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A short course on

Structural Members

This video: 
Truss Members



Truss Structures



Ingredients

Load

Stress

Displacement

Strain

Equilibrium

Kinematic compatibility

Material law

Section integration

Stress resultant



Notation

x  =  axis that runs along the member

qx =  distributed load in the x-direction

N  =  axial force, i.e., a stress resultant

A  =  cross-section area

E  =  modulus of elasticity

s  =  axial stress

e  =  axial strain

u  = displacement in the x-direction



Equilibrium

dx

N N+dN

qx

qx = −
dN
dx

SFx = –N + N + dN + qx.dx = 0



Section Integration

N = A ⋅σ

Material Law

σ = E ⋅ ε



Kinematic Compatibility

dx du

ε =
du
dx



Summary

εσ

qx

σ = E ⋅ε

N

qx = −EA
d 2u
dx2

qx = −
dN
dx

N = A ⋅σ

ε =
du
dx

N = EA ⋅
du
dx

u



General Solution

u(x) = − qx
2 ⋅EA

⋅ x2 +C1 ⋅ x +C2

qx = −EA
d 2u
dx2

FL

𝑢 0 = 0 𝑑𝑢(𝐿)
𝑑𝑥 =

𝐹
𝐸𝐴

𝑢(𝑥) =
𝐹
𝐸𝐴 , 𝑥
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