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ABSTRACT

This study was conducted to evaluate durability of concrete which are
demanded recently. Concrete durability properties
performed with the variable of W/C ratio,

increasingly
incorporating waste foundry sand was
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 4C. Dynamic modulus of elasticity were evaluated as F/T cycle

increase.

The results show that 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.
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Table 1. Chemical Properties of Foundry Sand
(Unit:%)

Si0z | AlOs | FexOs| TiOz i MnO | CaO | MgO | KO {NaxO| P05 | L.OI

87.31503]1.29/0151001 1037|042} 156047 | 0.03 | 2.91
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Table 2. Physical Properties of Aggregate

) Specific . i
o Size . Absorption | Fineness
Classification Gravity
(mm) i (%) Modulus
(20C)
Coarse
25| 265 1.01 7.00
Aggregate
Fine
5 261 0.87 2.52
Aggregate
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Fig 1. Gradations of Aggregate Used
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Fig 2. A Freezing and Thawing cycle
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Fig 3. Change of relativity dynamic modulus (W/C)
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Table 4. Durability Factor

W8 | TACycle | AdizaAd | HFAAAF
AHAF (3)) A5 (%) DF (%)
WA40-N-0 300 93.17 93.2
W50-N-0 69 60.15 13.8
W60-N-0 58 60.00 11.6
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 05.37 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
W50-A-25 220 60.00 44.0
W60-A-25 61 60.00 12.3
W40-N-50 300 89.06 29.1
W50-N-50 138 61.51 30.6
W60~-N-50 109 60.00 21.8
W40-A-50 300 97.36 974
W50-A-50 230 58.11 446
W60-A-50 106 60.00 21.1
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Table 3. Strength Test Result of Specimen

Compressive §trength
C (Kg/cm®)
14 Day 28 Day

] 169 | 24 ] 152 252 | 248 300
182 267

o 173 | 195 | 150 239 | 199 224
173 221

. 173 | 140 | 192 18 | 185 199
168 190

_ 244 | 26 | 218 260 | 229 233
226 241

. 178 | 127 1 152 210 | 165 213
152 196

. 139 | 108 | 134 18 | 143 127
127 152

B 18 | 219 [ 201 265 | 27 243
202 258

o 166 | 218 | 154 178 | 9252 192
179 207

. 188. [ 152 ] 140 167 | 18 191
158 181

~ 66 | 146 [ 248 288 | 33 280
187 307

o 172 | 154 | 204 237 | 191 280
177 236

. 115 | 10 | 127 108 | 121 104
121 111

~ 166 | 216 | 187 214 | 229 222
189 242

5 8 | 102 | 89 9% | 117 115
93 109

. 104 | 83 | 88 138 | 146 108
92 131

~ %7 | 216 ] 265 318 | 331 280
266 307

. %1 | 283 | 26 %1 | 261 297
052 273

. 218 | 192 ] 23 208 | 172 229
215 203

A : [Fine Agg. : Waste Foundry Sand] B : AEM C : [W/C]
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