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M odeling the Patch L oad Resistance of Plate Girders Using a Support Vector Machine
A. Kordjazi F. Pooya Nejad F. Shahabian

Abstract The support vector machine (SVM) is a relatively new machine learning method which is
increasingly being applied to engineering problems and have yielded encouraging results. Because of
complex behavior of elastoplastic of web panels of plate girders under patch loading, almost none of the
proposed methods provides consistent and accurate predictions of patch load capacity. Consequently,
alternative solutions are required to overcome these limitations. In this paper SVM models are developed
for predicting the ultimate resistance of plate girders subjected to patch loading. The training and testing
patterns of the proposed SVM models are based on well established experimental results taken from
literature. Finally a comparison is made between predictions obtained from the SVM models and a
traditional method for determining patch loading resistance. The comparison confirms that the SVM
models developed in this paper, outperform the traditional method.

Key Words Plate Girders; Patch Loading; Support Vector Machine.
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200 | 68 | 0.999 | 5.91 200 | 67 | 0999 | 624 | 200 | 77 | 0.996 | 12.41
300 | 68 | 0999 | 625 | 300 | 69 | 0999 | 6.14 | 300 | 75 | 0.994 | 14.86
400 | 66 | 0999 | 650 | 400 | 70 | 0999 | 584 | 400 | 74 | 0.993 | 16.08
500 | 69 | 0999 | 695 | 500 | 74 | 0999 | 579 | 500 | 78 | 0992 | 17.27
600 | 68 | 0998 | 7.43 | 600 | 74 | 0999 | 595 | 600 | 77 | 0.992 | 18.25
700 | 66 | 0998 | 7.99 | 700 | 71 | 0999 | 6.07 | 700 | 79 | 0.991 | 19.55
1000 | 65 | 0.997 | 1025 | 1000 | 73 | 0999 | 635 | 1000 | 81 | 0.987 | 22.86
Olazdy slajls s aliss 5w Sladie s el )l poolie & Jdr
Jb
Al kS Cung Jlie | Eang yldie | sl Olaziy slayls
(L ool 5,50 5 4 4 5)
il S5 a6 6=15 150 0.007 64
Osopy S b 6 =5; 0=3 500 0.006 74
Sl i S &b d=2.5 20 0.005 75

RMSEJ‘;{L&:VJA ‘-":’.)"” g_,.“.a)b QI%LA)I)LIL)‘}J‘SLAQH A&}W,}WLQUAJJA b;{l«q& cg't'..: 0 J},\}

Joe ESTAREPe b3l s saze

(oslizal 5,50 [ S 4y 4 59) R RMSE (kN) R RMSE (kN)
Flial fS b 0.998 7.73 0.999 5.86
Osmo g JS5 &0 0.998 7.14 0.999 5.79
Gldaztir L5 &0 0.998 7.75 0.999 6.21
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Sladas i J’JSCL SaSay oddiosls oS SVM Jis faws 55 0ld s i il 53 0l (6,8 e5l) olg Cuglie 0 S

U’:"l“"’)T Lgu.:.:l.: A4S gome (S 9 ¢ (u ‘w)}AT Zﬁjw L;Uso.)‘.: S (;L”

[10] S,T55 5 52 L3as 3 SYM Jie Lo 5 ol i ole Canslis poslie 5 [iulasl lad yas Sliaseis Vst

w2 9 Q Py, (kN)

E fc: i i :c: %: »% ; § :*:j SVM Roberts and
EIEEE|E R B | 8| B e

) RMSE=30.25

1 2400 | 700 | 3.26 | 250 | 11.9 | 100 326 232 139.3 139.12 138.50
2 2400 | 500 2 100 12 180 294 294 61.8 60.60 57.10
3 1000 | 1000 | 2.5 | 200 | 10.09 | 100 299 253 63.76 75.05 78.56
4 2000 | 1000 3 200 10 100 297 253 98.1 89.22 108.14
5 2000 | 1000 3 200 10 200 297 253 117.72 114.91 111.27
6 500 | 500 2 50 | 246 | 50 243 225 76.03 68.57 59.10
7 600 | 600 | 3.63 | 50 10.1 60 282 279 148 135.38 149.17
8 800 800 | 2.05 | 300 | 15.5 | 40 210 285 66 64.72 50.89
9 600 800 3 250 12 40 245 285 96.8 97.58 101.21
10 1020 | 680 2 120 5 40 354 292 50.17 53.05 48.52
11 800 | 300 2 120 5 40 285 286 49 42.86 45.11
12 400 | 400 2 120 5 40 285 286 53 44.86 44.40
13 800 | 600 3 250 12 40 328 286 120 121.94 117.87
14 600 | 250 | 3.05 | 149 | 6.75 50 221 279 100.7 95.25 93.65
15 600 | 500 | 0.99 | 149 | 6.75 50 192 279 10.8 9.90 11.13
16 600 | 500 | 3.05 | 149 | 20.06 | 50 221 305 130.6 137.91 113.32
17 600 | 750 | 2.12 | 149 | 3.05 50 224 221 30 32.45 38.60
18 600 | 750 | 3.05 | 149 | 11.75 | 50 221 305 99.55 95.84 98.95
19 760 | 380 | 299 | 80 | 6.25 50 245 298 84.1 80.91 90.39
20 500 | 500 | 9.95 | 150 | 10.05 | 50 247 250 738 731.20 884.71
21 2400 | 600 2 100 6 40 206 280 35 39.86 38.72
22 3000 | 400 2 100 12 40 205 278 40.7 41.84 45.83
23 1100 | 800 2 100 12 40 205 277 40.5 46.02 45.24
24 2000 | 1000 3 200 | 19.78 | 200 300 231 152.05 142.86 128.93
25 3000 | 800 3 250 12 40 215 268 81.5 78.30 94.81
26 1100 | 800 2 250 12 40 206 270 414 37.86 4535
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