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Abstract

Recently, the interest and demand for large-scale buildings and skyscrapers have been on the rise, and the performance
of concrete is an area of high priority. Securing 'mass concrete and high strength concrete’ is very important as a key
construction technology. For high strength concrete, the high heat of hydration takes place inside the concrete because of
the vitality of hydration in cement due to the large amount of powder, and leads to problems such as an increase of
thermal stress due to the temperature difference with the outside, which results in cracks and slump loss. For this reason,
measures to solve these problems are needed. This study aims to reduce the hydration heat of high strength concrete to
control the hydration heat of mass concrete and high strength concrete, by replacing the type of admixture, The purpose
of this study is to control the hydration heat of high strength concrete and mass concrete. Our idea for this purpose is
to apply not only the types and contents of admixture but also incorporation mixing water to ice—flake. As a result of the
test, the use of blast furnace slag and fly ash as admixture, and the use of ice—flake as mixing water can improve the
liquidity of concrete and reduce slump loss. Significantly dropping the maximum temperature will contribute greatly to
reducing cracks due to hydration heat in mass concrete and high strength concrete, and improve quality.
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Table 1. Chemical composition and physical properties of cement

Compressive 2s’[reng‘[h
(N/mm?)

) ing tim
Density Fineness setting time auto

" ———— clave
O R S ) sy 7sey sy
3.15 3,400 2:30 3:20 0.23 33.5 455 582
Loss ignition (%) MgO (%) SOz (%)
2.27 3.41 2.41

2.1.2 12&Ha
B olloj| A 3% Lef n|ERkS Al on 1 &
2)31814] AJZS Table 20f Uehd e} 2t

Table 2. Chemical composition and physical properties of blast
furnace slag

Density Fineness Activity factor
(g/er) (cm/g) 7day 28day 91day
2.90 4,306 70 103 117
Flow (%) MgO (%) SO3 (%)
102 5.61 1.00
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Table 3. Chemical composition and physical properties of fly ash

Density  Fineness Unit water SiO, Ignition loss
(g/em) (cm/g) (%) (%) (%)
2.20 3650 95 51.0 3.7
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Table 4. Design of experiment

Experimental factor Level

Ordinary portland cement,

Powder Blast furnace slag, Fly ash

Water Tap water, Ice—flake
OPC, BS10, BS30, BS50

Binder proportion(%)
OPC, FA10, FA20, FA30

Table 5. Concrete mix design

Specimen W/B  S/a Mixed ratio (kg/m°)
(% (% W C FA BS S G
OPC 30 45 165 550 - - 734 901
FA10 45 165 495 55 - 725 890
FA20 30 45 165 440 110 - 716 879
FA30 45 165 385 165 - 707 868
BS10 45 - 495 - 55 732 898
BS30 30 45 - 35 - 165 728 893
BS50 45 - 275 - 275 723 887
BS10 Ice” - 45 165 498 - 55 732 898
FA30 Ice 45 165 440 110 - 716 879
1) Ice : lce—flake
r--> 10mm Plywood
| > 100mm Lagging e maempSeEor
P r--> 6mm Thermal Cutc;ffs film
A T somn
2 4
S

300mm

..800mm
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100mm

a) mold(left), the measuring position(right)
Figure 2. A test for the semiadiabatic temperature rise
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Figure 4. Concrete temperature variation due to blast

furnace slag ratio
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Figure 6. Concrete temperature variation due to the fly
ash ratio
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