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FIGURE 2.5
Stresses on infinitesimal area
on an arbitrary plane

FIGURE 2.6
Forces on an infinitesimal area
on the y-z plane
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FIGURE 2.7

Stresses on an infinitesimal cuboid
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FIGURE 2.8

infinitesimal area in the

Normal and shearing strains on an

x-y plane

Substituting
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u = u(x,y,z) = displacement in x-direction at point (x,),z),

v = v(x,),z) = displacement in y-direction at point (x,),z), £

T AB—>0 4B

w = w(x,y,z) = displacement in z-direction at point (x,),z)

Where:
ArBr: (ArPr)2+(BrPr)2

= JTAx +u(x+ Ax, y) —u(x y) T+ + A% y) -v(x ) T

AB = Ax

lim  A'B'-AB

u = u(x,y,z) = displacement in x-direction at point (x,y,z),

v = v(x,),z) = displacement in y-direction at point (x,),z), &, =
- AD—0 AD

w = w(x,,z) = displacement in z-direction at point (x,),z)

Where:
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Where:

g, — lim QD'
P AD—>0 A4'Q"

O'D" =u(x,y +Ay) -u(x,y),
A'Q' =v(x,y+Ay)+Ay-v(x,y)

11

Yo — O T 02
Where:
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0= g0 ap”
P'B'=v(x+Ax,y)-v(x,y),
AP =u(x+Ax,y) + Ax -u(x, y)
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FIGURE 2.9
Cartesian coordinates in 3-D
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Where: E
C2(1+v)
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