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Abstract

Common methods of controlling setting, hardness, process of strength growth of concrete are tests
for determining the setting time of mortar (ISIRI 392) and concrete (ISIRI 6046) and determining
the compressive strength of concrete (ISIRI 3206). Since these physical and mechanical methods
do not fully reflect the behavior of concrete and also it’s time and money consuming, application
of electrical resistance of concrete has been investigated. Therefore, in this study, an extensive
laboratory operation was designed. In the first stage, 11 samples of cement were prepared, the
phases of which varied, but due to laboratory cementation, their fineness and grading were almost
the same. Physical and chemical analysis of cement samples were performed. In the next step, 22
concrete mixtures with 11 cement samples were prepared, so that 11 mixtures with the title of
control (without additives) and 11 mixtures with constant dosage of commercial super plasticizer
(based on poly carboxylate). Compressive strength tests has been performed at ages of 7, 28 and
90 days. Also, an electrical resistance test was performed, which was performed regularly from
the time of cement contact with water until 31 days later. The results showed that at least three
peaks of 8, 16 and 23 days in the electrical resistance curve are seen along the test time. In almost
all samples, the electrical resistance is reduced to about 3 hours, which indicates the setting time
of the concrete. Based on the results of this study, formula was presented.
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! Direct current (DC)
2 Alternating current (AC)
3 High-performance concrete (HPC)
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Setting Time by Resistivity (hours)
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! Rapid Chloride Penetration test (RCPT)
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I Cement-concrete Compositions (CCC)
2 The Surface Resistivity (SR) Test

3 bulk resistivity (BR)

* degree of saturation (DOS)

3 Chloride penetrability (RCP)
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Free CaO C4AF C3A C2S C3S AIM SiM LSF CaO Fe203 AI203 SiO2 Sample Code

0.70 140 6.0 258 49.6 1.13 225 &9.7 635 4.6 5.2 22.02 5263
1.01 12.8 50 265 500 1.09 256 89.1 63.12 4.2 4.56 22.4 5159
0.84 11.7 45 216 563 1.08 279 912 6372 3.84 4.16 2232 5154
0.39 12.1 3.7 165 614 099 277 932 63.88 3.96 3.94 21.9 5155
0.48 13.6 58 28.0 481 1.13 235 888 6354 448 5.04 22.4 5162
0.70 12.5 6.1 357 415 1.19 258 858 6334 412 492 2334 5156
0.56 11.9 6.1 251 512 123 254 900 6336 3.92 4.82 22.2 5158
0.39 11.9 6.0 258 513 122 260 89.8 63.86 3.9 4.76 22.5 5157
0.42 12.3 74 235 519 133 232 91.0 63.84 4.04 538 21.84 5153
0.45 11.8 56 194 578 1.19 259 924 64.16 3.88 4.6 21.96 5160
0.42 122 57 263 504 1.18 257 894 63.48 4 4.72  22.44 5161
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Molecular water CaSO4 SO3 MgO CaO Fe203 AI203  SiO2
18.42 70.6 41.54 0.78 31.8 0.22 0.78 1.84
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Compressive Strength-Mortar Setting Time Retained on sieve
. Normal o .

Code (kg/cm2) (min) ' (%) Blaine

2Days 7Days 28 Days Initial  Final Conz:;)t)e ney 90u 45u (cm2/gr)
5153 180 316 472 230 310 23.5 1.34 12.04 2951
5154 176 291 430 230 300 23.5 1.32 11.36 3052
5155 172 303 343 240 315 24.0 1.30 11.46 3052
5156 132 286 466 230 310 23.5 1.18 12.26 2951
5157 206 335 492 215 290 24.0 1.78 13.64 2985
5158 163 321 493 240 315 23.5 1.24 12.84 2951
5159 146 286 466 215 295 23.5 1.34 15.42 2985
5160 222 307 514 190 265 23.5 0.88 10.22 2985
5161 167 308 494 240 315 23.5 1.24 12.34 3019
5162 150 311 534 240 320 24.0 1.20 12.22 2951
5163 169 296 446 250 325 23.5 2.08 14.20 3019
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Without Admixture (Normal) With Admixture
Fresh Concrete Compressive Strength- Fresh Concrete Compressive Strength
Concrete (kg/cm2) Concrete (kg/cm?2)
Code
Slump wie 7 Davs 28 90 Slump wie 7 Davs 28 90
(mm) Y Days Days (mm) Y Days  Days
5153 80 0.55 247 397 488 80 0.47 250 411 479
5154 90 0.54 248 392 427 85 0.48 286 458 438
5155 80 0.59 219 377 433 80 0.54 236 373 468
5156 80 0.56 209 392 499 80 0.51 225 389 479
5157 80 0.53 246 440 545 80 0.48 272 429 438
5158 80 0.57 239 382 490 80 0.52 254 401 425
5159 80 0.54 278 439 582 80 0.50 272 436 564
5160 80 0.54 284 428 451 80 0.48 328 443 505
5161 80 0.51 274 453 496 80 0.46 299 462 463
5162 85 0.56 251 366 500 85 0.51 277 399 464
5163 80 0.54 271 390 470 80 0.50 272 363 463
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