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Abstract

In this study, to reduce the hydration heat velocity (HHV) of high-strength mass concrete at early ages, phase
change materials (PCM) that could absorb hydration heat were applied, and the changes in autogenous shrinkage were
investigated, as well as the relationship between the hydration temperature and autogenous shrinkage. The acceleration
of the cement hydration process by the PCM leads to an early setting and a higher development of the compressive
strength and elastic modulus of concrete at very early ages. The function of PCM could be worked below the original
melting point due to the eutectic effect, while the hydration temperature and HHV of high-strength mass concrete can
be decreased through the use of the PCM. A close relationship was found between the hydration temperature and
autogenous shrinkage: the higher the HHV, the greater the ultimate autogenous shrinkage.
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Properties of Autogenous Shrinkage according to Hydration Heat Velocity of High Strength Concrete Considering Mass Member
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Table 1. Condition of experiment

Experiment

Al
Factor PCM-3

OPC PCM-5

Size / Curing 300x300%x300mm / Semi-adiabatic

Addition of PCM

- 3% 5%

1) PCM @ Phase Change Materials

Table 2. Concrete mix design

Unit weight (kg/m®)

Slump Air
\f!//(): -flow  Content  S/a
° (mm) (%) W C S G
20 65050 4515 047 160 800 781 664
Table 3. Physical properties of material
Material Physical property
Ordinary portland ¢ement
Cement Density 3.15 g/cm%2 Fineness 3,770 cm?/g
Fine Desalting sand
agaredate Max size 5mm, Flyl 3.05
ogreg Density 2.54, g/cm Absorptance rate 1.01 %
Crushed aggregate
aCcie;rsaete Max size 20mm, FM 6.02
ogreg Density 2.62 g/cm Absorptance rate 0.9%
High range

water reducer Polycarboxylic acid type
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Figure 1. Hydration heat velocity reduction by applying PCM
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Table 5. Slump-flow and air content
Slump :

I Air HRWR AE agent
Classification (frlr?rsz) (%) (Cxwi%)  (HRWRxwi%)
OPC 700 35 0.8 0.5
PCM-3 600 55 0.8 0.5
PCM-5 650 40 1.1 0.2
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