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Part II: Momentum Balance,
Stresses and Stress States

3. Momentum Balance
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Body & Surface Forces
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T(-n)

Hypothesis of local contact forces
= Action-Reaction ‘Law’

T(n)

+n

0Q— 0
T(=n)

(a) (b)

1.033/1.57 Mechanics of Material Systems

T(n)




lron Lemma: Stress vector T(n)

€3

T(n)

ds

1.033/1.57 Mechanics of Material Systems



Cauchy Stresses c,; and Stress Vector T(n)
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Exercise: Two-Layer Soil Substratum
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Reduction Formulae

= Relation between local stress and section forces and moments
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Momentum Balance and Symmetry of
Stress Tensor

T 4
/// \a ,'/
dx3 dV dx3
+
e G ’,,
, 9) 12 ,-
, 21 ,
> e, e>
e, 2

’ /, 4 2 7’
/l% dxz ﬁ /7 dxz 7
divoe +p(f—y) =0 o= O
Dynamic Resultant Theorem Dynamic Moment Theorem

1.033/1.57 Mechanics of Material Systems



Training Set: Pressure Vessel Formula
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Momentum Balance in Cylinder
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Vessel Formula by Reduction
Elements
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