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A Study on the Properties of High Performance Concrete Using
CSA Expansive Additives and Inorganic Admixtures
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ABSTRACT

Recently. high performance concrete developed has a good quality at fresh and hardened
state, but high binder contents results in spending much money on manufacturing and many
cracks by drying and autogenous shrinkage. Therefore, in this paper, not only prevention of
cracks caused by drying and autogenous shrinkage, but improvement of quality and
accomplishment of economy by applying F.A(fly ash), S.F(silica fume) and CSA(calcium sulfa
aluminate) expansive additives as an inorganic admixtures in W/B 35% are discussed.
According to the experimental results, when 5% of CSA expansive additives and 15:5
(F.A:S.F)are replaced at unit cement content, high performance concrete with both good
fluidity at fresh state and high compressive strength. compensation of drying and autogenous
shrinkage at hardened state are accomplished.
keywords : CSA Expansive Additives, Inorganic Admixture. High Performance Concrete,

Drying Shrinkage, Autogenous Shrinkage
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Table 1 Experimental plan and mix design

:%Azrim&o:a&ﬁ

2.2 AlBNE

EA|FA|S8F| Unit S.P Volume( ¢ /m’) Weight (kg/m”

\Z\;])a /B | /B | /B | water (S;A) /B A(J;]//)B / ght (kg/m )
@) | ) | (%) (kg/ms) o (95 0 C S G |[EA/FAISF| C S | G |EAF.AISF
0 1581311|311| 0O 0 0 |498(796]799] 0O 0 0
0 10 1433071307 0 | 23 0 {450(786]|789] 0 | 51 0
20 0 12713041304] 0 | 45 0 1400177817811 O {99 O
0 150(3091309] 12| 0O 0 [473|791|794| 251 O 0
5 10 135{305|305| 12| 23| 0 |425[781{784; 25 | 51| O
20 11913021302} 12| 45 0 [375]773]|776] 25 | 99 { 0O
0 158 (311{311} O 0 0 498 1796|799| 0O 0 0
0 5 151[309{309| O 0 11 1476{7911794] O 0| 24
0 10 143 1307{307| O 0 23 | 450 [ 786789 O 0 51
35 Q 175 50 11.75]0.0045 150(3091309{ 121 0 Q 147317911(794{ 25| O Q
5 5 14313071307 12| O 11 | 450 (786|789 25| 0 | 24
10 135|305|305| 12| 0 23 {425]781)|784] 25| 0 | 51
0 0 158 13111{311}] O 0 0 [498]796|799| 0O 0 0
0 10 | 10 12713041304| 0 |22.5122.5]1400|778{781] 0 | 50 | 50
15 | 5 127{304(304] 0 | 33| 12 [ 400|778(781] O | 73 | 26
20 0 1271304{304] 0 | 45 0 | 4001778781 0 | 99 | ©
0 0 1501 309|309| 12| 0O 0 [473]1791]794] 25| 0O 0
5 10 | 10 119(302|302| 12 (22.5/22.5] 375 | 773|776 25 | 50 | 50
15 5 119(3021302| 12} 33 | 12 | 375|773{776| 25 | 73 | 26
20 0 119(3021302] 12| 45 0 |375]773{776] 25199} 0

¥ E.A-Expansive additives, F.A-Fly ash. S F-Silica fume.
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Table 2 Physical properties of cement
; Compressive
_ Setting
Specific | Blaine SOZIS‘S ™ time(min) st];zngt)h
gravity | (or/g) (%) .
° Ini. | Fin. | 3d | 7d | 28d
3.15 3.430 0.07 236 | 332 | 232 [301{ 395
Table 3 Physical properties of aggregates
- Absorption] Unit | Solid volume
Kinds Spem{w F.M ratio weight | percentage of
gravity (%) (kg/m') |[shape variation
River
sand 2.56 |2.62 2.25 1530 61.0%
Crushed
apgregate 2.57 |6.67 1.83 1532 59.0%
Table 4 Physical properties of admixtures
Specific
T External : 9
Ingredient appearance Type ;irzia%tg/ Cx(%)
Polycarbonic Dark . + _
acid brown Fluid | 1.05%0.02 | 0.5~3.0

Table 5 Chemical properties of expansive additives(%)

Ca0 | Al20a] SO3 MgO|Fez03 R20 |Si0O2(lg.loss| Total f~CaO
46.5414.92132.27(0.17{0.78 |0.14|4.01] 1.05 [99.88]15.90
Table 6 Physical and chemical properties of fly ash
Specific | Blaine A o
aravity | (cm%g) Chemical components(%)
29 3918 Si0s | Alz03 | Fey0z | CaO | SO; | MgO
60.4] 247 | 4.6 3.2 0.2 0.8
Table 7 Physical and chemical properties of silica fume
Specific Density . o
gravity | (ke/m’) Chemical components(%)
Si0q | Al04 | Fez03| CaO | K,0 {MgO| NayO [Ig.loss
2.2 300
90.16} 0.77 | 1.7210.32|1.25|1.03} 0.36 | 2.29
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Fig.1 Mixing procedure of concrete
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Fig. 3 Autogenous shrinkage mould
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Fig. 6 Setting time by the replacement of admixtures
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