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ABSTRACT

High-performance concrete (HPC), which is particularly sensitive to self-desiccation, is required to be durable even
in severe environmental conditions, ie. costal area, cold district, etc. However, in recent years, some attention was
particularly given to cracking sensitivity of high performance concrete at early age. It has been argued and
demonstrated experimentally that such concrete undergoes autogenous shrinkage due to self-desiccation at early age
under restrained condition, and, as a result, internal tensile stress may develop, leading to micro cracking and macro
cracking. This shrinkage-introduced crack produces a major serviceability problem for concrete structures. One
possible method to reduce cracking due to autogenous shrinkage is the addition of expansive additive. Tests
conducted by many researches have shown the beneficial effects of addition of expansive additive for reducing the
risk of autogenous shrinkage-introduced cracking. However, the research on hydration model of expansion additive
has been hardly researched up to now. This paper presents a study of the hydration model of Ettringite-Gypsum
type expansive additive. As a result of comparing forecast values with experiment value, proposed model is shown to

expressible of hydration of expansive additive.
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Fig. 2 Schematic representation of particle size
distribution of expansive additive
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Fig. 3 Schematic representation of hydration model!
in expansive additive
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Fig. 4 3-dimensional expression of expansive
additive gel
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Fig. 5 Initial structure of expansive additive particle
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Fig. 7 Schematic ofv2/2<r<~3/2 period
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Table 1 Properties of expansive additive

Blain | S.G |Ig.Loss Compound ratio (%)

(em’/g)|(g/em®)| (%) [-CaO| C.AF | Anhydrite | Other

2800 | 3.16 16 518 | 203 274 05

f-CaO : Free CaO

Table 2 Result of parameter study of hydration
model in expansion additive

Coefficient | Kr(20C) [mm/h] | N |E/R[K-1]| b n

Value 4.8x10e-8 0.50 5364 0.027 |1.088

E/R : coefficients decide on expansion additive and water
expansion additive
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Fig. 8 Calculation value and experimental data of
rate heat evolution (w/e 0.5)
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