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Abstract

Nowadays, due to the development of industrial and civil engineering technology, enlargement and diversification of concrete
structures are being tried. At the same time, the hydration heat generated during the construction of large structures lead to ther-
mal crack, which is occurs causing a problem that durability degradation. In this paper, in order to study the durability and reduc-
ing hydration heat of concrete according to the types of cement, that is ordinary portland cement, fly ash cement mixed with
a two-component, ternary blend cement mixed with fly ash and blast furnace slag and low heat cement concrete are produced,
and compare and analyze the results using property, durability and hydration characteristics, ternary blend cement is appeared
to be the most excellent in durability and reduction of hydration heat, and it was determined suitable for construction of mass
concrete and requiring durability.
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Table 1. Chemical composition of blast furnace slag

Chemical SIOZ A1203 FC203 CaO MgO SO3
composition(%) | 35 | 15 | 035 | 40 | 65 | 2.8

Table 2. Chemical composition of fly ash

Chemical SiO, | ALO; | Fe,O3| CaO | MgO | SOs
composition(%) | 5o 26 8 5 1.5 0.3

Table 3. Chemical composition of LHC
Si0, | ALO; | Fe,05 | CaO | MO | SO,
267 | 32 36 | 635 | 1.6 1.8

Chemical
components(%)

Table 4. Chemical composition of LHC
SlOz A1203 F6203 CaO MgO SO3
205 | 59 | 32

Chemical
components(%o)

626 | 2.8 1.9

2.1.3. Egolel4]
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2.1.4. AE AME(LHC)
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Table 5. Physical properties of aggregates

Kinds Gravity Absorption (%) | Unit weight (kg/m3) FM Remark
Fine aggregate 2.61 0.86 1,585 2.65 River sand
Coarse aggregate 2.65 0.64 1,632 6.76 Crushed stone
Table 6. Mix design of concrete

Unit weight(kg/m?)
Specimen Slump (cm)|  Air (%) W/B (%) | S/a (%)

Binder w S G SP
OPC 814 953 1.5
FA25 797 933 0.6

16+2 4.5+£1.5 39.0 47.0 415 162

LHC 794 930 0.9
TBC 817 956 0.7

2deelZd Al 23 A A 335, 2014
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Table 7. Material mixing ratio of specimens

Specimen OPC BFS FA LHC
OPC 100% - - -
FA25 75% - 25% -
LHC - - - 100%
TBC 40% 40% 20% -

Fig. 1. View of adiabatic temperature rise tester.
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Fig. 2. View of resistance test of chloride ion penetration into
concrete.
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Fig. 3. View of drying shrinkage test.

Table 8. Results of slump and air test

Kinds OPC | FA25 | LHC | TBC
Omin | 180 | 175 | 180 | 170
Slump " min | 160 | 165 | 170 | 160
(cm)
90 min | 145 | 155 | 165 | 150
0 min 53 5.8 5.6 5.8
Air K
wp | oomin [ 47 [ s 45 | so
90 min | 41 | 46 | 39 | 45
SP (%) 15 | 06 | 09 | 07
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Fig. 4. Results of compressive test according to ages.
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Fig. 6. Results of drying shrinkage test.
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Fig. 7. Results of chloride ion resistance test.
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Table 9. Criterion for ASTM C 1202 (KS F 2711)

Total passed charge (Coulomb) Criterion
Over 4,000 High
2,000~4,000 Midium
1,000~2,000 Low
100~1,000 Very low
Under 100 Negligible
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Fig. 8. Results of adiabatic temperature rise test.
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