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Abstract The main disadvantage of rapid setting concrete is the occurrence of cracking because of fast
hydration reaction due to high thermal expansion and shrinkage. However, if the fly ash is used in concrete, it
is possible to prevent cracking since the hydration heat can be decreased. Although Very-Early Strength-Latex
Modified Concrete(VES-LMC) is an excellent material, occurrence of cracking has been reported because of
high hydration heat. In the present study, new method which can apply the fly ash to the VES-LMC was
developed. Research for the new method to improve the safety for the cracking was conducted. Safety was
confirmed by reducing the shrinkage and hydration heat in the condition of overcoming the low early-age
strength. Detailed conclusions are follows.

Early-age compressive strength was decreased a little with increase of UFFA content. However, 28-d
compressive strength was statistically insignificant regardless of UFFA contents. If the UFFA is replaced 15% to
20% of unit cement weight in concrete, maximum shrinkage can be reduced up to 43% to 47%. Usage of
UFFA in VES-LMC guarantees the safety for cracking since it is very effective to control of early-age
shrinkage.
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[E 1] UFFA VES-LMC Hj3}3®
- Wed 3
~ {UFFAW[C| Sa Unit Weight(kg /m) Rearder
Variables UFFA| Latex |Cement| Water | Sand | Gravel
(%) | (%) | (%) (%)
(ke) | ko) | (ke) | (kg) | (kg) | (ko)
U0%-LIS- 0% | 38 | 50 | 0 |112.5] 360 | 77.3 | 838 | 873 | 0.3%
C0%*
US%-LIS- 5% | 38 | 50 | 18 |112.5] 342 | 77.3 | 836 | 872 | 0.3%
C0%
UIO?E)I;/,IS% 10% | 38 | 50 | 36 |112.5] 324 | 77.3 | 835 | 871 | 0.3%
- 0
UIS?E)I;/,IS% 15% | 38 | 50 | 54 |112.5] 306 | 77.3 | 834 | 870 | 0.3%
- 0
UZO?E)I;/,IS% 20% | 38 | 50 | 72 |112.5]| 288 | 77.3 | 833 | 869 | 0.3%
- 0
Indication of Variables
U0%-L15%-C0%* ; UFFA0% - Latex 15% - Ca(OH), 0%
2.2 AN ERE
221 =84 ANHE(VES—-Cement)
VES-Cement:= VES-LMCH-& ZXEHA|HEE ALE
shedch. & 25 VES-Cemento] 2o - 8514 54 A1
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[E 2] VES-Cement®] &2|3}3}2] E4

Chemical composition (%) Fineness | Specific

2 .
P | §i0, | ALOs |Fex0s | Ca0| MgO | 505 | (€17 9) | gravity

Cement

VESe;l(:em 102 | 16.7 | 1.3 |50.8| 1.4 |15.5| 5,700 2.95
[& 3] UFFA9] & 3}stz] B4
Chemical composition (%) Fineness | Specific
Tope (em*g) | gravi
Si0; | ALOs | Fe;,05| CaO | MgO | (€ /9) | gravity
UFFA | 494 | 27.5 | 843 |1.621| 1.12 6,934 2.58
[ 4] A9 =94 54
Max. Specific | Absorption rate
Type size(mm) gravity (%) EM
Fine aggregate <5 2.58 0.71 2.76
Coarse 19 mm 2.69 0.68 6.60
aggregate
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. Minimum
Solids RVT Surface | Particle |Stabil film
conten brookfield . . . .

¢ pH viscosity tension size izer forming

° | (dynes/cm) | (nm) | type | temperature
(%) (mPa - s) 0
45~48/95-110| 40 30~35 |180~210 ‘“‘llc"n <4

2.3 iy

231 SA0|2 FoAIA

ELAES ASTM C 12022} AASHTO T 2599 4
H Havol2 FHAIY wheh AlES S35kt A
Fe 217 100mm, o] S0mm AJ@HE A2kste] 43y
sheleh. 1Y 12 ol FuUE YXE THE 5%
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[# 6] 74 B+

Coulomb Permeability Rating
4000014} High
2000 ~4000 Moderate
1000 ~2000 Low
100 ~1000 Very Low
1000]3} Negligible
Power Source
N v /
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