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Utilization of Mineral Admixtures for the Reduction
of Slump Loss in Fresh Concrete

28t Bos

Moon, Han-Young Moon, Dae-Joong

ABSTRACT

In order to reduce the slump loss of fresh concrete, we investigated the slump of concrete
according to elapsed time after mixing, and the concrete was manufactured to depending on
the mixing ratio of ground granulated blast-furnace slag{(SG) and fly ash(FA), and the
dosing method of chemical admixtures.

In the results of this study, when of SG or of FA was mixed with ordinary portland
cement, it could make to be reduced the slump loss of concrete mixed with only ordinary
portland cement. The concrete mixed with 50% of SG and 5% of FA resulted in effective
reduction for the slump loss. In addition, when some parts of chemical admixtures were
dosed in 15 minutes after mixig, it was the most effective method to reduce the slump loss of
concrete.

On the other hand, we found that the compressive strength of ternary ordinary and high
strength concrete until 28days was small. but that of ternary concrete at 91days was highly
increased about 31% and 15% extent.

Keyword : chemical admixture, mineral admixture, slump loss, dosing after dividing

method, binary and ternary concrete
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cement and mineral admixtures
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QC 3256 114921 040 | a6 | 554 | LOE | 11} 280 | 4580 :;"-770}5% KS F2405°ﬂ ] ]_al ,g ],o:n;},
PA|665212446] 279 ] 1.96 | 088 1 - | 330 | 215 | 3.274
3.3 232 E2| ufEt
(2) g}e) E3iA
AEGFAE el 2dAl (o] LGE ekghels, 1 ZaeE e AkmA SHI 22+2cm, E-
e b (e]s NPE bt £ AgAN) 329 40%, ABAE 42%, FINYF 4+
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Table 2 Chemical component and physical properties of chemical admixtures
[tems ) o . ) L Recommended
. Main component Specific gravity Characteristic pH
Type ™ dosage(Cx %)
LG Lignin sulfonate compsoites 1.25+0.005 Dark brown &1 0.2~0.5
NP Naphthalene sulfonate composites 1.19£0.005 Dark brown 911 0.6~24
PL { Polycarboxylic ether complex 1.04~1.06 Dark brown 5+1 0.5~3.0
Table 3 Physical properties of fine and coarse aggregate
ems G mm) Specific ravit Absorption(%5) | M. | Unit weight(kg/m) | ccentage of
- o Specific gravity Absorp % T M. ] elg s/m’
Type — mm pecific pravity sorption nit weight(kg/m solids (%)
Fine ngg. - 2.61 1.60 2.66 1.620 61.8
Coarse agg. 20 2.65 0.90 6.85 1.734 64.7
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Table 4 The mix proportions of ordinary strength concrete using SG and FA

[tems RN Slump Air Ww/B S/a Unit content(kg/m") DOC*(Bx%)
(em) (%) (%) (%) W C S G SG FA LG PL
SG30 v " " ” ” " 266 743 1042
3G50 " 1 " ” " ” 190 740 1037 190 - 0.43 -
FAL0 " ” ” ” " " 342 742 1040 38 38 0.48 -
FA20 ” " ” " " 4 304 735 1031 - 76 0.55 -
FA30 ” ” " ” " ” 266 730 1024 - 114 0.6 -
SG10FA20 20 22+2 1 4+05 40 42 152 266 734 1030 38 76 0.4 -
SG10FA30 ” ” " ” " ” 228 728 1020 ” 114 0.64 -
SG20FA20 " ” ” ” ” ” " 732 1026 76 76 0.53 -
SG30FALO ” ” ” ” " " " 742 1040 114 38 0.85 -
SG40FAD ” v " ” " ” 209 744 1043 152 19 0.95 -
SGHOFAD ” ” " " ” " 171 742 1040 190 19 0.95 -
o opC. | | mealaros e @ bse s e sy - | -0 Lo 38
SG20FAL0 " ” " " " " 266 744 1043 % 38 - 05
SG30FATO ” " " ” ” ” 228 742 1040 114 33 - 0.5
SG40FAS ” ” ” " ” v 209 744 1043 152 19 - 0.75
SGHOFAS ” ” ” r 4 " 171 742 1040 190 19 - 0.75
*DOC © Dosage of chemical admixtures - B © Unit binder content (kg/m")
Table 5 The mix proportions of high strength concrete using SG and FA
Items Gue | Slump Air W/B S/a Unit content(kg/m") DOC*(Bx %)
(mm) (cm) (%) (%) (%) W C S G SG | FA NP PL LG
3G30 ” " ” ” 3 ” 350 1 691 | 968 | 150 - 0.67 - "
SG50 " " ” " ” '/ 250 | 686 | 962 | 250 - 0.52 - "
FA10 " " ” ” ” ” 450 | 689 | 967 - 50 047 - "
FA20 " ” " ” ” " 400 | 681 | 956 100 | 0.63 - ”
FA30 ” ” ” " ” " 350 | 673 | 91 150 | 0.80 - ”
SGI0FA20 20 22+2 | 4405 32 42 160 | 350 | 678 | 951 | 50 | 100 | 052 0.3
SGLOFA30 ” ” " ” ” " 300 | 671 | 941 ” 150 | 0.69 - ”
SG20FA20 " ” ” " ” ” ” 677 | 950 1 100 | 100 | 060 - ”
SG40FAS ” ” " ” ” ” 275 | 667 | 930 | 200 | 25 1.0 - "
SGH0FAS v " " 4 ” ” 225 | 643 | 904 | 280 | 25 0.8 - "
LOPC b 20 L 2+2 14305 32 42 1601 500 |-697 - =050 0.50 =
SG20FA10 ” ’” ” " ” ” 350 | 690 | 968 | 100 | 50 - 0.66
SG30FAL0 ” ” " 4 ” ” 300 | 671 | 941 | 150 | 50 - 0.6
SG40FAS ” " ” ” " ” 275 1 667 1 930 | 200 | 25 - 0.5 -
SGHOFAS ” " 4 ”j " " 225 1 643 | 904 | 250 | 25 - 0.46 -

*DOC © Dosage of chemical admixtures

- B Unit binder content (kg/m"
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Fig. 1 Reduced slump loss ratio of binary ordinary strength
concrete using SG and FA
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Fig. 2 Slump loss ratio of ternary ordinary strength
concrete using SG and FA

13{}'—’1‘1Xﬂ{% AHg-EtE R A SRAIZE 120X T0~
% Axe $HZEAES e 83 1=
ﬂH oLov st Eefo l H o] &3u|go] zt7
50/9} 5%<l ‘zg{ri-f%l 12| BVl S EEd o
7 A Bt dSE %‘ Eiel= )
o8 A gk EA%’J$£% f=e
ol gaprh A 24 84

= I 3t
Aol SULELHES P e Zo F‘lg 3°1E}

.}

Ag Fol

L

Binder content = 380 kg/m
Water-binder ratio = 40%

80 |-

Slump loss ratio (%}
-3
(=]
T

70 -
80
90 -

i

I
00 ke m,_’
0 15 3o 45 80 80 120

Elapsed time (min.)

Fig. 3 Slump loss ratio of ordinary strength concrete
using SG and FA



2A £3 fadEe] $¥IEY AREL Y

Zo] Fig. 40|t}.

Binder content = 500 kg/m®
Water-binder ratio = 32%
Chemical admibdures = NP

Reduced stump loss ratio (%)

50 ! i j i in [
0 15 30 45 60 90

Elapsed time (min.)

Fig. 4 Reduced slump loss ratio of binary cement high
strength concrete using SG and FA
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Fig. 5 Reduced slump loss ratio of ternary high strength
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Table 6 Compressive strength of concrete (kg/crm?)

Age(days) 380(kg/m") 500(kg/m*)

Type 3 7 28 91 3 7 2 91
oPC 191(59) 260(81) 323(100) 429(133) 296(58) 404(79) 511(100) 536(105)
SG30 98(30) 181(56) 317(98) 236(46) 320(63) 574(112) -
SG50 4(1) 123(38) 234(72) - 42(8) 264(52) 443(87) -
FA10 145(45) 200(62) 284(88} - 277(54) 415(81) 446(87)

FA20 105(33) 200(62) 269(83) - 254(50) 353(69) 417(82) -

FA30 88(27) 184(57) 243(75) - 122(24) 268(52) 397(78) -
SG10-FA20 159(49) 217(67) 31297 - 160(31) 274(54) 408(80) -
SG10-FA30 45(14) 101(31) 247(76) - 112(22) 199(39) 352(69) -
SG20-FA20 89(28) 211(65) 295(91) 144(28) 273(53) 387(76) -
SG20-FA10 108(33) 175(54) 322(100) 445(138) 153(30) 266(52) 427(84) 569(111)
SG30-FAL0 83(26) 162(50) 306(95) 523(162) 131(26) 229(45) 449(88) 595(116)
SG40-FADL T5(23) 139(43) 284(88) 526(163) 126(25) 207(41) 415(81}) 614(120)
SG50-FAS 50(15) 112(35) 252(78) 531(164) 96(19) 164(32) 370(72) 613(120)

( ):Compressive strength ratio by strength of concrete without mineral admixtures at 28 days
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Fig. 11 Compressive strength ratio of ternary high
strength concrete
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