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Optimal Design of Tensile Steel Members by
I mproving the Regulations of Codes Regarding
the Correction of Shear Lag

The non-uniform stress distribution that occurs in a tension
member adjacent to a connection, in which all elements of the
cross section are not directly connected, is commonly referred to
as the shear lag effect. This effect reduces the design strength of
the member because the entire cross section is not fully effective
at the critical section location. This phenomenon has long been
taken into account in various structural codes, however the rules
of the codes used are somewhat conservative and it seems that
they need to be reviewed. In this research, a series of sted box
section connected through two wings and plate sections were
studied through finite element method using ABAQUS software,
and the ultimate member capacity was obtained. It can be seen
that in this regard the relationship between the rules is somewhat
conservative and optimized relationships have been proposed to
address this issue. Parameters used include connection length,
axial force eccentricity, and weld size. The results show that the
length of the connection, the gusset plate thickness and also the
eccentricity have a significant influence on the shear latency
coefficient.
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section, Welded connection.
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950 S5 9 9 Jlal Job sl yiel)ly gy o oe Slisr -0 9o
Model Section L(cm) Ucode Urem Ucode Urem
HSS1-12 HSS1 12 0.83 0.858341 1.03657
HSS1-15 HSS1 15 0.86 0.888 1.029955
HSS1-17 HSS1 17 0.88 0.899846 1.024147
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Model Section L(cm) Ucode Urem Ucode Urem
HSS1-20 HSS1 20 0.90 0.921418 1.02741
HSS1-23 HSS1 23 0.91 0.947 1.039893
HSS1-25 HSS1 25 0.92 0.942205 1.026962
HSS1-27 HSS1 27 0.92 0.951 1.029674
HSS2-12 HSS2 12 0.79 0.791987 1.006636
HSS2-15 HSS2 15 0.83 0.838 1.010765
HSS2-17 HSS2 17 0.85 0.862 1.014158
HSS2-20 HSS2 20 0.87 0.882297 1.01174
HSS2-23 HSS2 23 0.89 0.914223 1.028665
HSS2-27 HSS2 27 0.91 0.956 1.055853
HSS3-12 HSS3 12 0.87 0.879 1.01158
HSS3-15 HSS3 15 0.90 0.921 1.029254
HSS3-17 HSS3 17 0.91 0.942 1.037748
HSS3-20 HSS3 20 0.92 0.956 1.03774
HSS3-23 HSS3 23 0.93 0.960 1.029971
HSS3-25 HSS3 25 0.94 0.957 1.020779
HSS3-27 HSS3 27 0.94 0.961 1.020413
HSS4-15 HSS4 15 0.81 0.816 1.010684
HSS4-17 HSS4 17 0.83 0.838 1.010053
HSS4-23 HSS4 23 0.87 0.891 1.019127
HSS4-25 HSS4 25 0.88 0.906 1.024699
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S, Mises

(Avg: 75%)
+5.020e+02
+4.629¢+02
+4.237e+02
+3.846e+02
+3.455e+02
+3.063e+02
+2.672e+02
+2.281e+02
+1.88%9e+02
+1.498e+02
+1.107e+02
+7.155¢+01
+3.242¢+01
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Model Section L(cm) W(cm) L/W Ucope Urem Ucode Urem
P20X2-1 20X2 20 20 1 0.75 0.784571 1.046095
P20X2-1.05 20X2 21 20 1.05 0.75 0.792977 1.057303
P20X2-1 20X2 22 20 1.1 0.75 0.793174 1.057565
P20X2-1.15 20X2 23 20 1.15 0.75 0.809628 1.079504
P20X2-1.2 20X2 24 20 1.2 0.75 0.801562 1.068749
P20X2-1.25 20X2 25 20 1.25 0.75 0.818016 1.090688
P20X2-1.3 20X2 26 20 1.3 0.75 0.798124 1.064165
P20X2-1.35 20X2 27 20 1.35 0.75 0.822309 1.096412
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Model Section L(cm) W(cm) L/W Ucope Urem Ucode Urem
P20X2-1.4 20X2 28 20 1.4 0.75 0.818285 1.091047
P20X2-1.45 20X2 29 20 1.45 0.75 0.816655 1.088873
P20X2-1.5 20X2 30 20 1.5 0.87 0.916792 1.053784
P20X2-1.55 20X2 31 20 1.55 0.87 0.912822 1.049221
P20X2-1.6 20X2 32 20 1.6 0.87 0.929347 1.068215
P20X2-1.65 20X2 33 20 1.65 0.87 0.925395 1.063672
P20X2-1.7 20X2 34 20 1.7 0.87 0.933694 1.073211
P20X2-1.75 20X2 35 20 1.75 0.87 0.941992 1.082749
P20X2-1.8 20X2 36 20 1.8 0.87 0.926195 1.064592
P20X2-1.85 20X2 37 20 1.85 0.87 0.946303 1.087705
P20X2-1.9 20X2 38 20 1.9 0.87 0.940542 1.081083
P20X2-1.95 20X2 39 20 1.95 0.87 0.934799 1.074482

P20X2-2 20X2 40 20 2 1 0.987566 0.987566
P20X2-2.05 20X2 41 20 2.05 1 0.997674 0.997674
P20X2-2.1 20X2 42 20 2.1 1 0.993704 0.993704
P20X2-2.15 20X2 43 20 2.15 1 1 1
P20X2-2.2 20X2 44 20 2.2 1 0.993946 0.993946
P20X2-2.25 20X2 45 20 2.25 1 0.994072 0.994072
P20X2-2.3 20X2 46 20 2.3 1 1.01461 1.01461
P20X2-2.35 20X2 47 20 2.35 1 0.994288 0.994288
P20X2-2.4 20X2 48 20 2.4 1 1.00255 1.00255
P20X2-2.45 20X2 49 20 2.45 1 0.990318 0.990318
P20X2-2.5 20X2 50 20 2.5 1 1.00269 1.00269
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