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Abstract

The method used to test lightweight aggregate concrete for its resistance to freezing and thawing is different in
each country. In Korea, the method of KS F 2456 on normal concrete is adopted for lightweight aggregate concrete,
while the testing method of ASTM C 330 lightweight aggregates for structural concrete is used in the majority of
overseas countries. In this study, we identified differences between KS F 2456 and ASTM C 330 in terms of the testing
method for freezing and thawing resistance, and we studied the influence of this on the freezing and thawing resistance
of lightweight aggregate concrete. The results of this study were as follows: Blocked lightweight aggregates had a
slight collapse of shape and lost weight by repeated freezing and thawing, but unblocked lightweight aggregates were
badly collapsed. And while the freezing and thawing resistance tests of normal concrete showed similar results despite
the difference in the KS and ASTM testing method, the results for lightweight aggregate concrete were very different.
So the KS test method shows evaluation results that are much lower than the ASTM test method.
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Table 1. Contents of experiment
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Table 2. Physical properties of cement

Densi[Jy BIaiQne lnlSettlm'Sm """"" Stability Com. Strength(MPa)
(glem®)  (cm/g) M (Mm (%) 3Day 7Day 28Day

3.156 3400 230 390 0.1 2254 2940 40.18

Table 3. Chemical properties of cement

Elements CaO SiO, AlOs MgO FexOs SOs ||§Qs', CF;geOe Insol.

COueMms 613 211 52 40 28 24 20 06 02
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Table 4. Physical properties of fly ash

Com. ;
Blaine  Density Ilggé Moisture  Strength Unnra\t/\éater
em7g)  (g/lem’) (Wt %) (Wt %) F(%;t)e (%)
3,501 222 47 0.2 89 97
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Figure 1. Aggregate shape
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Table 5. Physical properties of lightweight coarse aggregate SELO 3awmlz] Bl 702 7PAslo] H|do| "ol 4i
Size Unit  Surface Absorption Porosity 9’1 O]%T% i]—L—S.]—O:l /\T‘g% /E]A]é} E} ]5401]/\1 /\}‘Q‘E]
Type Welght densi ratio in F.M - N
mm SR Tem  ©9 Ao A1 A FAGINT IS Akgskdon A
HLWA 4~12 807 122 18 532 658 o] exl AL -18 T, $3IA] +4 T} FEE 1 Cycle
LLWA B2 712016349 g 10 Oyle St 43RS SHIYRE Sat
: : : o8 AEsH=HoR 100 Cycle 7] HHE &9,
224 REZIANAZA 9 FLIA
s “_ *AsEA) 232 A%ZA LaE A% AFA s}
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e}x] 44e Table 63+ 2tk T Aolde i BT 149 53PS ST ASTM
+ lable . _
T - oAl KSHTF 149 E9F SRS FobER 4
. . . skl Qltk= Holt9,10].
Table 6. Physical properties of fine aggregate
Unit we|ght Surface absorption
Type (kg/m) de/nsnay r(a}u)a FM Table 8. Difference between KS and ASTM
ng %
Sand(Sea) 1,576 2.6 1.03 2.57 Section KS ASTM
gravel 1595 262 0.84 754 1 Cycle Average time 2~4(time) 2~5(time)
Width Width 75mm-~125mm,
) 76mm~127mm,
Specimens Lengih Length
2.2.5 IS 7334 36mm~ 406 275mm~405mm
SH= ZepEa 15 AR O Eed 4 Moist curing at an
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Table 7. Physical properties of chemical admixture

’ Main Densi
Section component Color g/cmgy pH
High range Polycarboxylate dark _
water reducer type brown 1072002 6.5~7.5
2.3 d3ey
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age of 14 days + dry
in air for another
14days

Moist curing at an

Curing conditions age of 14 days

olo] & oM SAG Aol disto] KS AJH
R ASTM Aol Esto] AAsEom, 24 9k
FAgiEe] 37)% Y 2& 2AEY YEYES KS A
37|20 AEkst A@uro) wel AAET} Plaintiighe]
ST 180425 mmE WEIY] ffsfo] s A
Ao} kg zAslgon AREA EaelE] WigHE
ul3E Sfs) 20 kS Plainsiilah 55t 44sie

t}, vigdAl= Table 99} At
Table 9. Mix proportions of concrete
wWB S sp W Unit weight
a . 3
T B

P ) () ) (Kghn) .. dEnKgm)
FA S G
Plain-44 390 44 44 0.6 172 351 39 748 960
H LWA 390 44 44 06 172 351 39 748 447
L LWA 390 44 44 06 172 351 39 748 443
A LWA 390 44 44 0.6 172 351 39 748 591
Plain-49 390 49 4 04 191 351 39 726 931
H LWA 390 49 44 04 191 351 39 726 433
L LWA 390 49 44 04 191 351 39 726 430
A LWA 390 49 4 04 191 351 39 726 573
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Figure 6. Compressive strength of LWAC (W/B 44%, 49%)
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