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Abstract

In order to assess the compressive behavior of high performance concrete (HPC) that incorporates
ground granulated blast-furnace dag (GGBS) and slica fume (SF), uniaxid compression tests were
carried out in this study. For compressive strengths of HPC, three variable water-to-binder ratios (0.40,
0.34, and 0.28) were considered. Compressive strengths of the 100 mm x 200 mm cylinder specimens
were determined in accordance with KS F 2403 The compression strength at each curing age (1, 7, 28, and
91 days) was measured to evauate the strength development characteristic of HPC under different curing
temperature (20, 35, and 5001). Test results showed that the effect of curing temperature on the strength
development of concrete increased as water-binder ratio higher provided that developed strength is lower
67% of the pecified compressive strength. However, in the stage of strength beyond 67% of the specified
compressive grength, the strength development rate wend dow down as the curing temperature higer.
Therefore, in the initid curing stage, high curing temperature is needed to accelerate the strength
development rate, and the proper curing temperature between 2011 ~ 3501 is required for controlling the
strength development rate of concrete.

Keywords : High performance concrete (HPC), Compressive strength, Blast Furnace Slag, Silica
Fume, Curing temperature, Curing Age
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[Tablel]Physicalpropertiesofmaterials

=3
EIPIRS us =
(mm) AHE dasls | nEeda | Eeax TEX el
20 3.15 2.32 2.94 2.77 2.68 2.85
[£ 2]23EE big
[Table2]Mixproportionsofconcrete
fek UnitWeight(kg/m3)

(Mpa) | WB | Sla C |GGBS | SF s SP
40 40 43 155 116 252 19 1048 765 0.75
55 34 39 155 187 296 23 1033 670 (0.70
70 28 39 155 166 360 288 1027 635 [1.00

(@Q=ZM £

(C)AHE F(d)2AM HigEf b)ym2=x &<
[Z23 1232 E sigatd
[Fig.1]Mixprocedureforconcrete
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[Table3]SIumpﬂow,aircontentsandtlmeofsettlngofconcretemlxtSemng time of concrete mixture

ure Inifial (hr : min) Final (hr : min)
fek Curingtemperature| Slump| Flow | Aircontents
(MPa) () (mm) | (mm) (%)
40 20 6:02 8:40
(WB=043535 175 - 4.3 4:24 5:54
3:.01 3:17
55 20 6:15 8:30
WB=0343%5 170 - 4.7 3:56 5:24
50 2:30 3:07
70 20 5:50 7:46
35 - 600 5.3 3:18 4:59
(WB=0.28) 50 2:02 2:48
23275%
238 E

Zdst: 238 EQ ¢
gedof w2k 3,000kN
5 off LtEtEt HiQb &

(D2 24524 (12 ST Al (28 43712 Y (12 5L SZEAE
[Fig.2]Watercuring [Fig.3]Slumptest [Fig.4]Slumptest [Fig.5]Compressivetest
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(@ T =20°C (b) T =35°C (c) T=50°C

[23 6]A ESH-HHFM(W/B=0.43)
[Fig.6]Compressivestrength-straincurve(W/B=0.43)

(& T =20°C (b) T=35°C (c) T =50°cC
[23 7|2 ES™-HHFM(W/B=0.34)
[Fig.7]Compressivestrength-straincurve(W/B=0.34)

(& T =20°C (b) T=35°C (c) T =50°cC
[23 8]AESH-HHFM(W/B=0.28)
[Fig.8]Compressivestrength-straincurve(W/B=0.28)
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