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Combined Loading: Objectives

Ch 14: Combined Loading

▪ What are the normal and shear stresses at points on a cross 

section due to combined axial, torsion, and bending loading?

▪ Determine the principal stresses and max shear stress at these 

points – use Mohr’s circles.

Ch 13: Mohr’s Circles

▪ Given the loading conditions at a point, what are the stress states

at different angles?

▪ At what angle does the max normal stress and max shear stress 

occur?

Ch 15: Failure Analysis

▪ Given the stress states at a point, under what condition will a 3D 

structure fail?



Review of Types of Loading



Review of Types of Loading



Complex Load States

BC: Bending

AB: Bending
Torsion

L = 10 m

5 𝑘𝑁

x

y 5 𝑘𝑁

HW 8

X = (90,-0.96)
X = (3.75,-1.5)



Summary of Loading Conditions

For combined loads, use superposition (possible because 
of the assumption of linearity).



Axial + Torsion



Torsion + Bending



Group Activity (not graded)

What are the loading conditions on 
each component of the landing gear?
What information would you need to
determine the stresses?



Example 14.2


