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The purpose of this study is to investigate the effect of combinations of different accelerators mixed on the early age strength
development of concrete of 21 to 27MPa in the curing temperature of 10C compared with existing early strength agent. The present
study was assessed the early strength development of combinations of three different accelerating admixtures with early strength
type agent comparing to single accelerating admixture with early strength type agent. As a result of this study, the effect of
CaBr,+NaSCN+DEA combination on strength development showed better than CaBr, or NaSCN alone with early strength type agent.
Therefore, we observed that concrete using CaBr,+NaSCN+DEA combination with early strength agent was achieved 5MPa 12hours

earlier than use of CaBr, or NaSCN alone.
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Fig. 1. Previous result, the effect of early strength agent for
concrete(Kim et al. 2016)
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Table 1. Experimental design

. Cement |Curing| Admixture '
Series | contents | temp. Accelerators Evaluation
(gm) | (C) | VP°
® Slump(mm)
300, Poly = Air(%)
I 330, 10 carboxylate NA ® Compressive
360 strength
(24hr, 36hr)
& Slump(mm)
300, oy CaBrtDEA | o jivos)
il 330, 10 ® Compressive
360 carboxylate CaBr,+ strength
NaSCN+DEA (24hr, 27hr, 300r)

Table 2. Physical properties of used materials

Classification Properties
OPC(Density : 3.15g/c,
Cement specific surface area : 3,318cm’/g)
sl Washed sea sand, FM:2.01
Fine (Density : 2.60g/cm, absorption : 0.79% )
aggregate © Crushed sand, FM:3.29
(Density : 2.57g/cm, absorption : 0.87% )

Coarse aggregate

Crushed granitic aggregate(Size : 25mm,
Density : 2.60g/cm, absorption : 0.76%)

Agent PC Polycarboxylic acid Group, Density : 1.05g/cm
Cb Calcium bromide, CaBr,
Accelfe rating St Sodium thiocyanate, NaSCN
admixture =
DEA Diethanolamine, C4H;;NO,
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Z32|E SO RO UIot Z0| LIEILIX| teH, 2
2 ool M=ol w2 Z32|E HiEfE Table 30 LIEFK! SO 2HZ 5l= 2302 D= DiEsis 702 LIERIC
[ SERES 12 DAVIELE 21, 24, 27MPaS TS| /15101 ot0] eojoiifiz Zaizainpt 2a2lE0 K540 0lxlE
7|& 2o|2 vies &oto] 300, 330, 360kg/mO =2 MHGIH SIS x| US Zio=Z TCE|C}
L slx 52 HES = . - =
Ot SERES I1= Zei=2IMo] S AEo17| Floto] SERES SHH Z7|2f0| 22 Plainit Bl w510 ZEHEEIN Cabr+DEA
I o| HiRIR 70l ZSETINY XeteS TR AIHEZ| 0.5, o IS I M7l Holo| s I A I5t0| gl oz
X750 N -
1.5% F71=2 ZBKolRd. LIERHOLY, ZEHEZIR| CaBr NaSCN+DEAS| ZBIAIR 0| 22
FEot ZFe|EQ HelaE2 dELH ALZ0 Uf% b
st al = St = (@) (@)
Kot X 202 BIEREES 12510] 195ke/m 22 NHSIR M, Table 4. Fresh properties of concrete
MEA= XS 25002602 915 HEAL B A
=M =S 2 =g 5t7| SIotd MAAL & AAE Farly swengih Agent | o "
462 HIEE =%oIUCt Eot ZIR|EL 242 KS7|EE 1L SERIES - Replacement (;u;?) (0/;
ype % 0
245101 Slump= 180+25mn, 7|2S 4,541 5%=2 AFEIC (B%)
:i |'0:i p , O |o 0 e} |'M I' P300 N 200 38
I P330 - 195 43
2.4 AlgidhH == ; 05 iz(s) :.‘1‘
_ _ CaBr,tDEA . :
27| g2 B32IEC] BN WIS B ST, B7RARY PE300 S T
o CaBr,+ 05 185 48
S KSF 2402 ‘232|EQ| SEI AR KS F 2421 "o NaSCN+DEA| 1.5 185 41
o5t ore Fgp|Eo| ZJ[=kAIEHE of O AN[BIT 0.5 190 5.0
oI5t ZX| %2 Z32|EQ| J7 AL 0l 25t HASIAC CaBrytDEA n o -
ZstEl 232|EQ| Q é I 2SS KS F 2043 ‘242|EQ I | PE330 ' '
_ _ CaBr+ 0.5 185 5.0
A NS SAH MR off 256104 (100mm<200m A|EHE NaSCN+DEA 15 185 44
Iﬂx—f@ é, KS F 240 ‘5'—33|_ |:F'? l’E A|D-“:”H-I O'H 21'_SB|'O4 CaBr,+DEA (1)2 ;(9)(5) 2?
3| 2 ' == =S =x15 . .
AZE MZollA 300tongd UTMS 0123510 z|tistss X6t PE360 ™ B+ 05 180 45
S AUFUCE AMGIKLCE NaSCN+DEA 1.5 195 4.0
Table 3. Mix proportion
RIS W/B S/a Shump Air Binder Unit_weight(kg/m’) AD EA
@) | (%) | (@@mm) ) (ke/m’) w C Ss Sc G | B% | B%)
P300 | 600 | 50 300 195 300 363 544 907 1.0 -
I P330 | 545 | 49 | 180425 | 4.5+15 330 195 330 351 526 912 1.0 -
P360 | 500 [ 48 360 195 360 339 508 917 1.0 -
PE300 | 600 | 50 300 195 210 363 544 907 1.0 (1)2
il PE330 | 545 | 49 | 18025 | 45:15 330 195 300 351 526 912 1.0 (1)2
PE360 | 500 | 48 360 195 330 339 508 917 1.0 (1)2

% C: Ordinary portland cement, Ss: Sea sand, Sc: Crushed sand, G: Crushed coarse aggregate

% AD: Accelerating admixture, EA: Early strength agent
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Fig. 2. Compressive strength of concrete with AD at elapsed time

—&8—PE300_D 0.5
|| —®—PE330_DO0S

.
5}

------------------------

—C—PE360_D 0.5

o

Compressive strength{MPa)
o

w

0

18 21 24 27 30 33 36
Elapsed time(hr.)

Fig. 3. Compressive strength of concrete mixed CaBr,+DEA 0.5% at
elapsed time
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Fig. 4. Compressive strength of concrete mixed CaBr+DEA 1.5% at
elapsed time
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