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An Experimental Study on the Freeze-Thaw Resistance
of Concrete Incorporating Waste Foundry Sand
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ABSTRACT

Concrete structures has been deteriorated by the freezing and thawing due to temperature gap.
This study was conducted to evaluate durability of concrete which are increasingly demanded
recently. Therefore the research of durability must be executed for application of waste foundry
sand concrete real structures. Concrete durability properties incorporating waste foundry sand
was performed with the variable of W/C ratio, Sand/Waste foundry sand ratio and Air
entrainment-Non air entrainment. Cylinder specimens were made and subjected to freezing and
thawing cycle at -18C and 4T. Dynamic modulus of elasticity were evaluated as F/T cycle
increase.

The results show that strength of concrete is increased the W/C ratio decrease, the
Sand/Waste foundry sand ratio increase when the concrete contains AE agent and decreasing
W/C ratio and AE concrete makes improved resistance of freezing and thawing improved.
Especially, resistance of freezing and thawing is improved by Fine aggregate/Waste foundry sand
ratio which is 509, 25%, 0% in a row. Therefore it is turn out the waste foundry sand could be
applied to concrete from the experiment.
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Table. 1 Chemical and Physical Properties of Foundry Sand (Unit:%)
. Size | Specific . Fineness
Si0; | AbO; [ Fe0s | TIO; | MnO | CaO | MgO | K20 | NaO | PO; | LOI . Absorption
(mm) | Gravity Modulus
8731503 )1129/015001|037] 042|156 | 047 | 003 | 2.01 <1.18 243 1.63 1.15
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1 Cycle

Fig. 1 A Freezing and Thawing cycle

3. dnEs @ 2
31 ¢4&%4= B4

(1) AEAlo] otg& W3}

AEAE AHg3tA] & A$E 4 AW, Fig. 2% Fig. 39149 2ol AR 14delAe HFE
Abe) H@Ego]l 25%Y Wt YHFZEV APE 0%l v BFrFAe AFE BAo, A&
50% 2 WA ZE #AE Btk ¥H, BEFAE A AY 28YolE A8 &) FIHE
getd EZEe] FAEAGE UeA FUdH

AEAE E£48 2%, AH YA HFEAH @& 25% U W E-AHWEH S W] met
40, 50% 9 B-AWEY] oA AHZEL FAE AT AL, 50% A@AdEe GHFE 2™
37 AA F8AT £, A 28U E B-AWNEH S WZe] wal 2 Fol A FES
aole o, Aggol Frigel mel tFF=I FHAG

(2) ¥id=e] w3}

AEAE ALg8tAl #%e A9 APE 0% 7IEZE(Contro) 2 HHEW FFAE WIE ¥
HEW AUREE AY 14GANE HAFEA NBLo] 5%, E-ANEHI} 40%, 50%, 60%U o
12400, 0.884}, 0.76W 2 EB-AlWlEH] 9] F7to] wel AR R, HFEA AEEo] 50%2, E-AWE
Hl 7} 409, 50%, 60%% W 1468, 1.34v), 1.28¥19) FiF =& vebin F=rt A FHEAD

A% 28Ul E A gLol Frgol wet FAAE gl NEZES FAEA dEld o, AEAE A
4316 Xggo] MHHEN FUZEs A FUASAC B, HFEAY A@ & 0% E AW
% 2 Q8 42 =7 FAGE AeR vERT

E3 AEAE AHEERS AS, AUZEY ¥iE A¥ M4ddME HAFEA A@Eo] 25%d H,
B-AHEY T} 409%, 50%, 60%o 2 WHalstd A 1114, 1.03u, 094wl MutHoz 19 #HAIL gl
Aoz Ueigen, dAFEA Aggo] 50%Y o, E-AWNEUIL 40%, 50%, 60%AME 1.049,
0804, 055M 2 AMHoz AEr FAHAUADG. AP 28Ul Afgo| FrHsHEAM, 5% B¢ &
WA= fAS ZEE YEhRD o, 50%73 ¢ FuidE gol WA vewth

wetd, AEAE A7tetA ggke W FEAY N@gd BE 4FFEY FUL YBA ¥k
1, ol HEEAY JEEE YEY A o2 #udt F HFEAY J=EEI AL vAdAR
FAH olM WFEBALE FFA YR ALY PAME HFEAS A(@go) AAFE, FIA
&0l AAM FE7t AP Aoz dddEn.

g 19989 & GETES =81 119



°h&¥, AEAE A/IAE wWe FEAY A@o] BE FFPEE 2rse ALE Yy,
1AL AFEA WY YR Ay FrBE FAAA Zage WiEHo] AW BFest 2
7te Ao Alg¥En.

s

whos
o7 T T T T T T T — T v T T T T
° 1

XEN
o 20 30 a0 s0 ° 10 20 30 4 o
Waste toundry sand / Fine Agyg. (%) Waste foundry sand / Fine Agg. (%)

Fig. 2 Compressive strength at 14days Fig. 3 Compressive strength at 28 days
32 F2-¢8 APy

(D) ddiEsedAs ¥z

HFEAE BEAY ¥ N@Y TaYEee B-AdEnd Bg 3-8 A 5L Fig 4
4 (@ 2o B-AAEH 40%Y W $F-§3 WEE7] 300cycled] XNUE SHEHA AL
90%°1 el &2 YA FAHE Aoz degon, B-Aden 60% o 100cycle ©] <l
A BNEEAAFT 60%01 32 GojAe HoeE Urygt o) E-AdEn] s} H$oldsg Zage
BE7E MR BUERET FHS) Paste] FA-88 AYAo] % Ros Atedd. & 2
FYE Z=7t F7H8H $2-84 FEo2 A R FYYPe) AP & g AZZ=F F7b
sl $2-88 AgAe) Frlte Aoz wudy.

HEEA] Aggel tE F2-83) AYEHL Fig. 49 (b} go] ey, E-ARIE )7}
60%%1 5ol X AFEA} N@-go] 25%, 0% ME 100 cycle ol Mol X S A7 60% °l3}7} =
RAL HAFEAL A@&o] 50%AME 115 cycleol N S A7 60% ol 8= W7t #2-88 A
FHol 58 Aoz Yehdon, B-AMERI} 50% ALAME HEEALY ABg 50%6 A+
7b 25%, 0%l Hls) BA-g APyl ¥ $48 Ro ey -AAEHTE 0% #
FEALY A gl 50%, %A FLYAGI} 0%l A4S fA5o] SA-ga) SA4e W2 e A
22 Ueidon $2-g8 Aol $4% Aoz Yehgo

HTFEALY] A @& g $2-§3) AYHE WFBAY 2¥go] ZrBLE &, 50%, 25%, 0%
TLE S48 A2 YERT. ot WFEAY ARgo] F/VSE dYTrFe k3t FA3HA
%, HATEA AL FNYSE aYE FES AA 287 g F4-&3 APyl AHF
EAHY A ggo) FHESFE 959 Aoz Ygyny.

AEA ] ALE %ol BE $A-g9 AYSHL Fig. 49 () (H)E ¥ EaY & T UXo], B
“ARMEN L 0% N E AEAI ) AFE ool FEYlo] 300 cycledl M E Ao EEHA A$7E 90%0) &
FA Ao, B-AWEHT} 60%HE 100 cycle olWollA Ac)E g4 A4} 60%°l3t2 W7t
BE B E-AWENI EAY ¥ wol: AEMY J¥L HA B Row Hepsoh a2y
E-AAEHI} 50%AN = AEAE ¥rhshA 2te AS$ 200 cycleo]Wo) A TG AT 60%

120 @uzzcsaty 19989 2 ShawEs) =23



ol37t s, AEAE ¥7EAE A$AE 250 cycledd M FAFRPAFIT 60% ©l37t HAE
¥ ol AEAlC] 98 A8¥ FrE BN FRAYE AN eASE B3 A3e4E F5A F
7] Wgd FA-88 AL YPAIE ALeE dedT

100.00 1

LI

8000 —f

40.00 -~ L

Relates Dynamic Modulvn of Elastiity

Rettive Oynamic Moduhus of Elasticity

20.00 ~f

it

sphijtoot

(a) (b)
Fig. 4 Change of relativity dynamic modulus
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Table. 2 Durability Factor

Specimen i Finishing Relative dynamic Durability factor
Series Cycle modulus(%) DF(%)
W40-N-0 300 93.17 93.2
W50-N-0 69 60.15 138
W60-N-0 58 60.00 116
W40-A-0 300 93.14 93.1
W50-A-0 184 63.62 39.0
W60-A-0 46 61.33 9.40
'W40-N-25 300 95.37 95.4
W50-N-25 215 60.00 43.0
W60-N-25 104 60.00 20.8
W40-A-25 169 60.00 33.8
W5H0-A~-25 220 60.00 44.0
W60-A-25 61 60.00 12.3
W40-N-50 300 89.06 89.1
W50-N-50 138 61.51 30.6
W6E0-N-50 109 60.00 21.8
‘W40-A-50 300 97.36 97.4
W50-A-50 230 58.11 446
W60-A-50 106 60.00 211
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