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Summary:

This thesis presents an analytical and experimental assessment of the behavior of
circular steel hollow sections under bending. Three dimensional non-linear finite
element models have been established by ANSYS11 Finite element program to assess
the allowable bending strength and D/t limits which separate between the sections types
(compact, non-compact, slender). Several parameters are studied; Diameter to thickness
(Dft) ratio, length to diameter (L/D) ratio, load conditions, boundary conditions, and
variation of steel profile. Nine full-scale circular beams were tested to verify the finite
element models; seven specimens were tested in cantilever models and two specimens
were tested in simple beam with two concentrated loads. An analytical equation was
proposed to predict the allowable bending stress in circular steel tubes. The equation
was verified by a parametric study.
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Nomenclature

D Outside diameter of tubes
D; Inside diameter of tubes
E Modulus of elasticity of steel

E: Tangent modulus

Fy Steel yield stress

Fu Ultimate tension strength of steel

L Length of sample

M Bending moment

M,  Plastic bending moment

My Plastic bending moment according to measured dimensions
My  Yield bending moment

M, Moment when the relative angle of rotation is 60 degrees
Mineory Predicted ultimate moment capacity

M, Ultimate bending moment

S Elastic section modulus

SF Shape factor

t Thickness of steel pipe

Z Plastic section modulus

Zovaiized Plastic section modulus of an ovalised tube.
a Slenderness parameter

B End rotation

By Yield end rotation

K Curvature

Kp Curvature corresponding to M,

g Constant (275/F,)>°

As Generalized section slenderness

Xi



