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Early Estimation of Compressive Strength of Concrete Using
Mineral Admixture by Refrigeration Curing Method
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Abstract

This study was performed to evaluate the early estimation of compressive strength of concrete using
mineral admixture by refrigeration curing method. It was a method of early decision for the property of
concrete after the curing age 28days through the refrigeration curing at -1843°C for five hours.

The test result was fixed connection between the curing age 28days and 3lhours by the compressive
strength test through the standard curing and refrigeration curing.

Accordingly, it can be reduced the mistake of construction work by forecasting the property of concrete

through the refrigeration curing.
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Table 1 Physical properties of normal portland cement

Specific| ..., | Setting time| Compressive strength
gravity F:}mz (h-min) ( kgf/crh)
g

(20C) Initial | Final | 3days | 7days | 28days
315 4~1215~31| 244 | 299 388

3,265

Table 2 Chemical composition of normal portland ce-
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ment (Unit : %)
Si0; | AlOs | CaO | MgO| SOs { FeyOs | Others
2074 | 519 [6195) 240 | 232 | 316 424
Table 3 Physical properties of aggregate
Classification Size Sp:g'i{ic Fineness Absorption Unit weight | Percentage of
{mm) %50’03/ modulus (%) (kgf/m’) solids (%)
Coarse aggregate 5~25 2.62 0.35 1,500 575
Fine aggregate (5 2.58 1.20 1,450 583
Table 4 Physical properties and chemical composition of fly ash
Physical properties Chemical composition (%)
Unit weight | Grain size | SPecific Blaine .
t S AlLO: Fi 0
(Kgt/m’) (mm) 00 | (em¥g) 0 0 | GO | FedOs | Others | lgloss
1,075 0.15 2.20 3,569 52.3 25.2 75 6.04 446 45
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Table 5 Chemical composition and physical properties of blast furnace slag powder.

Chemical composition(%) Physical properties
. ™ ™ ] Unit weight | Blain |Specific gravity |Grain size
Ca0 SlOz AlgOs MgO Feng SO, Ig.loss Other (K gf /mg) (cm2 /g) (20;,(:) (mm)
4848 | 2716} 934 | 590 | 340 | 200 | 0.18 3.54 1,066 4411 291 €0.150
Table 6 General properties of chemical admixtures
Item Main ingredient | Specific gravity(207C) |Solid content(%) pH Appearance
Water reducing agent | Lignin sulfonate 118 32.0 7.1 Dark brown liquid
Air entraining agent Vinsol resin 1.02 41.0 71 Dark brown liquid
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Table 7 Mix design of mineral admixture concrete

W/B S/a Unit weight (kgf/m’)

(%) (%) W C S G FA BF WR AE

51.1 46.3~476 | 175~188 | 267~276 | 819~814 { 960~909 | 17~18 | 68~74 |{1.03~1.10{0.07~0.08
# W :water, B:binder., S/a:sand/aggregate, C:cement. G :gravel FA :{fly ash,

BF : blast fornace slag powder,

WR : water reducing agent,

AE : air entraining agent
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Table 8 Test results of mineral admixture concrete

Proportioning Fresh concrete Compressive strength (kgf/cm)
Measured date | strength | Symp | Air | Tem. | Refrigeration | Standard | Estimation

(kef/ o) (cm) (%) () curing curing value
111 240-12 125 47 122 246 266 260
1. 19 240-12 130 41 101 254 278 268
1.23 240-12 125 37 113 239 259 254
2.07 240-12 135 45 132 260 271 273
2. 09 240-12 135 42 124 246 262 260
2. 14 240-15 170 46 112 241 264 256
2. 15 240-15 140 38 106 239 252 254
2. 22 240-15 160 41 122 250 271 264
302 240-15 175 48 106 236 259 251
3.09 240-12 130 50 125 247 260 261
316 240-15 17.0 45 12.2 247 265 261
3. 22 240-15 175 36 137 254 265 268
3. 27 240-15 17.0 39 133 246 266 260
4. 03 240-15 140 43 104 237 259 252
4, 07 240-15 145 47 143 251 262 265
4 12 240-12 130 44 12.3 243 269 258
4, 17 240-15 15.0 43 122 247 268 261
4. 23 240-12 135 47 132 253 215 267
5. 08 240-12 12.0 47 12.7 . 244 268 259
5. 15 240-12 135 42 141 248 263 262
5, 22 240-15 155 44 147 247 267 261
5. 27 240-12 135 47 138 245 265 259
6. 04 240-15 165 36 127 252 263 266
6. 07 240-15 155 33 142 244 268 259
6. 12 240-15 135 36 166 243 267 258
6. 15 240-15 120 32 159 241 264 256
6. 19 240-12 135 46 153 251 263 265
6. 22 240-15 155 42 167 248 264 262
6. 26 240-12 135 37 164 242 261 257
6. 28 240-15 165 48 17.2 251 263 265
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