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HW1

nτ

nσ

1. Shear stress and Normal stress at horizontal plane
2. Two principal stresses and their orientations
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Three dimensional stress
Stress is a tensor

Defined by three surface tractions (vector) at 
three orthogonal plane
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Normal stress and shear stress
at an incline plane?

Z zsv ⋅= γσ

zk soh ⋅⋅= γσ

zk soh ⋅⋅= γσ
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如 車籠埔斷層面上之正向應力與剪應力 ?
又如 某斷層面因蓋水庫造成水壓上升會不會被誘發活動？
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Two dimensional stress

kPa200

kPa100

kPa200

kPa100
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22221100 nn // ×+×=× τσ

22221200 nn // ×−×=× τσ

kPa150n =σ kPa50n −=τ

∑ = 0xF

∑ = 0yF

How about three dimensional stress ?
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Surface traction n
T
ˆ

F1

F2
F3

F4

F5

n̂

Pn

-Pn

n̂−

A∆

A
PT n

n

∆
=

ˆ

Surface traction varied with the normal vector of concerned surface

2.3 Stress transformation
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Three dimensional stress analysis
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之 surface traction

n̂



2010/8/12 34

Three dimensional stress analysis
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Three dimensional stress analysis
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In matrix form
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任意一平面上之 surface traction
為該點之應力張量及該平面法線向量
之線性組合 Eq.(2.7)

Eq.(2.8)
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Three dimensional stress analysis
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Three dimensional stress analysis
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Stress transformation

e2
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How to find the stress tensor in different coordinate system

33σ

22σ

11σ

3223 ττ =

2112 ττ =

3113 ττ =



2010/8/12 39

座標轉換
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座標轉換

jiji xx ⋅= β' 'jjii xx ⋅= β
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正交矩陣

座標轉換為一種正交轉換
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座標轉換
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座標轉換
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