
1  Stress and infinitesimal strain

Topic 1   Stress 
Topic 2   Strain
Topic 3   Elastic constants
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Earthquake
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What is stress
Normal stress and shear stress

Normal force and shear force per unit area
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What is stress
Normal stress
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What is stress
Shear stress
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What is stress
Force is a vector
Stress ?
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Stress ?

F1

F2

F3

F4

F5



2010/8/12 10

Stress ?
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Stress ?
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Surface traction : 
Varied with the normal vector 
of concerned surface, tx,ty,tz
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What is stress
Force is a vector
Stress will varied with concerned plane
Stress is a tensor

Defined by three surface tractions (vector) at 
three orthogonal plane
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Stress ?

Z zwv ⋅= γσ

zwh ⋅= γσ

zwh ⋅= γσ

Shear stress at vertical and horizontal plane = ?
Normal stress at any incline plane = ?

Hydrostatic pressure!
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Stress ?

Z zsv ⋅= γσ

zk soh ⋅⋅= γσ

zk soh ⋅⋅= γσ

Shear stress at vertical and horizontal plane = ?
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Stress ?

Z zsv ⋅= γσ

zk soh ⋅⋅= γσ

zk soh ⋅⋅= γσ

Normal stress and shear stress at a incline plane?
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Two dimensional stress
kPazsv 200=⋅= γσ

zsv ⋅= γσ

kPazk soh 100=⋅⋅= γσzk soh ⋅⋅= γσ
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Two dimensional stress
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Two dimensional stress
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Two dimensional stress
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Mohr’s circle
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Mohr’s circle
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Construct a Mohr circle
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主應力方向？

R=141.4kPa
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Pole method
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通過 pole 的平面與 Mohr circle
相交之點即為位於該平面上之
正向應力與剪應力

也就是說
已知一平面以及位於該面上之
正向應力與剪應力
通過該點與 Mohr circle
相交點即為 pole
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Pole method
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也就是說
已知一平面以及位於該面上之
正向應力與剪應力
通過該點與 Mohr circle
相交點即為 pole
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Pole method
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通過 pole 的平面與 Mohr circle
相交之點即為位於該平面上之
正向應力與剪應力

主應力方向？

100=nτ
400=nσ
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