ASENS5012/MCENS5023 Mechanics of Solids - Fall 2007: Homework 5
Due at Start of Class on Wednesday, 03 October 2007

Problem 1. Derive the equations of equilibrium derived in the class for the rectangular Cartesian
coordinates in terms of stress components expressed in the cylidrical coordinates, viz.,

r =xi+yj+zk=re +zk

X =rcosf, y=rsinb
e, = cos 01 + sin 0
e =Kk xe = —sinfi+ cosbj

where the stress tesnor in the cylindrical coordinates is given by
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Hint: Express

a d 0
Vearr = —i+ —j+ —k
Cart 3xl+ 3yJ+ 52

in the form of
chl = frer + f0e9 + fzk

where (f;, fy, f;) are operators associated with each of the directional derivatives in the cylindrical
coordinates.

The equilibrium equations are obtained as
chl * Oyl + Fcyl =0
where F,, is the external forces expressed in the cylindrical coordinates:

Fcyl = F,e, + Fyey + F,k

Problem 2. Transform the linear strain tensor given by

€xx €xy €xz i
e=(i j k) €xy €yy €y J
€xx €y € k

into the strain tensor in the cylindrical coordinates in the form:
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