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The early-age properties of low slump concrete and mortar with the strength

Received Revised Form:March 30, accelerating compound were investigated. The strength accelerating
2014 compound was used as an additive and replacement material with varied
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content. The expansion of mortar samples containing the strength

accelerating compound stored in water and the autoclave expansion of paste
bar samples containing the strength accelerating compound were used to
determine durability properties. The long term durability property such as
sulfate resistance was also investigated. It was found that as consequence of
using the strength accelerating compound as an additive material the early-
age compressive strength and slump of concrete were improved. The
expansion of mortar due to storage in water was in the limit of the standard
when incorporated with limestone powder. The autoclave expansion of paste
bar sample containing the strength accelerating compound was less than
0.8%. The sulfate resistance of concrete was improved when using strength
accelerating compound as replacement material.
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Y
RIZ
Chemical and Physical OPC1 Fly ash Strength  accelerating
Properties compound
Chemical Sio, 17.72 33.41 1.76
Compositions* | Al,O, 3.78 18.74 0.36
Fe,O, 3.64 15.03 0.31
CaO 66.76 20.01 43.96
MgO 142 2.02 0.24
SO, 4.32 5.19 48.79
Na,0 0.24 1.27 0.60
K,0 0.60 2.92 0.08
TiO, 0.25 0.49 0.02
P,0O, 0.07 0.22 0.01
Physical Density 3.15 2.24 2.95
properties Blaine surface | 3300 2578 2984
area (cmz/g)
Loss on 1.06 0.23 3.78
ignition

3.2.2 NMINAFBUAUAIINAINIY

- AINAFDUNITVYIYFAIVIAI0Y199LVINITNAADUATY
WINIFIU ASTM C151 fio N15IANTSe8fIvatuieiing1e
Fuudinasuuin 25x25x285 wu. weruniseuluwm
autoclave La¥NSVNAFDUATVYNYAIVDIFIBEIINDIAIAN
1M5FIU ASTM C1038 Aa N15IANISVENEFIVDIULTINDTHN
1R 25x25x285 . Wiovnluaisazaie Ca(OH), 1Ju
Jeezian 14 U

- ilesanansiiuidsaiiuuna So; fige Jaosinis
nadeUN1sVEfvesilegnesdnilounluaisazans
ldgudan vinlalnenasieg19uosfiivuin 25x25x285
uy. wdanrwly 24 daluahededegieilaludalui
quiegsiieny 28 Yu Teidedieanualiugly
ansazanelaondamin ndeintuazrinisianisvenes
N9 2 eulagUseiin
szdunaiiuinaisiiusdesdailesdusznauniaaiily
anvazAdeivvesuBudnesaLaudLuziinaoy Al
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M19799 2 dunaNvaieLIAauUNIn OPCL Wisldnaasunsamyiderguda msned mdeda

drunay Paste Volume | SP C AC W SP G S
(litre/m?) (%) (kg/m?) (ke/m?) | (ke/m?) | (cc/m?) | (ke/m?) | (kg/m?)

opc-1 352 1.35 554 0 159 7473 980 742
opcl1+AC5.5 (add) 352 1 554 30 161 5536 980 742
opcl1+RK6.5 (add) 352 1 554 36 161 5536 980 742
opc1+RK7.5 (add) 352 1 554 42 161 5536 980 742
opcl 357 1 562 0 163 5618 972 736
opcl+RK5.5 (replace) | 357 0.8 530 31 164 4239 972 736
opcl+RK6.5 (replace) | 357 0.8 524 36 164 4193 972 736
opcl+RK7.5 (replace) | 357 0.8 518 42 164 4147 972 736
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ABUNSM OPCL Nl nsldansiiuniaasnlaaleisiAuuay

wnuAUnedIn TuuSunal 5.5%, 6.5% way 7.5% vasuvin

TanUszanu annan1smedeudunaiuinfiegsiiflansiiy
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WazUNUUIeEIUn 7.5% vesmtinianuszaruaziinan
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LdeA18UAIYDIA10E
ADUNIA OPC1+LP nanfumsiinidsalngliis

WWnnazunuiunsau TuuSun 5.5%, 6.5% uag 7.5% ved
ﬁmﬁﬂifaaﬂizmu INMIageUIzdLnaiuiinisldans
WiufndssalneiBidnlsidnisgaydeainisguiatesninis
wnufiunadiuvesfanuizaiu Jeaeandosiunsdlves

AUNANABUNSTA OPC1 Milansiiiumaedn

=] ' o ' = A 9 S o o o v W
AT 3 FAIUNANVDINIBENABUNTH OPC1+LP LWE]I?W]G]EE]UM?QEQL&EJW]QUWJ N13INBAI NIEIBA

druay Paste Volume SP C RK LP W SP G S

(litre/m”) (%) (kg/m®) (kg/m®) (kg/m®) (kg/m®) (cc/m®) (kg/m®) (kg/m®)
opc1+LP10 332 1.2 465 0 52 149 6193 1011 765
opc1+LP10+RK5.5 (add) 332 0.9 465 28 52 150 4645 1011 765
opc1+LP10+RK6.5 (add) 332 0.9 465 34 52 150 4645 1011 765
opc1+LP10+RK7.5 (add) 332 0.9 465 39 52 150 4645 1011 765
opc1+LP10 357 0.9 501 0 56 162 5013 972 736
opc1+LP10+RK5.5 (re) 357 0.7 470 31 56 163 3678 972 736
opc1+LP10+RK®6.5 (re) 357 0.7 464 36 56 163 3638 972 736
opc1+LP10+RK7.5 (re) 357 0.7 458 42 56 163 3598 972 736
a5197l 4 dunanvesiIBgIRBUN3n OPCT LilelimnasunisgayduAgus msneds Adsdn
Mix proportion w/b s/b C FA (kg/ms) RK (kg/ma) sand (kg/m3) W (kg/ma)
opc-1 0.55 2.75 519 - - 1426 285
opc-5 0.55 2.75 519 - - 1426 285
opc-1+FA20% 0.55 2.75 409 102 - 1407 281
opc-1+FA30% 0.55 2.75 356 152 - 1397 279
opc-1+RK5.5% Add 0.55 2.75 519 - 29 1426 285
opc-1+RK6.5% Add 0.55 2.75 519 - 34 1426 285
opc-1+RK7.5% Add 0.55 2.75 519 - 39 1426 285
opc-1+RK5.5% Replace 0.55 2.75 490 - 29 1425 285
opc-1+RK6.5% Replace 0.55 2.75 485 - 34 1425 285
opc-1+RK7.5% Replace 0.55 2.75 479 - 39 1425 285
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Compressive Strength (%)

Compressive Strength (Ksc)

W OPCl

W OPC1+AC5.5 (add)

] OPC1+AC6.5 (add) W OPC1+ACT7.5 (add)
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579 629 624
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£
< 500
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@ 400 -
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g 300 -
§
5 200 -
§
o 100 -
0 A
18hr 1 day 3 days
Age
W OPC1 W OPC1+AC5.5 (add) W OPC1+AC6.5 (add) W OPC1+AC7.5 (add)
116
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S 102 108
£
+ 100 -
C
g
&
2
§
5 50 -
£
S
(o]
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= o v v o ' a ei A o v w = a
gﬂ‘VI 6 ANNIAIDAYDINIBLNABDUNTH OPCL NNANFITLWNLNIEIDNA (ﬂsmwaﬂmamsmm)
700 W OPC1 W OPC1+AC5.5(RE) 1 OPC1+AC6.5(RE) W OPC1+ACT.5(RE)
632 607 455 600
600
488
500 464 467
400
300
200
100
0
18hr 1 day 3 days
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| OPC1 | | OPC1+AC5.5(RE) | | OPC1+AC6.5(RE) | | OPC1+AC7.5(RE)
100 99 0% o9
100 -
50 -
0 A

18hr

1 day 3 days
Age

UM 7 Aindednvesiiegenaunin OPCL NNaNansiuiassn (nsalnaulagn1sunui)
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W OPC1 +LP10 W OPC1+LP10+AC5.5(add)
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JUM 11 LARINANISNAABUNITUENEAIVOIAIUNAL
OPC1+LP @1111A3§1U ASTM C1038 WUIAINITVEIURT
V89679819 OPCL+LP Nilansifiuiddanauaglagiznis
a A o "o ' a A o v w

Wnilinanauazosnindieg1e OPCL Nnauasiuiassn
TnedgiAeaiy uazdallanlaifiu 200 luasounuuinsgiu

ASTM C150 2814L5AR1UAINISVEN8AIVDIRIDEN4

'
°o v w v
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