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An Experimental Study on Effect of Water-to—Binder Ratio and
Admixture on Autogenous Shrinkage of Ultra High Strength Concrete

%IlCH%* 7='X|-?-'_.]** -{ll:—%t!t*t -Erg -/F****

Kim, Tae-Hoon Kim, Ji-Won Sohn, Yu-Shin  Yoon, Young-Soo

ABSTRACT

This paper investigates the shrinkage behavior of Ultra High Strength(UHSC) having three
water-to-cementitious material ratio, 0.20, 0.16, 0.12. All of mixtures have same design
compressive strength. Free shrinkage test for autogenous and drying shrinkage using
100x100x400 prismatic specimen was conducted. On all mixture, Effects of fly ash and
blast-furnace slag on each shrinkage test results were also investigated. The largest portion of
autogenous shrinkage was observed in UHSC12 (w/b=0.12) and the measured strain was as high
as 80% of the total drying shrinkage strain. The autogenous shrinkage of UHSC decreased as
the amount of fly ash increased as demonstrated in the literature. However, the results of the
effect of blast-furnace slag on autogenous shrinkage were somewhat different from previous
researches.
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Portion(%) S/A Unit Weight(kg/m3)
Mix W/b SP
SF |FA |SG (%) W C SF FA | BFS S G
UHSC20 12 0.20 | 34.00 | 155.00 | 682.00 93.00 - - 51822 | 104464 | 1.30
UHSC20-BFS15 | 12 15 | 020 | 3400 | 155.00 | 56575 | 93.00 - 11625 | 51589 | 103995 | 1.30
UHSC20-BFS30 12 30 | 0.20 | 34.00 | 155.00 | 44950 93.00 - 23250 | 51356 | 1035.25 | 1.30
UHSC20-FA10 | 12 | 10 020 | 3400 | 15500 | 60450 | 93.00 | 7750 - | 50883 | 102571 | 1.30
UHSC20-FA20 12 | 20 0.20 | 34.00 | 155.00 { 527.00 93.00 | 155.00 - 499.43 | 1006.78 | 1.30
UHSC16 12 016 | 3200 | 15500 | 8250 | 11625 | - - | 43391 | 95752 | 160
UHSC16-BFS15 | 12 15 | 016 | 3200 | 15500 70719 | 11625 | - | 14531 | 431.17 | 95147 | 160
UHSC16-BFS30 | 12 30 | 016 | 3200 | 15500 | 561.88 | 11625 | - | 29063 | 42843 | 94542 | 160
UHSC16-FAI0 | 12 | 10 016 | 3200 | 15500 | 75563 | 11625 | 96.88 - | 4228 | 93314 | 160
UHSCI6-FA20 | 12 | 20 016 | 3200 | 15500 | 65875 | 11625 | 19375 | - | 41181 | 90875 | 160
UHSC12 12 012 | 3000 | 15500 | 113667 | 15500 | - - | 32269 | 78189 | 320
UHSCI12-BFS15 | 12 15 | 012 | 3000 | 15500 | 94292 | 15500 | - | 19375 | 31926 | 77359 | 3.20
UHSC12-BFS30 | 12 30 | 012 | 3000 | 15500 | 74917 | 15500 | - | 387.50 | 31583 | 76528 | 320
UHSCI2-FAI0 | 12 | 10 012 | 3000 | 155.00 | 100750 | 15500 | 12017 | - | 30887 | 74843 | 320
UHSCI2-FA20 | 12 | 20 012 | 3000 | 155.00 | 87833 | 15500 | 25833 | - | 29506 | 71496 | 320
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Cement 2% 3413 cm2/g 3.15 1T REXEUEAAE
Silica Fume E2x 240,000 cm?/g 2.20 -
Blast Furnace Slag B2 4,266 cm2/g 2.80 -
Fly Ash 22 = 3450 cm2/g 2.20 -
Fine Aggregate A H A} 2.59 ZHUE 280
Coarse Aggregate A& A 2.80 HdAF 13mm
Superplasticizer DA}e] SSP-104-8 - ZIZEE E3A
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Portion(%) Slump 28
Mix w/b
SF FA SG (cm) (MPa)
UHSC20 12 45 87.0
UHSC20-BFS15 12 15 30 87.0
UHSC20-BFS30 12 30 0.20 53 88.3
UHSC20-FA10 12 10 46 55.2
UHSC20-FA20 12 20 49 87.5
UHSCI16 12 46 96.3
UHSC16-BFS15 12 15 47 9.2
UHSC16-BFS30 12 30 0.16 43 93.8
UHSC16-FA10 12 10 52 107.3
UHSC16-FA20 12 20 53 102.0
UHSCI12 12 40 103.3
UHSC12-BFS15 12 15 43 102.2
UHSCI12-BFS30 12 30 0.12 52 101.0
UHSCI12-FA10 12 10 55 108.1
UHSC12-FA20 12 20 59 106.3
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