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Normal and Shear Stresses on a Plane:

1) Determine g, T, by using Egns:

o,
T — >
D ) {V
| £ 0
A '—‘ﬁ— B
o,
(a) (b)

(a) A soil element with normal and shear stresses acting on it; (b) free body
dlagram of EFB as shown in (a)

o, = ayzﬂ+ay2lcos 20 + 1y sin 20
0, — 0O
T, =~ 5 = sin 26 — 1, cos 20
if T, =0, we get
2tan @ 2t
tan 20 = = 4
1-(tan6)? 0, — o0y

Major prmcapa!szress

' + crx [cr - -
Minor prfqp!pql’;frer&'

5t e (e, —ed T
T (e

Note:
o, = t+ve if compression

T, = +ve if it rotates element ccw
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2) Determine g, T, by using Mohr's circle:

Shear siress, T

= Mormal stress, o

Figure 9.2 Principles of the Mohr’ circle
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5.10

A soil element is shown in figure below for the following stresses conditions;
determine the maximum and minimum principal stresses. Also determine the normal and
shear stresses on plane AB.

e o0, =420kN/m?
e 0, =140 kN /m?
e 17=128kN/m?
o 0=20°

Sol.

1) by using Egns:

Principal stresses:

Major principal stress:

g ey

FII. ey

Minor prmdpﬂlsrrars
e e \/
O, =0y =—————— —
n 3 -o- '

_ 140+420 140—420
1= 7 2

140 +420  [[140 — 4207° ,
o3 = - [ ] + (—128)? = 90.3kN /m

2
|+ (-128)2 = 469.7kN /m?

2 2

Stresses on plane AB:

:ay+ax oy —

O-x .
cos 26 + 1y, sin 26

n 2 T2
140 + 420 140 — 420 ) )
oy, = 3 + > cos(2 x 20) + (—128) sin(2 x 20) = 90.47kN /m
o, — 0.
T, = Y = sin26 — Tyy COS 20
140 — 420
7, = ————sin(2 x 20) — (=128) cos(2 x 20) = 8.06kN /m?

2
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by using Mohr's circle:

2
.o |9y T9x 2
Radlus—\/[ > ] + Ty

_ 2
R=\/[@] +(—128)% = 189.7

__, o,+0, 1404420
00" =2——=————=1280

(The Mohr's Circle is plotted on the next page)
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