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Analysis of Shear Buckling Stresses for Steel Pipes by Detailed Parametric Study
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ABSTRACT : Shear buckling stresses of steel pipes due to the lateral forces have been analyzed via parametric analysis.

Detailed FEM models are prepared, and steel types, thickness, radii and length of steel pipes are selected as parameters.
STK400, STK490 and SM570 are used and the thickness of pipe is 2mm and 40mm. The radii(R) and lengths(L) are
determined based on the values satisfying the following relationship as R/t=20~400 and I/R=1~3. The shear buckling
stresses decrease for all types of considered steels as R/t increase from 20 to 200. High strength steels are more sensitive

to R/t, and also have an bigger effect on shear buckling stresses than low strength steels. It is found that shear buckling

stresses decrease as L/R increases, showing that the steel pipes become weak as the length of the steel pipe increases.
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Fig. 1 Coordinate system and boundary conditions of
FE model
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Fig. 2 FE model for steel pipe
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Table 1. Analysis case

Steel grade Thickness R/t L/R

2mm

STK400
40mm
2mm 20~200

STK490 40mm (20 Distance) 1-3
2mm

SM570
40mm

Table 2. Strength of the steel

Thickness Yield Tensile
Grade (mm) strength strength
m (MPa) (MPa)
<40 240
STK400 400
40 < t < 100 920
<40 320
STK490 490
40 < t < 100 300
<40 460
SM570 570
40<t=<75 440
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Fig. 3 Measurement location of maximum shear
buckling stress
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Fig. 4 Shear buckling stresses of pipes with wall
thickness of 2mm
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