
































beam with transverse shear and transverse normal effect.
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thickness of beam

three dimensional Cartesian coordinate
three dimensional (three dimensions)
rotation due to shear deformation

transverse shear angle
rotation due to bending deformation
longitudinal coordinate axis of beam

transverse deflection
normal strains

shear strains
normal stresses
shear stresses

shear modulus
Young’s modulus of elasticity
Poisson’s ratio

displacement field components in the x, y,
and z coordinate directions respectively
shear correction (modification) factor
bending moment

shear force

strain energy functional

potential of external load

total potential energy functional

applied load distribution
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Subscripts
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Superscripts

c
T

Abbreviations

EBT
R3

area of cross-section

moment of inertia

integrand in the total potential energy
functional

partial derivative with respect to w
derivative of w(x) with respect to x
} constants of integration

intensity of uniformly distributed load
point load

integral
double integral

triple integral or volume integral

ordinary derivative with respect to x

flexural
shear
bending
maximum

corrected
Timoshenko

Euler-Bernoulli beam theory
three dimensional region of integration





