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Probahilistic Neural Network for Prediction of Compressive Strength of Concrete
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Abstract

The compressive strength of concrete is a criterion to produce concrete. However, the tests
on the compressive strength are conplicated and time-consuming. More importantly, it is too late
to make improvement even if the test result does not satisfy the required strength, since the test
is usually performed at the 28th day after the placement of concrete at the construction site.
Therefore, strength predicion before the placement of concrete is highly desirable. This study
presents the probabilistic technique for predicting the compressive strength of concrete on the
basis of concrete mix proportions. The estimation of the strength is based on the probahilistic
neural network which i1s an effective tool for pattern classification problem and gives a
probabilistic result, not a deterministic value. In this study, verifications for the applicability of
the probabilistic neural networks were performed using the test results of concrete compressive
strength. The estimated strengths are also compared with the results of the actual compression
tests. It has been found that the present methods are very efficient and reasonable in predicting
the compressive strength of concrete probabilistically.
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Table 1 232|E M=o 2M%t

Properties of material f?ﬁeg?;gﬁ;i
Cement 3.14
Specific Natural sand (sl1) 2.59
gravity Crushed sand (s2) 251
Coarse aggregate 2.64
Fineness Natural sand (sl) 3.30
modulus Crushed sand (s2) 2.25
Coarse aggregate 6.53

. Air-entrainin AE water-reducin

Admixtures admixturesg (Standard) ¢
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Specified Fine Unit water Unit Unit fine aggre%ate Unit coarse
Slump | Water-cem | aggregate cement content (kg/m") aggregate | Admixture
Strength . content
(kgt/em?) (cm) ent ratio | percentage (ke/m) conterét Natural Crushed contengt (%)
(%) (kg/m”) sand (sl1) | sand (s2) (kg/m”)
100 8 84.9 50.4 181 213 372 558 91 0.62
120 10 76.9 49.2 183 238 358 538 951 0.72
140 12 69.9 482 18 266 346 518 954 0.80
140 21 69.9 50.0 204 293 344 517 835 0.83
160 10 64.2 46.6 179 279 335 503 987 0.84
160 15 64.2 476 190 296 334 502 95 0.89
180 5 59.4 4.7 167 281 326 490 1038 0.84
180% 12 59.4 46.1 182 306 326 489 979 092
180 18 59.4 473 1% 328 325 487 930 0.98
210% 12 535 449 180 336 314 g 990 1.01
210 18 535 46.1 193 361 313 469 938 1.08
240 8 486 431 170 350 304 456 1030 1.05
240% 12 485 439 179 363 303 455 99% 1.10
270 10 44.2 42.7 173 391 294 41 1014 1.17
270 18 4.3 4.3 190 429 292 433 942 1.29
300 10 40.9 42 172 421 286 428 1013 1.26
300 15 40.9 43 183 47 284 426 966 1.34
350 10 35.7 409 171 479 271 406 1005 1.44
350 18 35.7 425 187 524 268 402 931 157
380 18 334 42.1 187 557 261 392 922 167
400 15 32.1 41.2 180 561 258 387 95 1.68
x 330N A AF ATt HwE 93 HZE HHo R 89 A5
Table 3 ZE 2 HigMAX =} EAD}

Specified Water— Fine Unit Unit Unit fine aggregsate Unit coarse '

Strength Slump cement aggregate water cement content (kg/m") aggregate | Admixture | OUTPUT

(kgf/cm?) (cm) ratio percentage conter;t conter;t Natural | Crushed conterét (%) Class

(%) (kg/m”) (kg/m”) sand (s1) | sand (s2) (kg/m”)
150 5 66.9 46.2 170 254 340 511 1018 0.76 150
190 5 57.3 44.3 167 290 322 484 1042 0.87 190
220 5 51.6 43.1 165 319 311 466 1053 0.96 220
290 5 42.0 41.2 162 386 289 434 1060 1.16 290
350 5 36.0 40.0 160 448 273 410 1033 1.34 350
290 8 42.0 41.8 168 401 289 433 1032 1.26 290
380 8 336 40.1 166 4% 265 398 1019 1.49 380
110 10 80.8 50.0 184 228 365 548 939 0.68 110
290 10 42.1 42.2 173 411 283 432 1013 1.23 290
330 10 378 41.3 171 456 217 415 1008 1.38 330
180 12 59.4 46.1 182 306 326 489 979 0.92 180
210 12 535 449 180 336 314 47 990 1.01 210
240 12 485 439 179 368 303 455 9% 1.10 240
300 15 41.0 43.0 183 47 284 426 967 1.34 300
164 FZPEERICIES| M H25(2004. 4)
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