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Abstract

Concrete and steel are essential structural materials in the construction. But, concrete, different
from steel, consists of many materials and is affected by many factors such as properties of
materials, site environmental situations, and skill of constructors. Concrete have two kinds of
properties, immediately knowing properties such as slump, air contents and time dependent one
like strength. Therefore, concrete mixes depend on experiences of experts. However, at point of
time using High Performance Concrete, new method is wanted because of more ingredients like
mineral and chemical admixtures and lack of data. Artificial Neural Networks(ANN) are a mimic
models of human brain to solve a complex nonlinear problem. They are powerful pattern
recognizers and classifiers, also their computing abilities have been proven in the fields of
prediction, estimation and pattern recognition. Here, among them, the back propagation network
and radial basis function network are used. Compositions of high-performance concrete mixes are
eight components(water, cement, fine aggregate, coarse aggregate, fly ash, silica fume,
superplasticizer and air-entrainer). Compressive strength, slump, and air contents are measured.
The results show that neural networks are proper tools to minimize the uncertainties of the
design of concrete mixtures.
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42 Radial basis function Network(RBF)2| =& 28 WY1, 4% ed9=x ada FUEe
Radial basis function WEY=ZIE Back Pro- Az Hc}t ZqzzL0}71] odZstaith 1¥ 44,713 45
pagation @€3lEg|Ed Hlwsr] ff8] AREHSIC € RBF UEHZE A&55E "o 249 4=
a8 U EYAE back propagation €x1ElE LAE HolFE
I 2 o =g wrkx] FHHAT RBF E4 o= A8 dF ZFo)A RBFE BP2
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E 4.1 A& XE(400~800ka/cm”)
stmp | Air - Unit Weight (kg/m®)
Num 5 Fine | Coarse
{cm) [Content(%6)| (kg/cm®) | Water Cement Fly Ashi AE Sp
Agg. Agg.
1 23 52 644 170 510 731 845 57 0.074 11.33
2 175 4 621 160 457 816 398 0 0.059 5.71
3 9 475 180 411 628 950 103 0.067 2.57
4 22 72 485 160 320 834 898 80 0.04 4
5 245 6.1 436 180 405 805 845 45 0.045 45
6 9 8.1 418 170 378 803 930 0 0.038 0
E 42 AEXE(800~ 1200kg/cm?)
. Unit Weight (kg/m®)
Num Stump Alr feks 2 Fine Coarse
{cm) |Content(96)| (kg/em™)| Water | Cement Fly Ashi AR SP
Agg. Agg.
1 23 52 644 170 510 731 845 57 0.074 11.33
2 175 4 621 160 457 316 398 0 0.059 571
3 9 3 475 180 411 628 950 103 0.067 2.57
4 22 72 485 160 320 834 898 80 0.04 4
5 24.5 6.1 436 180 405 805 845 45 0.045 45
6 81 418 170 378 803 950 0 0.038 0
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E 43 sl g oS Z 2H400~800kg/cm® BP.data-max)
Num Unit Weight (kg/m®)
Water Cement Fine Agg. | Coarse Agg. | Fly Ash AE SP
1 164 514 762 868 21 0.07 9.12
2 172 507 701 894 39 0.071 6.48
3 170 374 793 894 57 0.053 1.92
4 165 384 867 871 16.3 0.041 4.82
5 168 370 816 897 42 0.04 3.98
6 167 370 872 830 14 0.039 0.99
E 44 vlg ol % 2 2H400~800ka/cm’ BP.data-min)
N Unit Weight (kg/m")
‘Water Cement Fine Agg. |Coarse Agg.i Fly Ash AE sp
1 166 523 742 893 7 0.07 9.16
2 169 490 720 893 45 0.07 6.35
3 169 352 806 891 67 0.052 164
4 157 369 911 862 16 0.038 5.66
5 174 385 808 897 26 0.041 4.26
6 176 400 313 839 13 0.043 0.8
# A5y & o= Z K800~ 1200kg/cm”,BP data—max)
Unit Weight (kg/m®)
Num Silica
Water Cement Fine Agg. Coarse Agg. SpP
Fume
1 144 533 512 979 191 26.04
2 147 574 955 992 124 18.34
3 145 562 515 970 195 29.81
4 151 567 584 1002 96 16.16
5 155 487 615 1013 87 13.75
# 46 w3 o= Z K800~ 1200kg/cm”,BP data—min)
Unit Weight (kg/n)
Num Silica
Water Cement Fine Agg. Coarse Agg. Sp
Fume
1 146 536 519 973 189 21.56
2 152 641 539 934 128 20.71
3 139 480 567 1046 156 24.48
4 153 591 565 977 109 19.2
5 153 443 593 1017 131 12.49
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T 49 vigt o 2 22800~ 1200ka/cm” RBF .data—max)
Unit Weight (kg/m®)
Num Silica
Water Cement Fine Agg. Coarse Agg. SP
Fume
1 145 529 492 966 224 29.65
2 178 597 562 981 111 1899
3 142 582 529 988 159 288
4 150 571 577 1000 97 17.28
5 157 491 627 1029 69 12.89
E 4.10 di 3 ol = Z 2800~ 1200ka/cm’ RBF data—min)
Unit Weight (kg/m®)
Num ) Silica
Water Cement Fine Agg. Coarse Agg. Sp
Fume
1 145 533 539 993 175 25.49
2 151 642 560 945 107 17.49
3 145 553 550 990 154 2545
4 149 570 582 1000 94 15.72
5 153 516 588 1003 119 14.21
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