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Expansion Properties of Concrete under Various Unit Contents of
Expansion Admixture and Curing Conditions
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ABSTRACT

Usually, the expansive additives is used to prevent the occurrence of drying shrinkage in concrete.
However it may sometimes be over-added in field due to the insufficient cognition of constructor’s,
which may cause the serious problems in concrete structures. In this study the experiments are
performed to present the expansion properties of concrete by varying the water to binder ratios, unit
contents of expansive additives and curing conditions. By the results, the strength showed an increase
with the addition of expansion additives from 30kg/m’ up to 50kg/m3, and a great decrease by
contraries if the larger amount are added. Also the more the expansion additives were used, the more
length change occurred in concrete. In view of the curing conditions, the concrete by air cured
appeared a little expansion even the unit expansion additives increased, which showed an opposite
inclination of that with standard curing. This could be explained by the less occurrence of hydration in
air condition which also lead to the little expansion of concrete. Hence the expansion concrete to be
cured in water or moisture condition became an especial important thing. concrete using expansive
additives showed that high expansion was taken place with the rise of temperature.
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Table 1 Test plan
Factor Levels
W/B(9) 2 40, 60

Unit contents

mix : W/B 40%| 0 23
of expansion 9

46 57 69 30 92 103 114

design| admixtyre

(kg/m”) W/B 60%| 0 15 38 416 53 61 69 76
Target slump| 1 15~ 18cm
Measurement
Fresh concrete 4 |wglump ®siump flow ®air content ®unit volume weight

wstandard curing (20+2C) - Air curing after water curing at 7 days
Curing method | 3 |wair curing(W/B 40%)
® curing temperature(W/B 40%) - 5T, 10T, 20T, 30T

Hardened
m]length~change

(@]

concrete

®loss of weight

= compressive strength(3, 7, 28, 91, 180 days)
mtensile strength(28days)

s dynamic modulus of elasticty

[N}

Constraint W/B 60%

m compressive strength of specimens both unrestraint and restraint at 28 days

W/B 40% - unit contents of expansion admixtare 0, 23, 46(kg/m”)

- unit contents of expansion admixture 0, 15, 31(kg/m")
comparison of restraints( ¢ 10X20cm mould)
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Table 2 Mix proportions

Unit contents

W/B ‘i’;:r S/A | AE/C | of expansion Volumef( ¢ /m®) Weight (kg/m®)
o, 9 g, dmixture - .
0 | gy | P | P | . | ¢ [ s |6 Jue’l ¢ | s | 6 |UuR
0 145 226 | 401 0 458 569 | 1050 0
23 138 225 | 400 8 435 568 | 1046 23
46 131 225 | 400 16 412 567 | 1044 46
57 127 225 | 400 20 400 567 | 1044 57
40 183 36 0.27 69 123 225 | 400 24 389 567 | 1044 69
80 120 225 | 400 27 377 567 | 1043 80
92 115 225 | 400 32 366 566 | 1043 92
103 113 225 | 400 35 355 566 | 1042 | 103
114 109 225 | 400 39 343 566 | 1042 | 114
0 a7 277 | 398 0 305 698 | 1040 0
15 92 277 1 398 5 290 697 | 1039 15
31 87 276 | 398 11 275 697 | 1038 31
38 85 276 | 398 13 267 697 | 1038 38
60 183 41 0.15 46 82 276 | 398 16 259 696 | 1038 46
53 80 276 | 398 18 252 696 | 1037 53
61 77 276 | 398 21 244 696 | 1037 61
69 75 276 | 397 24 236 696 | 1037 69
76 73 276 | 397 26 229 695 | 1036 76
*) U.E : Unit contents of expansion admixture
Table 3 Physical properties of cerment
: Compressive
. . Sound- | | Setting t th
2?:3{1; 1(3;?}2;% r(l;s? time(min.) eat /o)
v Ini. { Fin. | 3d | 7d | 28d
3.15 3.430 0.06 236 | 332 | 210)280| 376
Table 4 Physical properties of aggregates
s Ab ti Unit | Solid vol
Kinds Specgft'lc F.M Sroartlgomn weimht pgréen‘égi;le'mgf
_ gravity (%) (kg/m') [shape variation
S;\;ledr 2.56 12.62 2.25 1530 61.0% Fig. 1 Mixing procedure of concrete
Crushed
2.57 |6.67| 1.83 | 1532 59.0%
aggregate] . = 3 5
Table 5 Chemical properties of expansive admixture(%) @ % "}-‘.’f]%’—iz‘%‘:/\]@ﬂ' As 2az2d 4% %
I o) ive re(%;
e it ARRTE KS D 71E0 Fein Pion AN
Ca0 |AlLOs| SOs | MgO|Fez0s| In.Re| SiO; | 18.1oss | £-Ca0 =g éolﬁﬂ' AL KS F 25692 FA | o7
525 [10.0{28.3[ 06| 1.2 | 1.4 | 40| 1.0 { 159 A< 7|2¢y7 74 AAE $F2FAE & 2 9
Te 7FYY(RE 20+2T, % 601tH%)C2
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Fig. 2 Change in slump and slump flow by use of
expansion admixture
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Fig. 3 Change in air content and unit volume weight by
use of expansion admixture
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Fig. 4 Change in compressive strength by use of expansion admixiure
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concrete using different W/B ratios and expansion
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Fig. 8 Change in length, dynamic modulus of elasticity, and weight loss of Fig. 9 Change in length, dynamic modulus

concrete using different W/B ratios and expansion admixture (water curing)
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of elasticity, and weight loss of
concrete using different W/B ratios
and expansion admixture (air curing)
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Unit contents of expansion admixture Okg/m‘

Unit contents of expansion admixture 114kg/m3

Photo 2 SEM under standard water curing(W/B 40%, after 7days)
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