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Effect of the Curing Temperature on Autogenous Shrinkage of the High Strength
Mortar incorporating Mineral Admixtures
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Abstract

In this paper, tests were carried out to monitor the effect of the curing temperature on autogenous
shrinkage of the high strength cement mortar incorporating silica fume, blast furnace slag and fly ash
ranged from 10%~30% by mass of cement. The curing temperatures were varied from 5C to 35T,
respectively. According to results, the setting time exhibited to delay with increase of admixture and
drop of temperature. As for the effect of curing temperature on autogenous shrinkage, the increase of
SF and BS resulted in an increase of autogenous shrinkage, while the use of FA decrease. The higher
the curing temperature is, the greater the autogenous shrinkage is. This is due to the accelerated
hydration rate of cement. It is found that the maturity does not consider the effect of curing
temperature on autogenous shrinkage.

ARIE : las, PYLE, deloHE, EE
Keywords @ Autogenous Shrinkage, Curing Temperature, Silica Fume, Mineral Admixture

1.ME FE A Ha, olgh 2o FIe vjHege] e 2

© S SolE SRRRE di ole Bk SR 5

AT AR= EX9] a8 8y dAvsie A fral B4 IF BEE AT Hol FAYE FxE
Zgol 058 Fol Wk P Eagey Age] u O WA AL FRE ASAIE Sdde] A5

97 g oleig 715 WA ARE FeAle] Fahws)

a8y o)¢} e AT ZIPEE Tl g2 AR AV = Aow IR oy He A

PARE Fa WP B A% A 5 we olge] A AITHE Prmelnel s 9us wE Al

e wed HEe AUED) S 475 Wge w T HNHDL AR 5 5 famel e dgem

AZ OFH Yk olF ANeEe rapye ¢ SO0 ANE GRS SAd T A
B 3o oo] Z3gE Y mA@ 22E9 A7)0z I t2A Yehdths Aotk Ax o]y A &%

AR BPHo Dk LS Bsel 475

FEA Wk S AL Ak Aok

1, olo} Aste] Turcry 529 10~40C o S
A Aies Jide og A|eFY dSo] ks
stthal Hasta glom AA|l2E XM e ARAF

* Corresponding author
E-mail: twhan@cju.ac.kr

oHeTo| B AlE TS @aEo] 22 U Aplamol ojls oz 127



Table 1 Experimental Plan
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. Weight (kg/m®)
3 AWME R2El2S o R o5 XgE WHalel
o= E 0 = s . W/B Mineral
Aozl e 27)5E 54 BENslugs &5 Mixture |,y :
} ) °) | Water | Cement | Sand | @dmixture SP
ARZANN 135 ZHEL A7|5F Ao 7]} A 1 8s | sp
a2} 3,
OPC 174 | 1161 |1161] 0 | 0 | 0 |209
FA10 171 | 1029 | 1143|114 0 | 0 | 188
2. AlSIH|E] o uked FA20 169 | 901 |1126]225] 0 | 0 |18.0
FA30 166 | 776 |1108|332| 0 | 0 |18.2
2.1 AlsHE BS10 5 173 | 1042 |1158| 0 |115| O | 20.8
BS20 173 | 923 |1154| 0 |230| 0 | 196
= e dRASE Table 19 #an, wHIARES BS30 172 | 805 |1151 0 [345| 0 |17.8
1
Table 2} 2. SF10 172 | 1036 |1151] 0 | 0 | 115 | 20.7
WA Agecloz WBE IATE A 15% 1450
- i SF20 168 | 896 |1120] 0 | 0 | 224224
2 AYsAa, Hx F2 20010 mmE W38 ES OPC
002 A1Ls T HH%L% 249 % B84 28 SF30 165 | 770 |1100| 0 | 0 | 330|220
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Table 3 Physical properties of OPC

i ' ' Setting | Compressive strength |gqndn i
| ](Dge/rclrsg (Eﬁg/lge) time(min.) (MPa) ess Aol PASAT, HolE] 2746 o8] 24 olFe] |
i Ini. | Fin. | 3days ‘ 7days |28days| (%) 27|52 DolMEte-S A3t o) A7)k AlEA| i
315 |3265| 210 | 300 | 22.0 \ 289 | 389 | 0.15 = A% 1Y AY & gEsgon] HykA] wae 2= gl |
3 | - £ FESUE Q3 x5S 2 F42 A% PP o |
} Table 4 Physical properties of fine aggregates 7] _’4_0_H 13101] B2 B2(Polyester film) 2 LTo)F |
| Aggregat- | Densit Absorpti- |
i 8sreg Wy FM on  |0.08 mm sieve i
! es (g/cm?) @ !
1 River 2.50 2.86 2.63 2.87 1
! sand !
o Crushed |y 65 2.62 1.42 3.00 1
! sand !
3 Table 5 Physical properties and chemical composition of SF 3
% Density | Blaine Chemical composition (%) %
| (glem’) | (em™fg) | LOI| SiO, | ALOs| Fe;05 | CaO | MgO | SOs|Kz0 |
| 1) Data logger |
| 2.21 | 160000 |1.38]96.65| 1.87 | 0.03 |0.38]0.19]0.32]0.56 i
} Polyester file ) }
i Z PTFE shest Strain gauge i
i Table 6. Physical properties of FA i
| . . i . ist- 40 ™ Data !
\ Density | Blaine | LOI Ratio of SiO Moist Water mm logger i
! (lem?) | (em¥o) | ©%) comp.stre %) ure content o !
8 1% Inghew | ™| @& | @ = !
| I UL | |
| 2.22 3850 4.2 92 67.5 0.2 100 2) Gauge embedding i
| Fig.1 Specimen set-up i
. Table 7. Physical properties of BS 3
| Density | Blaine | Alkali | LOI | MgO | SiO; | Cl i
i (g/cm®) | (cm%/g) | index (%) (%) (%) (%) i
| 289 | 4254 | 191 | 023 | 526 | 195 | 0.002 3. AlEds 9 2N |
3 Table 8. Physical properties of chemical agent 31 =2 3
i Item Main ingredient Appear-a Color Den81t3y i
| nce (g/cm”) |
i Superplasticizer | Polycarboxylate | Liquid | Yellow | 1.04 EEA FRF R AREE SRS EE WA =i i
| E2F 200110 mmE WEHE SPA| ARSEE WS |
2wy} 28 X2 12 Deee] 82 U ks oxis g3 129
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