
Summary Structural mechanics

the 3
governing
equations

kinematic (compatibility)

constitutive equilibrium

Statically
indeterminate

systems

Bars

force-flexibility

displacement-stiffness

Thermal effects

Superposition

stress flow and stress/strain
concentrations

linear

torsion

Hooke's law

1D

3D

Poisson effect

Displacement and
Strain fields

Torsion

Torsion formula

Polar moment of area

varying cross section

multi material

Transmission of power

inelastic materials

rectangular
cross sections

Reduction to 2D

Plane stress

Plane strain

Pressure vessels

longitudinal stresses

hoop stresses

Properties of materials

for elastic deformation

for inelastic
deformation (limiting

behavior)

Stress/Strain
Transformations

Principal & maximum
stresses and their

coordinates

transformation
equations

Mohrs circle of
stress-strain

2D

3D

Failure criteria

failure behavior
Tresca

Mohr

Von Mises

Safety factor

Beams

Types of supports

Method of sections

Shear and
moment

diagrams

Shear and
normal

stresses
Stress distributions

shear formula

first moment of area

Flexure formula

Second moment
of area

Centroid

Beam deflection

Integration method

The four
differential
equations

boundary conditions

Singularity functions

Superposition method

Statically
indeterminate

systems

flexible supports

flexibility matrix

Measurement of
stress & strain

Strain gauges

Buckling

Euler buckling critical load

effective length 

critical stress

excentric loads


