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1 28] 3605 1913 528 445 1036 371 395 104
2 4305 1913 528 445 1254 371 395 6.7
3 47 1913 528 445 1396 371 395 34
4 484 1913 526 445 1448 371 395 32
5 5005 2412 526 46 1372 371 350 4.2
6 3685 2412 526 46 960 371 350 137
7 4205 2412 526 46 1168 371 350 8
8 4445 2412 526 46 1280 371 350 65
9 4675 2412 526 46 1296 371 350 42
10 513 1913 528 445 1554 371 395 2.9
11 88 2351 108 765 2946 283 308 136
12 101.75 2351 108 7.65 3480 283 308 118
13 [2930] 705 278 8 5 3404 236 217 8
14 75 278 8 5 3704 236 217 7
15 80 277 85 55 4000 449 217 1
16 80 261 8 6 2540 287 260 127
17 80 258 8 5 2636 287 252 86
18 80 259 8 4 2716 287 252 46
19 80 280 8 5 1796 287 252 135
20 80 280 8 5 2196 287 252 115
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21 80 275 8 5 2598 287 252 7.8
22 80 237.2 104 5.5 3508 333 709 3.6
23 80 1486  10.2 55 2304 333 709 10.5
24 80 200 10 55 2204 333 709 9.5
25 80 278 10 6 2000 333 341 12
26 80 279 10 6 2804 333 349 8.7
27 80 279 10 6 2402 333 349 7.2
28 85 279 8 5 2802 236 217 5.5
29 85 279 10 6 2406 333 349 10
30 91 278 8 5.5 3002 236 217 8.9
31 915 2784  10.3 6 2500 333 349 6.7
32 95 278 8 55 3400 236 217 7.6
33 95 2786  10.2 6 2700 333 349 5.2
34 70.5 239.6  10.2 55 3000 333 709 51
35 75 239 10 55 3200 333 709 3.8
36 80.5 269 10 55 2100 333 709 6.6
37 [31] 109.2 1852 16.1 9.4 3500 278 286 19.8
38 109.3  186.5 16.3 9.8 3500 486 532 6.4
39 109.3 1849 16.2 9.4 3500 486 532 7.8
40 1095 1861  16.3 9.6 3500 278 286 18.9
41 110 188 10.5 7.5 3000 282 308 12
42 110.5 189 11 7.4 4000 282 308 9.3
43 111 1926 107 7.5 4000 420 437 1.5
44 1178 1854 103 7.25 4000 275 302 10.3
45 1178 1861 111  7.65 4000 430 448 2.6
46 139.5 2466 177 10.8 4000 248 252 205
47 139.7 2412 178 109 3000 248 252 341
48 140 2434 128 7.5 4000 276 311 6.4
49 140 2408 126 8 3000 276 311 19
50 1405 2504 126 9 3000 504 535 6.4
51 140.5 2496 127 9.3 4000 504 535 41
52 1415 2469 173 1135 3000 489 535 10.4
53 1417 2464 173 113 3000 489 535 9.5
54 150.3 320 15 10 3000 817 813 16.9
55 150.3 320 15 10 3000 486 990 2.7
56 150.3 320 15 10 3000 248 323 0.9
57 [32] 100 1595 149 9.4 3000 409 426 9.2
58 100.1 1539 147 9.5 3000 375 421 12.1
59 100.2 1566 14.6 9.6 3000 261 291 243
60 100.3 1551 141 8.8 3000 303 342 16.8
61 100.7 1544 15.1 9.5 3000 445 462 10
62 [8] 75 2178 809 6.65 3660 340 358 2.7
63 72.5 2174 1057 6.82 3660 285 329 6.6
64 74.5 2179 856 678 1830 340 353 15.2
65 745 2171 144 6.78 1830 294 300 14.8
66 77 1203 983 744 3660 313 300 8.4
67 53 2739 7.05 585 3660 332 388 2.2
68 70 2095 1077 6.76 1830 288 329 14
69 75 132 9 6 1200 291 340 334
70 75 132 9 6 1200 527 340 19.2
71 75 132 9 6 1200 291 509 223
72 75 132 9 6 1200 526 509 9.4
73 [33] 75 132 9 6 1800 291 340  27.2
74 75 132 9 6 1800 291 509 18.5
75 75 132 9 6 1800 291 686 7.7
76 75 132 9 6 1800 526 509 9.4
77 75 132 9 6 1200 291 340 15.7

Table 1. BRANN’s database
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Mean 88.881 22038 10221 6.786 262911 347.207 398.896  10.296
Minimum 36.85 1203 144 4 960 236 217 0.9
Maximum 1503 320 178 1135 _ 4000 817 990 341
gta”.da.r d 29112 5378 3561 1966 919.915 96.227 157.914  6.864
eviation

Table 2. Statistical summary of input/output parameters
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Abstract:

In this paper, for the first time using of Bayesian regularized artificial neural network (BRANN) model, which is
a novel method of among soft computing (SC) methods (such as fuzzy logic, genetic programming, neural
network) to predict the rotational capacity of wide-flange steel beams. Steel is one of the most commonly
used materials in construction industries, mainly in steel structures. There are many researches and
studies on the behavior of a structural member of steel structure such as beams under different types of
loading. The accurate estimation of rotation capacity (plastic rotation capacity) is of significant importance
issue for plastic and seismic analysis and design of steel structures especially for high rise building (nonlinear
behavior). Similarly, the moment redistribution in a steel structure also depends on the rotation capacity of the
section. So the determination and accurate prediction of rotation capacity of steel structures members such as
wide flange beams become an important task. Using different methods such as finite element, regression and
statistical methods in previous studies has been used in recent years. Therefore, in order to estimate the more
accurate value of the rotational capacity of wide flange beams, artificial neural networks are used with the
Bayesian learning process. The Bayesian regularized network assigns a probabilistic nature to the network
weights, allowing the network to automatically and optimally penalize excessively complex models. The
proposed technique (BRANN) reduces the potential for overfitting and overtraining, improving the prediction
quality and generalization of the network. The proposed model (BRANN) is based on experimental data that
collected from previous studies. After a comprehensive review of existing literature, 77 data of wide flange beam
were selected which had experienced to determined rotation capacity. For this purpose, Half-length of flange,
height of web, thickness of flange, thickness of web, length of beam, yield strength of flange and yield strength
of web were consider as input parameters (Six inputs) while rotation capacity is treated as target of the Bayesian
regularized artificial neural network model. The Bayesian regularized artificial neural network is modeled in
MATLAB software and applied to predict the rotation capacity. The results of this model were compared with
experimental results and other models and equations that presented in the past (including Genetic programming
(GP), Li equation and Kemp Equation. An analysis is carried out to check the performance of the proposed
BRANN model based on the common criteria such as Mean Absolute Percentage Error (MAPE). The optimal
and best model should have the lowest values of MAPE, this parameter is 20.32% for BRANN, 23.49% for a
Genetic Programming model that proposed by Cevik, 47/20% for Li’s Equation and 56.98% for Kemp’s
equations. The results of Bayesian regularized artificial neural network approach indicate a good agreement
between the predicted and measured data. Furthermore, the Bayesian regularized artificial neural network model
shows the most optimized results compared to all the previous model and equations. The result indicated that the
Bayesian regularized artificial neural network could be used as a powerful tool for engineers and researcher to
solve this kind of problems.

Keywords: Rotation Capacity, Bayesian Regularized, Artificial Neural Networks, Wide Flange Beam.
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