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Abstract This study analyzed the fundamenta characteristics of concrete according to a ternary system mixing in order to
reduce hydration heat of mass concrete and to improve early age strength. The results are as follows. The fluidity of
unconsolidated concrete satisfied the target scope regardiess of the binder conditions. When the replacement ratio between
FA and BS increased, the Sump of low heat-A mix and low hest-B mix increased, and air content was not affected by the
change of binders. As for setting time, low heat cement mix had the fastest regardless of W/B, and high early strength
low heat mix achieved 6 hours reduction compared with low heat-B mix at initial set, and 12 hours reduction at the final
set respectively. As for the smple hydration heat, the low mix peak temperature was the highest and low heat-B mix had
the lowest temperature. And high early strength low heat mix was similar with that of low heat-B. The compressive
strength of hardened concrete had similar strength scope in al mixes except for low heat-B mix at early ages, and had
unexceptionally similar one without huge differences at long-term ages.
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Table1
Experiment plan
Fectors Levels
Experiment W/B (%) 35, 45, 55
factors Slump (mm) 150+ 25
Air contents (%) 45+15
Binder - Low heat-A (OPC: BS: FA =50: 30: 20)
- Low heat-B (OPC: BS: FA =30:40: 30)
- Low heat cement (Low heat cement : FA =85: 15)
- High early strength low heat (OPC+ FC: BS+ Ma: FA + FLP=30:40: 30)
Test Fresh concrete - Sump
items - Air content
- Setting time
- Hydration hest
Hardened concrete - Compressive strength
Table 2
Mix proportions
Binder ratio (% Unit weight (kg/m®
"B Kind of binder S oa ot (kg/m)
(%) C BS FA (B w C BS FA S G
Low heat-A 50 30 20 235 141 A 723 873
35 Low heat-B 30 40 30 141 188 141 723 873
Low hest cement 85 - 15 400 - 70 723 873
High early strength low heat 30 40 30 a5 165 141 188 141 723 873
Low heat-A 50 30 20 183 110 73 775 937
45 Low heat-B 30 40 30 110 110 146 775 937
Low heat Cement 85 - 15 31 - 55 775 937
High early strength low hest 30 40 30 110 110 146 775 937
Low heat-A 50 30 20 159 95 63 819 912
55 Low heat-B 30 40 30 47 175 95 127 95 819 912
Low heat cement 85 - 15 270 - 47 819 912
High early strength low heat 30 40 30 95 127 95 819 912
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Table 3
Physica properties of OPC
) Dens Blaine Soundness Setting time (Min) Compressive strength (MPa)
Kind of t
e ot cemen i S Ini, Fin. 3d, 7d, 284,
OPC 315 3302 0.18 260 315 204 294 413
Low heat cement 3.20 3543 0.08 265 5:07 14.9 237 513
* Blast furnace dag cement
Table 4
Chemicd properties of BS
(g/em) (cm’/g) Lol SO, AlLO, Fe,0, ca0 MgO 0, K,O
290 4063 -137 3232 16.43 170 38.17 9.01 348 0.25
sod ARg-eF3IT. = & 141 S B AR AlES ARSI, B -5
AY AR RE ZA] 2 FAREAX = S, ?‘M < Table 4~Teble 8 2t} A2 =A=
%, $AN 2 FRlde S, A3k BaEdN  FE S LJ Ameet 5 Ao AEE B =
A Y 4 290k 40w 43 AYSdr.  AE 6:49) vigw Eflel A, #e e

ol AtEs w2 2AE ARSeiied, o 224
22 A@ANE 7342 Table 9o} 2t} 38t E3l= H<Al= PCAIE
ARSI, ARAIE = Sol2A1E ARSI
B AYM AR ARE AREE =l AAF] BE
ESWE AHESE AF ARIES ARSI 214 4 23 AdWd
A& Table 37+ 20}, Z3A=2A BS, FA, FC, Ma, FLP

=

B A7 4y wWyos Faese] B EQARE
Teble 5 E 9XE ARSI, 2R e FABES] AR
Chemical properties of FA

Density (¢/em®)  Blaine(cmg) LOI SO, (%) &% (%) Table 9

2.20 3538 0.23 526 1.95 Physical properties of aggregate

Density Fineness Absorption Unit volume
Teble 6 Aggregate (g/cmy modulus (%) weight (kg/m’)
Chemical properties of FC Fine Washsand 256 285 1.02 1518
agg. Crushedsand 270 2.95 1.02 1684

Blaine Chemical ingredient (%)
(em9) Lol S0, AlO, FeO, CaO MgO SO, K,0
7530 139 2013 473 445 6090 183 454 183

Coarse agg. 268 655 0.95 1564

Table 7
Chemical properties of Ma

Blane Chemicd ingredient (%)
/9) Lol S0, ALO, FeO, Ca0 MgO SO, K,O
5684 1077 2592 1203 125 4130 458 340 063

Table 8
Chemical properties of FLP

Blane Chemical Ingredient (%)
/9) Lol S0, ALO, Fe0, Ca0 MgO SO, K,0
9069 3614 992 371 260 4401 158 076 120

Fig. 1. Examination image.
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Fig. 2. Slump with kind of binder and W/B.
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Fig. 3. Air content with kind of binder and W/B.
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Fig. 4. Penetration resistance according to time binder and W/B.
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Fig. 6. Compressive strength according to kind of binder and W/B.
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