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A Study on the Behavior of Welded Connections
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ABSTRACT

Welded connections have been designed on basis of allowable stresses, wherein the response to loading
is assumed to be totally elastic. This is the vector analysis method, which resolves the stresses
determined from the direct stress formula and the torsion formula into a vector combination to obtain a
solution. It has been known that this method gives conservative answers and typically a very high
factor of safety. An analytical method based on the Instantaneous Center of Rotation has been
developed which predicts the ultimate strength of an eccentically loaded fillet welded connection.

The method of Instantaneous Center of Rotation results in weld resistance capacities greater than the
vector analysis method, by recognizing the variation in fillet weld strength with respect to the direction
of the applied loading and actual load-deformation response of elemental fillet welds. The procedure of
numerical analysis is iterative and complex. The relations between vector analysis method and the
method of Instantaneous Center of Rotation on eccentrical distance subjected to variation of load
direction are presented in this paper. Considering of the effects on configuration of weld groups, the
method of Instantaneous Center of Rotation are provided a more exact results of the numerical
analysis.
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Appendix

P,
C = TCI Table.l ( m = 0.1¥ Z-%) c A+t

a 0.1{0.2/03/0.4105]/0.6,0708]0911.0

1.212!1.337{1.454/1.570]1. 688)1. 803)1.920]2.042)2. 160;2. 281
0. 754[0. 845/0. 930]1. 014/1.101(1.190/1. 284]1. 380,1. 480|1, 584
0.525|0. 593/0. 657/0. 720|0. 785/0. 855|0. 930{1. 004]1. 087|1.175
0.398|0. 452/0. 504/0. 554|0. 609/0. 662|0. 724/0. 778!0. 831 |0, 885
0.3210. 366/0. 407/0. 448|0. 494/0. 539|0. 591 0. 636/0. 682/0. 727
0. 241]0. 274/0. 307]0. 339|0. 375|0. 4110. 444|0. 477|0. 510/0. 543]

lo[=|-lo]ole
O[O | O |W

Table.2 ( m = 0.2 A$) C Ak

a~k]0.1]0.2]03/[04]05]06107]08]0.9]1.0
1.337|1.4731.593 1. 712|1. 832[1. 950 2. 071 |2. 189 |2. 310 2. 516
0.8450.948|1.036|1. 126 1. 216 |1. 308 1. 403 |1. 500|1. 602 [1. 708
0.593 |0. 668 |0. 735[0. 804 |0. 873]0. 946 1. 019 1. 099[1. 181 |1. 268
0.452 [0. 510 (0. 566 |0. 623 0. 680 |0. 737 0. 793 |0. 843 |0. 907 |0. 965
0. 366 |0. 411 |0. 458 |0. 502 |0. 547 |0. 597 |0. 643 0. 690 |0. 737 /0. 785
0.274 0. 311 |0. 347 |0. 380 |0. 415 |0. 455 |0. 493 |0. 531 |0. 569 |0. 606
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Table.3 { m = 0.34 %-$) c A%

a 0.1 0.2| 03] 0.4 0.5 0.6 0.7| 0.8! 0.9 1.0
0.3 [1.454 |1.593 |1.725 |1.843 [1.963 [2.085 |2, 204 |2.324 |2.449 |2.571
0.6 [0.930 [1.036 [1.137 [1.227 {1.319 1. 414 |1.510 |1.610 [1.713 |1.817
0.9 10.657 |0.735 |0.811 !0.881 |0.953 [1.027 [1.103 [1.185 |1.268 |1.356
1.2 [0.504 |0.566 [0.623 [0.680 |0.738 |0.797 |0.860 {0.929 |0.998 |1.067
1.5 |0.407 |0.458 |0.504 [0.551 [0.599 [0.650 [0.703 [0.762 |0.821 |0.880

1 2.0 ]0.307 [0.347 [0.382 [0.418 [0.456 0.496 [0.539 [0.587 |0.635 |0.683

Table.4 ( 7 = 0.4 #%) c A4zt

a 0.1} 0.2} 0.3 0.4| 0.5 0.6 0.7| 0.8 0.9| 1.0
0.3 [1.570 |1.712 [1.843 |1.975 |2.091 |2.212 |2.333 |2.456 |2.578 [2.701
0.6 [1.014 (1.126 [1.227 [1.328 [1.420 |1.515 |1.614 |1.714 |1.817 |1.924 .
0.9 [0.720 {0.804 |0.881 0.957 [1.031 [1.106 [1.186 |1.265 [1.351 |1.440
1.2 10.554 |0.623 [0.680 |0.739 [0.799 [0.861 [0.926 {0.993 |1.065 |1.137
1.5 [0.448 [0.502 {0.551 [0.601 [0.651 {0,703 [0.759 [0.815 [0.872 0.929
2.0 0.339 {0, 380 [0.418 [0.459 [0.496 0.537 [0.582 [0.629 |0.675_|0.722
Table.5 ( 7 = 0.5¢ #-2) c A2

a 0.1 0.2 0.3 0.4| 0.5/ 0.6| 0.7| 0.8} 0.9 1.0
0.3 [1.688 [1.832 [1.963 [2.091 [2.225 [2.338 [2.460 [2.582 (2,708 [2.831
0.6 !1.101 {1.216 |1.319 [1.420 {1.521 |1.615 {1.714 |1.815 [1.920 |2.026 !
0.9 [0.785 [0.873 [0.953 {1.031 [1.107 |1.185 |1.263 [1.346 |1.431 |1.520
1.2 10.609 {0.680 [0.737 [0.798 [0.860 0.925 [0.989 [1.059 [1.130 |1.201
1.5 |0.494 [0.547 [0.599 [0.651 |0.702 |0.756 [0.811 |0.871 |0.931 |0.990
2.0 ]0.375 |0, 415 |0. 456 |0.496 |0.537 |0, 580 (0. 614 |0.672 |0.730 |0.788
Table.6 (m = 0.6 %) C A4

a 0.1 0.2! 0.3] 0.4 0.5; 0.6 0.7] 0.8} 0.9] 1.0
0.3 [1.803 |1.950 |2.085 {2.212 [2.338 [2.475 |2.584 {2,709 (2.832 {2.960 !
0.6 [1.190 {1.308 {1.414 [1.515 |1.615 {1,718 |1.815 [1.916 2.020 |2.130
0.9 |0.855 [0.946 11.027 |1.106 [1.185 [1.262 [1.343 |1.425 |1.511 |1.602
1.2 l0.662 |0.737 |0.797 |0.861 |0.925 [0.988 [1.051 |1.114 11.177 [1.240
1.5 [0.539 |0.596 [0.649 |0.703 l0.756 {0.809 |0.863 |0.917 [0.973 |1.029
2.0 [0.411 |0.455 [0.496 [0.537 [0.579 [0.622 0.665 10.708 |0.749 |0.793 ;
Table.7 ( m = 0.7¢ %-<) c At

a 0.1/ 0.2 0.3 0.4/ 0.5 0.6 0.7 0.8 0.9{ 1.0
0.3 (1.920 |2.071 |2.204 2.333 |2.460 [2.584 |2.728 |2.833 2.958 |3.082
0.6 [1.284 {1.403 [1.510 [1.614 [1.714 {1.815 (1.920 {2.018 [2.123 [2.229
0.9 ]0.930 [1.019 [1.103 {1.186 |1.263 |1.343 |1.423 [1.506 |1.593 j1.683
1.2 [0.724 l0.793 {0.860 [0.926 {0.989 {1.051 {1.121 |1.191 |1.262 |1.33
1.5 ]0.591 |0.643 [0.703 |0.759 |0.811 [0.863 |0.915 |0.967 |1.021 [1.075
2.0 [0.444 |0.493 [0.540 |0.582 [0.614 {0.664 {0.717 |0.765 [0.813 |0.859
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