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due to torsion and warping
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Transverse Stiffeners

Transverse stiffeners are not required where h/1t,, <2.46,/E/ F,, or where the avail-
able shear strength provided in accordance with Section G2.1 for &, = 5 is greater
than the required shear strength.

The moment of inertia, Iy, of transverse stiffeners used to develop the available web
shear strength, as provided in Section G2.1, about an axis in the web center for stiff-
ener pairs or about the face in contact with the web plate for single stiffeners, shall
meet the following requirement

[ ]
YR Jﬁ)@‘j\ﬁ(&f\'ul};ﬁj) GLAJJ&.EQB-JJ Sy
35h FNl 5 g 4 BLVFY N il bl odkd e 5 olidl 5 IS 5 Laly, @
I, > (bt3j = Min(a, h) x t3)) (V-$-Y-\+)
bs
It
ol
ke
tw
(2bg+t,)3 x t, I :1b3t
Stzi st 3 svs

Iy 2 bS] (G2-7)
where

25
(a / h)2

and b is the smaller of the dimensions a and A

-2205

j= (G2-8)

Transverse stiffeners are permitted to be stopped short of the tension flange, provided
bearing is not needed to transmit a concentrated load or reaction. The weld by which
transverse stiffeners are attached to the web shall be terminated not less than four
times nor more than six times the web thickness from the near toe to the web-to-flange
weld. When single stiffeners are used, they shall be attached to the compression
flange, if it consists of a rectangular plate, to resist any uplift tendency due to torsion
in the flange.

Bolts connecting stiffeners to the girder web shall be spaced not more than 12 in.
(305 mm) on center. If intermittent fillet welds are used, the clear distance be-
tween welds shall not be more than 16 times the web thickness nor more than 10 in.
(250 mm).
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Welding machine
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\ Metal being welded
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Ground Electrode cable

(a) Arc welding circuit
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(a) Bevel with feathered edge (b) Bewvel with backup plate

www.hoseinzadeh.net

Spacer
{Removed before
welding second side)

o
# || Lond oot fuce) J RL

(¢) Bevel with a land (b) Double bevel witls a spacer

Figure 5.7.2 Typical edge preparations for groove welds.
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1 Fer Fer 1 Fer Fer 1 Fer Fer 1 Fer Fer 1 Fer Fer

(240) | (360) (240) | (360) (240) | (360) (240) | (360) (240) | (360)
1| 240.0 | 360.0 41| 220.3 | 316.6 81| 171.9 | 218.2 121| 113.9 | 118.2 161| 66.8 | 66.8
2 | 240.0 | 359.9 42| 219.4 | 314.6 82 | 170.5 | 215.5 122| 112.5 | 116.3 162| 66.0 | 66.0
3| 239.9 | 359.8 43| 218.4 | 312.6 83 | 169.0 | 212.8 123| 111.1 | 114.4 163| 65.2 | 65.2
4| 239.8 | 359.6 44| 217.5 | 310.5 84 | 167.6 | 210.1 124| 109.7 | 112.6 164| 64.4 | 64.4
5| 239.7 | 359.3 45| 216.5 | 308.4 85 | 166.2 | 207.4 125| 108.4 | 110.8 165| 63.6 | 63.6
6 | 239.6 | 359.0 46| 215.5 | 306.3 86 | 164.7 | 204.7 126| 107.0 | 109.0 166| 62.8 | 62.8
7 | 239.4 | 358.7 47| 214.5 | 304.1 87 | 163.3 | 202.0 127| 105.6 | 107.3 167| 62.1 | 62.1
8 | 239.2 | 358.2 48| 213.4 | 301.9 88 | 161.8 | 199.3 128| 104.3 | 105.7 168| 61.3 | 61.3
9| 239.0 | 357.8 49| 212.4 | 299.7 89 | 160.4 | 196.7 129| 102.9 | 104.0 169| 60.6 | 60.6
10| 238.8 | 357.3 50| 211.3 | 297.5 90 | 158.9 | 194.0 130| 101.6 | 102.4 170/ 59.9 | 59.9
11| 238.5 | 356.7 51| 210.2 | 295.2 91| 157.5 | 191.3 131} 100.2 | 100.9 171| 59.2 | 59.2
12| 238.2 | 356.1 52 209.1 | 292.9 92 | 156.0 | 188.7 132| 98.9 | 994 172| 58.5 | 58.5
13| 237.9 | 355.4 53| 208.0 | 290.5 93 | 154.5 | 186.0 133| 97.6 | 97.9 173| 57.8 | 57.8
14| 237.6 | 354.7 54| 206.9 | 288.2 94 | 153.1 | 183.4 134| 96.2 | 96.4 174| 57.2 | 57.2
15| 237.3 | 353.9 55| 205.8 | 285.8 95 | 151.6 | 180.8 135| 94.9 | 95.0 175| 56.5 | 56.5
16| 236.9 | 353.0 56 | 204.6 | 283.4 96 | 150.2 | 178.1 136| 93.6 | 93.6 176| 55.9 | 55.9
17| 236.5 | 352.1 57| 203.4 | 280.9 97 | 148.7 | 175.5 137| 92.2 | 92.2 177| 55.3 | 55.3
18| 236.1 | 351.2 58| 202.2 | 278.5 98 | 147.2 | 172.9 138| 90.9 | 90.9 178| 54.6 | 54.6
19| 235.6 | 350.2 59 201.0 | 276.0 99 | 145.7 | 170.4 139| 89.6 | 89.6 179| 54.0 | 54.0
20| 235.2 | 349.2 60| 199.8 | 273.5 100| 144.3 | 167.8 140| 88.3 | 88.3 180| 53.4 | 534
21| 234.7 | 348.1 61| 198.6 | 271.0 101| 142.8 | 165.2 141 87.1 | 87.1 181| 52.8 | 52.8
22| 234.2 | 346.9 62| 197.4 | 268.5 102| 141.3 | 162.7 142| 859 | 85.9 182 52.3 | 52.3
23| 233.6 | 345.8 63| 196.1 | 265.9 103| 139.9 | 160.2 143| 84.7 | 84.7 183| 51.7 | 51.7
24| 233.1 | 3445 64| 194.8 | 263.3 104| 138.4 | 157.7 144| 83.5 | 83.5 184| 51.1 | 51.1
25| 232.5 | 343.2 65| 193.6 | 260.8 105| 136.9 | 155.2 145| 82.3 | 823 185| 50.6 | 50.6
26| 231.9 | 341.9 66 | 192.3 | 258.2 106| 135.5 | 152.7 146| 81.2 | 81.2 186| 50.0 | 50.0
27| 231.3 | 340.5 67| 191.0 | 255.6 107| 134.0 | 150.2 147| 80.1 | 80.1 187| 49.5 | 49.5
28| 230.6 | 339.1 68| 189.7 | 252.9 108| 132.6 | 147.8 148| 79.0 | 79.0 188| 49.0 | 49.0
29| 229.9 | 337.6 69| 188.4 | 250.3 109| 131.1 | 1454 149| 78.0 | 78.0 189| 48.5 | 485
30| 229.3 | 336.1 70| 187.0 | 247.7 110| 129.7 | 142.9 150| 76.9 | 76.9 190| 48.0 | 48.0
31| 228.5 | 334.5 71| 185.7 | 245.0 111| 128.2 | 140.6 151| 759 | 75.9 191| 475 | 475
32| 227.8 | 332.9 72| 184.3 | 242.4 112} 126.8 | 138.0 152 749 | 74.9 192| 47.0 | 47.0
33| 227.1 | 3313 73| 183.0 | 239.7 113| 125.3 | 135.6 153| 74.0 | 74.0 193| 46.5 | 46.5
34| 226.3 | 329.6 74| 181.6 | 237.0 114| 123.9 | 133.2 154| 73.0 | 73.0 194| 46.0 | 46.0
35| 225.5 | 327.9 75| 180.3 | 234.3 115] 122.4 | 130.9 155| 72.1 | 721 195| 45.5 | 455
36| 224.7 | 326.1 76| 178.9 | 231.6 116| 121.0 | 128.7 156| 71.1 | 71.1 196 45.1 | 45.1
37| 223.8 | 3243 77| 177.5 | 229.0 117| 119.6 | 126.5 157\ 70.2 | 70.2 197| 44.6 | 44.6
38| 223.0 | 322.4 78| 176.1 | 226.3 118| 118.2 | 124.3 158| 69.3 | 69.3 198| 44.2 | 44.2
39| 222.1 | 320.5 79| 174.7 | 223.6 119] 116.7 | 122.2 159| 68.5 | 68.5 199| 43.7 | 43.7
40| 221.2 | 318.6 80| 173.3 | 220.9 120| 115.3 | 120.2 160| 67.6 | 67.6 200| 43.3 | 433
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Lp | Lp |Lr(240)| Lr | Lr
Name| d | be | tr | t, | Area| A Ay, I bl J [ Ix S Sx Z ZX r rx hO Cw rts .
£t sy | Asx N30 y y y y (240) (360)| (260 | (240) | (360)
mm|mm|mm|mm| mm? [mm?| mm? | mm* cm? [ecm*| cm* | mm? mm?3 mm3 mm?® |[mm| mm | mm mm® mm| mm | mm| mm mm | mm
IPE100 [ 100 | 55 | 5.7 | 4.1 | 1030 | 410 | 522.5 | 11600 8957 159 | 171 5781.8 34200 9150 39400 |12.4| 40.7 | 94.3 | 3.535E+08 | 14.8| 630 | 514 3036 2730 | 1927
IPE120 | 120 | 64 | 6.3 | 4.4 | 1320 | 528 672 16900 13897 |[27.7 | 318 8656.3 53000 13600 60700 |14.5| 49.1 | 113.7 | 8.952E+08 | 17.2 | 737 | 602 3191 2963 | 2119
IPE140 (140 | 73 | 6.9 | 4.7 | 1640 | 658 | 839.5 | 24000 20594 |44.9| 541 | 12301.4 | 77285.7 19200 88300 |16.5| 57.4 | 133.1| 1.989E+09 | 19.7 | 838 | 684 3394 3216 | 2326
IPE160 | 160 | 82 | 7.4 5 2010 | 800 |1011.3| 35400 28511 |68.3| 869 | 16658.5 108625 26100 | 124000 |18.4 | 65.8 | 152.6| 3.976E+09 | 21.9| 935 | 763 3663 3411 | 2496
IPE180 | 180 | 91 8 | 5.3 (2390 | 954 |1213.3| 47300 39597 | 101 | 1317 | 22197.8 | 146333.3 | 34600 | 166000 | 20.6 | 74.2 172 | 7.470E+09 | 24.4 | 1047 | 855 3902 3694 | 2721
IPE200 | 200 | 100 | 8.5 | 5.6 | 2850 | 1120 |1416.7| 69200 52152 | 142 | 1943 | 28400 194300 44600 | 221000 |22.3| 82.6 | 191.5| 1.302E+10 |26.5| 1133 | 925 4223 3882 | 2885
IPE220 | 220|110 | 9.2 | 5.9 | 3340 | 1298 | 1686.7| 90300 71535 | 205 | 2772 | 37272.7 | 252000 58100 | 285000 | 24.8 | 91.1 | 210.8| 2.277E+10 | 29.3 | 1260 |1029| 4543 4252 | 3168
IPE240 | 240 | 120 | 9.8 | 6.2 | 3910 | 1488 | 1960 | 130000 | 93583 | 284 | 3892 | 47333.3 | 324333.3 | 73900 | 367000 | 27 99.8 | 230.2 | 3.762E+10 | 31.7 | 1372 |1120| 4963 4526 | 3390
IPE270 | 270 | 135 {10.2| 6.6 | 4590 | 1782 | 2295 | 159000 | 120406 | 420 | 5790 | 62222.2 | 428888.9 | 97000 | 484000 |30.2 | 112.3 | 259.8| 7.087E+10 | 35.7| 1534 {1253| 5260 4910 | 3715
IPE300 | 300 | 150 {10.7| 7.1 | 5380 | 2130 | 2675 | 199000 | 157019 | 604 | 8356 | 80533.3 | 557066.7 | 125000 | 628000 | 33.5 | 124.6 | 289.3 | 1.264E+11 | 39.6| 1702 {1390| 5625 5334 | 4062
IPE330 | 330 | 160 |11.5| 7.5 | 6260 | 2475 |3066.7| 281000 | 207016 | 788 |11770| 98500 713333.3 | 154000 | 804000 |35.5|137.1| 318.5| 1.998E+11 [ 41.9| 1804 (1473| 5960 5574 | 4262
IPE360 | 360 | 170 [12.7| 8 | 7270 | 2880 |3598.3| 374000 | 291423 |1043(16270|122705.9 | 903888.9 | 191000 | 1019000| 37.9 | 149.6 | 347.3 | 3.145E+11 |44.8| 1926 [1572| 6303 5971 | 4560
IPE40OO | 400 | 180 |13.5( 8.6 | 8450 | 3440 | 4050 | 513000 | 377190 [1318|23130|146444.4| 1156500 | 229000 | 1307000 39.5 | 165.4 | 386.5 | 4.922E+11 | 46.9 | 2007 [1639| 6550 6148 | 4722
IPE450 | 450 | 190 [14.6| 9.4 | 9880 | 4230 |4623.3| 667000 | 514749 |1676 (33740| 176421 | 1499556 | 276000 |1702000|41.2 | 184.8 | 435.4 | 7.943E+11 | 49.3| 2093 (1709| 6709 6386 | 4923
IPE500 | 500 | 200 | 16 {10.2|11600| 5100 |5333.3| 891000 | 717342 [2142|48200| 214200 | 1928000 | 336000 |2194000| 43 |203.8| 484 | 1.254E+12 {51.9| 2185 [(1784| 6955 6685 | 5159
IPE5S50 | 550 | 210 |17.2(11.1|13400| 6105 | 6020 |1230000 | 955274 [2668 |67120|254095.2 | 2440727 | 401000 (2787000 44.6 | 223.8 | 532.8 | 1.893E+12 [ 54.0| 2266 [1850| 7225 6906 | 5342
IPE600 | 600 | 220 | 19 | 12 |15600| 7200 | 6966.7 | 1650000 | 1340643 |3387 (92080|307909.1 | 3069333 | 486000 |3512000| 46.6 | 243 581 | 2.858E+12 | 56.6 | 2368 |1933| 7547 7273 | 5620
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