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Study of Support Vector Machine and Its Application
in Concrete Strength Prediction
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Hengyang , Hunan 421001 , China)

Abstract:SVM is a new machine learning method based on the statistical learning theory.
This paper proposed forecasting methods of concrete strength based on SVM , and the corre-
sponding SVM program and concrete strength prediction model has been established by
MATLAB. The instance data for learning samples and test samples were used to discuss
forecasting methods of concrete strength and feasibility based on SVM. The results indicate
that it is able to express the nonlinear mapping relation between the strength of concrete
and its influence factors better. Using SVM to predict the strength of concrete is feasible. It
will provide a new method to predict concrete strength.
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Fig.1 Sketch of support vector machines
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Table 1 Test samples

1 48 426 0.46 2.78 194 33 31.5 1.9 2 34.5
2 48 464 0.41 2.56 190 32 31.5 1.9 2 35.4
3 48 454 0.42 2.54 192 32 31.5 1.9 2.3 35.9
4 59.3 274 0.62 4.405 170 38 40 2.6 4.5 28.2
5 48 431 0.46 2.682 199 35 40 1.9 3.5 34.2
6 48 256 0.76 5.1 195 33 40 1.9 5.1 15.1
7 48 260 0.77 4.64 200 38 40 1.9 7 15.6
8 48 266 0.78 4.46 208 38 40 1.9 5.2 14.6
9 48 254 0.79 4.84 200 37 40 1.9 5 14.7
10 59.3 346 0.51 3.604 176 33 40 2.6 4.5 35.6
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Table 2 Learning samples

o KUEER KR &= - JHKE o mRRAE b YHk 1 28 d JE
3 KK H K | R/ % %’
5 /MPa /(kg - m™3) KIKE KL /(kg+m™3) /% /mm % /em /MPa

1 48 382 0.61 2.99 235 36 31.5 1.9 6 25.9
2 43 330 0.65 3.42 214 39 31.5 1.9 4.5 23.5

3 59.3 279 0.61  4.265 170 39 40 2.6 5.5 27.4
4 48 335 0.58 3.75 195 32 40 1.9 6 24.2

5 43 339 0.57 3.79 193 31.5 40 1.9 5 28.4
6 43 375 0.62 3.07 231 36 31.5 1.9 4 27

7 48 374 0.61 3.3 196 31 40 1.9 7.5 28

8 59.3 315 0.65  3.543 205 40 31.5 1.9 1 23.3

9 59.3 321 0.7 3.315 225 42 31.5 1 3 30

10 48 507 0.47 2.36 236 29.5 31.5 1.9 4 32.6
11 48 261 0.77 4.68 202 37 40 1. 5.5 14.8
12 43 266 0.8 4.73 213 35 40 1.1 6.5 14.9
13 43 260 0.79  4.707 206 36 40 1.9 5 17.5

14 48 265 0.79  4.713 209 36 40 1.9 4.4 19.3
15 43 298 0.68  4.034 204 36 40 1.9 8 20.1

16 43 260 0.75  4.692 194 37 40 1.9 6.5 19

17 59.3 400 0.48  2.948 193 34 31.5 2.6 0.5 38.5
18 43 291 0.69  4.254 200 35 40 1.9 6 19.4
19 43 361 0.54  3.576 195 30 40 1.9 5.7 26

20 48 323 0.58  3.901 189 34 40 1.9 5 27.4
21 48 322 0.62  3.835 200 34 40 1.9 5.5 23.6
22 43 364 0.55  3.481 200 31 40 1.9 7.1 24.7
23 59.3 400 0.49 2.78 195 37 31.5 1.9 0.5 45.2
24 48 265 0.79  4.713 209 36 40 1.9 4.4 19.3
25 43 298 0.68  4.034 204 36 40 1.9 8.0 20.1
26 48 260 0.75  4.692 194 37 40 1.9 6.5 19

27 59.3 400 0.48  2.948 193 34 31.5 2.6 0.5 38.5
28 43 291 0.69  4.254 200 35 40 1.9 6.0 19.4
29 43 361 0.54  3.576 195 30 40 1.9 5.7 26

30 48 323 0.58  3.901 189 34 40 1.9 5.0 27.4
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Fig.2 Predicted results of test samples
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Table 3 Comparison of SVM-predicted results

with measured values

s SEBRE U fE fxiiR2E M RER
1 34.5 34.1358 -0.3642 1.06
2 35.4 36.1191 0.7191 2.03
3 35.9 35. 6606 -0.2394 0.67
4 28.2 28. 4486 0.2486 0.88
5 34.2 33.9554 -0.2446 0.72
6 15.1 15.3332 0.2332 1.54
7 15.6 15.5873 -0.0127 0.08
8 14.6 16.3159 1.7159 11.75
9 14.7 15.1128 0.4128 2.81
10 35.6 35.3575 -0.2425 0.68
EHIE 0.4431 2.22
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