% tablets were found to be superior. Thus, it was
verified in cold weather concrete incorporating fly-ash that workability can be secured, as well as the development of early strength to
prevent early frost.
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Fig. 1. Processing of tabletting (Ryou and Lee 2012).
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Andersen et al, 2004; Lee et al, 2013).
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Table 1. Features of Aluminate based accelerator and Tablet

Type Features

Specific gravity - 1.45g/cm’
pH 13, Appearance - Powder,
Hue - White
Main ingredient - Sodium aluminate
(NaAlO,)

Shape - cylindrical type
Diameter - Smm
Length - Smm

Table 2. Chemical compositions and physical properties of fly-ash

em) 60, | ALOs | Fe05 | Ca0 | LOI |Density| Blaine

Type o) | o) | (%) | (%) | (%) |(gem))|(cm’g)

FA 56.4 234 79 3.0 1.2 222 3,31

Table 3. Mix proportion and replacement ratio

Mix proportion
25-24-150
W/B=0.52, S/a=48.5%
B=337kg/m’, F/A=10%

Replacement ratio

Control, Acc.-0.5%
Tablet - 0.5%, 1.0%, 1.5%, 2.0%
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Fig. 2. Appearance of the cured specimens, and the set of
temperature and humidity values
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Table 4. Slump values and compressive stength at early stage

Slump(mm) Compressive Strength

Types
0 30min | 60min 14hr 18hr 24hr
Control 175 150 140 2.1 3.1 39
Acc. 0.5% 80 50 35 2.8 4.4 6.1
Tablet 0.5% | 175 150 140 2.4 4.1 6.0
Tablet 1.0% | 170 145 130 23 4.1 6.3
Tablet 1.5% | 170 155 130 2.1 39 5.6
Tablet 2.0% | 160 90 40 2.1 4.0 53
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Fig. 3. Relative slump and compressive strength of the concrete
at 24hr
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Fig. 5. Relative dynamic modulus of elasticity in each cycle

Table 5. Durability factor

Type Durability factor
Control 89.75
Acc. 0.5% 85.45
Tablet 0.5% 89.66
Tablet 1.0% 86.16
Tablet 1.5% 88.14
Tablet 2.0% 82.20
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Fig. 6. SEM micrographs of hydrates in 24hr curing (X3000)
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