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Stress

Stress is the result of a force being
applied to the area of a material.
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Strain

Strain is the amount of deformation in the
material, per unit length.
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Types of Stress
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Stress Analysis
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Allowable Stress Design (ASD)

———

use applied loads (no F.S. on loads)

reduce stress by a Factor of Safety F.S.
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Load & Resistance Factored Design (LRFD)

Use loads with safety factor y f]\

Use factor on nominal strength ¢
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Stress Calculations - example

Find the stress in each material:
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Stress Limits: ASD
Wood = 800 psi
Steel = 21 ksi 2l oo ps)
Concretfe = 3000 psi
Clay Soil = @apsf
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Stress Calculations

Find the force on the members

FBD to find the end reactions
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Stress Limits:
Wood = 800 psi
Steel = 21 ksi
Concrete = 3000 psi
Clay Soil = 2000 psf
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Stress Calculations
for the right side (wood)
The stress equals p 5 . g
the force on the $ - 1 ¢ ! e ]
member_, spread over |, oo e e
the sectional area of , ! —_—
the member. w = A 3 woon pos
Area = lg.glinz 3%~
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A ’ Rl / Stress in Wood:
) f=P/A
RIS G f = 8000Ibs/12.25in
f = 653 psi
F = 8OO psi ALtows
f<Fok
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Stress Calculations
for the left side (steel pipe)

The stress equals

5* 5" s* s~
the force spread I s I o
over the area.
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Stress Calculations
for the left side (foundation)
The stress equals the force
spread over an area.
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Stress Limits:

Clay So
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Stress Calculations

Axial Tension

The stress equals the force
spread over an area.
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Stress Calculations

Shear

The stress equals the force
spread over an area.
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Stress Calculations

Bending

Flexure Stress

The stress is on the “fibers” or

longitudinal layers
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Shear Stress

The stress is between the
longitudinal layers.
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Resisting Moment

Applied Moment =
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Modes of Failure

Strength
. Tension rupture

+  Compression crushing

Stability
. Column buckling
. Beam lateral torsional buckling

Serviceability

. Beam deflection

. Building story  drift —
. cracking
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