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Evaluation of Curing Conditions for Improving the Various Properties of

Aerated Concrete Incorporating Slag Powder
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Abstract

The objective of the present study is to evaluate a practical approach for enhancing the compressive strength and
minimizing deforming of aerated concrete. Test results measured in the aerated concrete mixes that were produced
using 40% ground granulated blast-furnace slag (GGBS) as a replacement of cement and cured under different
conditions (i.e., high temperatures of 40°C and 60°C for 10 hrs or 15 hrs) were compared with those obtained from the
specimens cured under room temperature. No deforming was observed in the mixes with 4096 GGBS. The compressive
strength of the prepared aerated concrete cured under high temperature was higher than that of the concrete cured at
room temperature, even at the lower ranges of the apparent dry density. However, the curing time is needed to be
controlled as not exceeding 10 hrs at the temperature of 60C to prevent the decrease in the compressive strength due

to foam mergences.
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Table 1. Physical properties and chemical compositions of
cementitious materials

Specific
Density surface
(g/em®) area

(cm?/g)

Chemical compositions (% by mass)

Materials

Si02 A|203 Fezos CaOo MQO SOg LOI*

OPC 315 3260 217 53 31 624 16 17 08

GGBS 294 435 335 152 05 439 26 25 393

2 oz 40 Agsigion vl

xLoss on ignition

2.2 H{gF ARA|

T2LHT FQ 7|E 23 EQ gl ASTM
C796-974] wket z18) Sl¥ct Table 20h= 7|2 ZATE
O el 9l PP LERGIE BE ufidell GGBSY]
A|ghg-2 7132 FAP]Eof| gt Kim et al, [8]9] A7}
HAAF 9 W/B=
747} 250kg/m’2} 30%2 AT, A=A OPC

Table 2. Curing process of the prepared foamed concrete mixes and summary of test results

Binder mixing

ratio (%) Curing conditions

Results of fresh concrete

Results of hardened concrete

Foamed

Specimens ratio TemperaturRet.ention Flow Sluny Defoamed Apparent Compre?’\s}:\éi)strength Thermva! Elastic

Cement GGBS (%) Be time (mm) densﬂg{ depth SpeCI_fIC conductivity modulus

() (hour) (g/em (mm) density 7 days 28 days (W/m'k)  (MPa)
OPC 100 0 72 20 0 195 0.388 5 0.29 0.57 0.64 0.098 -
20-0 20 0 0.30 0.40 0.66 0.110 453
40-10 40 10 0.30 0.67 0.81 0.105 541
40-15 60 40 70 40 15 195 0.385 0 0.32 0.75 0.86 0.106 668
60-10 60 10 0.31 0.75 0.86 0.122 565
60-15 60 15 0.29 0.60 0.60 0.101 340
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(e) 60-10

Figure 1. Typical micro-porosity image of aerated concrete
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Figure 2. Compressive strength of aerated concrete relative
to that of the specimen 20-0
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Figure 3. Stress-strain curve of aerated concrete
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Figure 5. Effect of apparent specific density on the thermal
conductivity of aerated concrete
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