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A Study on Physical Properties of Concrete using Admixtures
for High Strength Concrete
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Abstract
’

This study was performed to get high strength of the precase concrete adopting a steam cur-
ing by using a gypsum-admixture for the high strength concrete.

The superplasticizer was used to compensate low slump of base concrete keeping its slump up
about 6+1cm. To examine the property for strength revelation of concrete using admixtures for
a high strength concrete, steam and standard curing were compared each other.

Test results were shown that admixtures for high strength concrete were more effective in
steam curing than standard curing.

On the ccndition that the unit cement content is about 530-600kg /m’, the compressive stren-
gth of concrete replacing by 10% of the admixture was obtained over 650kgf /cm?, which was
increased as 1.3 times as that for the nonreplacement,

When the admixture was replaced to 15—30%, the compressive strengh was obtained over
700kgf /cm® which was increased as 1.4 1.5 times.

* J8, Adoietay g e B8y sty B Te kool gk B9l 19954 69 3090 ) sheli wu)
A 1995k 89 ool ol slvhg Akl Gl

H 7 H 2% 1995.4. 155



Therefore, the admixture for high strength concrete, being effective in steam curing, was

more efficient to get a high strength concrete using only steam curing instead of an autoclave

curing for the secondary products of cement.

Keywords : high strength concrete, admixtures for high strength concrete, steam curing, stan-

dard curing, water-cement ratio, superplasticizer, compressive strength
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Table 1 Physical properties of ordinary portiand Cement
and admixtures for high-strength concrete

. . Specific Blaine
kinds sign . ,
gravity | (cm* /gﬂ)ﬂ
Brand A A 3.13 3642
Brand B B 3.13 3190
Admixtures for | DM 2.92 2700~ 3500
High—Strgngth Concrete | CP 2.92 7500

Table 2 Chemical composition of ordinary portiand
cement and admixtures for high-strength
concrete

Chemical composition(%)

| Si0, | ALO, | Fe,0, | CaO | SO, |Ig.loss

3

OPC | 2118 | 598 | 345 | 6191 _ 2.40 | L0l
DM | 0-8 056 0—2 [35—4540-600.2— 1.0
cP J17-21] 6-8 | — [39-43'23-29] -

Table 3 Physical properties of superplasticizer

Name Appearance i §pecific gravity pH
Mighty-150! Dark brown 1z 8+1

2azess ey



Mighty-150-8 A}&-3
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Table 4 Physical properties of aggregate

. IMax. Size| Specific |Absorption|
Kinds ) o Fineness
mm) | gravity | (%) ]
Fine Agg. 5 2.52 1.73 2.91
Coarse Agg.| 19 259 | 093 7.06
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Table 5 Experimental design

factor ] level
Cement confé.nt (kg /m’) | 460,530,600
W/B ratio(% 25, 28, 30, 35, 40
0. 10, 15, 30

Admixture copent(BX %)
S/d('r)) 40

—t—
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Table 6 Test result of strength and quality of fresh concrete

T : Quality of fresh Splitting tensile
i Replacement concrete Compressive strength(kgf /cm?) strength
B ' W/B of Admixture Kind of (kgf/cm?)
kg /m?) ‘: ) (%) Cement SP Slump Stearn curing Stan@ard Ste_am
1 (Bx%) | (cm) ‘ unng St
lday :@ 7day | 28day 28day 28day
160 30 0 B 3.20 5.5 286.8 © 292.8 | 374.3 471.1 33.0
DM10 B 270 | 50 [ 2254 | 277.6 | 4253 | 2546 3.2
95 ¢ B 4.20 6.0 248.3 | 324.7 | 315.8 368.0 29.6
DMI() B 3.50 5.3 291.6 | 371.8 | 336.1 290.3 31.5
28 0 B 2.60 5.0 264.4 | 340.8 \ 375.6 435.4 40.3
o B | 080 | 58 | 3348|4297 15212 | 5466 3.9
A 1.20 5.7 377.7 | 415.1 © 4749 506.7 . 39.7
30 DM10 B 0.55 6.0 389,fi 448.‘8 i ():74.8 424.0 41:1
530 i A 0.70 5.0 425.3 | 512.3 | 648.7 415.7 46.7
CEIS A 0.80 7.0 465.4 | 550.0 | 682.5 631.5 55.5
CP30 A 0.65 6.3 488.3 | 631.5 | 738.5 420.2 56.7
0 B 0.20 6.1 276.7 | 368.6 | 472.4 461.3 41.0
35 DM10 B ] 0.00 5.0 344.8 | 405.5 | 582.5 342.5 48.6
A 0.00 5.5 368.0 | 438.0 | 576.8 320.9 37.4
n 0 ) B (). 00 13.0 237.5 | 317.0 | 379.4 347.0 36.1
DM10 ) B 0.00 17.0 236.2 | 359.1 | 488.9 201.2 49.2
0 B ().VY(J 5.0 345.1 | 462.2 | 473.6 537.3 42.0
A 0.50 7.0 13158 | 408.7 | 468.6 436.1 41.1
600 30 DM10 B 0.40 6.3 ‘ 426.5 | 528.4 | 636.6 318.9 59.2
CP15 A (.55 5.2 * 468.6 | 573.0 | 715.6 643.0 52.0
CP30 A 0.45 51 5208 | 616.2 | 722.0 445.6 64.4
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Table 7 Properties of strength for replacement ratio of
each admixtures(W/ B=30%)

B 'Replacement Ratio of adngixtures( 5)
kg /m | EC 0 | DML | CP15 | CP30
lday 100 115 123 129
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o8day | 100 133 | 144 | 156
iday ' TLM% 165
600 | 7day A 140 | 151
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Table 8 Relative compressive strength of standard
curing concretes to steam curing

B W /B Replacement Ratio of admixtures(%)
' ’ OPC | DM10 | CPI5 | CP30
460 30 126 60 -
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530 | 35 98 58 - -
40 91 e | -
600 30 103 50 90 62
170 f
[ Be=h00kg /m? L !
80 W/B=30% .~ CPIDAY|
3 /a=40% o7 CP2sDAY
180 RE=e =) |
N S _ " CP7DaY!
;;' 1404 > ;
80 . !
g ]DM -28DAY & i
1? 1] ) Ve ‘
= | A SEDMADAY ‘
T 1204 ’ |
= ! :
! A » . , |
i A DM-TDAY !
/- |
- i
100 r i
< g M 1< 2L "‘ 3 IS

Redacemet Ratio of Adridures (%)
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