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SIMPLE STRESS AND STRAIN

The stress in simple tension or compression T, =
Fi
The total elongation of a member of length L O =——
AE
H o
Strain, deformation per unit length E = ? = E
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The normal stress on the plane at any angle with x
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{c) Stress acting on an
element at P
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(d} Stress acting on an
element at Q
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The shear stress on the plane at any angle with x axis Ty = E sin2d

Principal stresses

Angles at which principal stresses act

Maximum shear stress

Angles at which maximum shear stresses act

The normal stress on the plane at an angle

The shear stress on the plane at an angle

Al-Mustagbal University College

gy =, and o, =0

§, = 0° and 6 = 90°

ﬂ"_-,.-
Tmax — ?

I'?|—4':I and I'?':n = 135
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Ty = O, COS += | =o.cos" 0
mw m
T=0,sin |+ Jcos| O+ | =3
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PURE SHEAR

The normal stress on the plane at any angle

The shear stress on the plane at any angle

The principal stress

Angles at which principal stresses act

Maximum shear stresses

Angles at which maximum shear stress act

=Y %
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Tp = Ty, Sin 20

Ty = Ty, COS 20

T = Txy and 2 = —Tx,
9, = 45° and 6, = 135°
Tmax = Txy = 0

I'E;'| = () and 92 = Q)"
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BIAXIAL STRESSES
The normal stress on the plane at any angle

The shear stress on the plane at any angle

The shear stress watfd =10

The shear stress 7, at g — 45°

The normal stress on the plane at any angle

The shear stress in the plane at any angle

The maximum principal stress

The minimum principal stress

Angles at which principal stresses act
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Ty +0, OTy—0,
] ] ~ye 3
3 + 3 cos 24
Ox — Ty .
_ 19 _ —
———sin2f — 7., cos 26
2 1/2
Ty + T, Ty — O, 3
n =+ P + Txy
3 o |
a,.+a, T, — T, \" 3 1/2
9 h 3 + Ty

f, , = Larctan

A
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where ¢, and £, are 180 apart
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Maximum shear stress Tmax = — ] t Ty =
. . T, — (T,
Angles at which maximum shear stress acts 0 — %arctan e
2 J
LT,
The equation for the inclination of the principal tanf — oL — Tx
planes in terms of the principal stress T
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BENDING

The general formula for bending —L_t__

Neutrd'L
axis

. . . . M, ¢
The maximum values of tensile and compressive bending stresses op = ;’L
The shear stresses developed in bending of a beam _¥ J" b dd
W),
The shear flow R
=T
F
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The first moment of the cross-sectional area outside 0= jr' v dA
the section at which the shear flow is required .
. . iV
The maximum shear stress for a rectangular section Tmax = 5 5
T
% —
X
'y -
VY
ZR
_T_nr
_ay
-1 27!.,'
(a) (c)
- - - - 41;’
For a solid circular section beam, the maximum shear Tmax = 37
stress
. . . . 2V
For a hollow circular section beam, the expression for maximum shear stress Tmax = T

V
An appropriate expression for T for structural beams, columns and joists used in~ Tmax = rh

structural industries ,
where A, is the area of the web

F M F M
Tmax = — + _h and Timin =~ — _h
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