CVG2140 - Mechanics of Materials I

Formula sheet

Name

Student N°

Relationships between w, V, M
dx dx

Space for notes

Centroid

Moments of inertia
I = j YidA, I, = szdA

Polar moment of inertia
J,=[rda=1+1,

Product of moment of inertia
I, = IxydA

Parallel axis theorem
I,=1_+Ad} I, =1, +Ad,

J,=J,+Ad* I =1 +Add,

Principal moments of inertia (max/min)

2
TV L+, (L1, o
1, 2 2 ®

=21
tan(26’)=—(1 _’; )

Note: the geometric properties table for simple
shapes (rectangle, circle and triangle) will be

provided with the exam.

Axial members

Normal stress & strain
P 1)

=—, E =—

A L

Axial deformation

5:ﬂ’ 5:ZM’ 5= Lﬁdx
AE AE 0 AE

1

¢ Include your notes in the boxed regions only.
¢ The notes have to be hand-written.

TO BE RETURNED WITH THE EXAM
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Torsion

Shear stress (circular section)
_Tp
J

T
Angle of twist
TL TL LT
=—, = = l, = —dx
? JG / ZJ[Gi ? -[0 JG

Flexure

Normal stress

o= —(@) |o'max = ‘MC“‘“
1
Shear stress
VO VO
T=—— T — max — RYER
Ib max Ib Q Z(A7 )(yl )
Deflections
oy _m
dx* EI

Discontinuity functions for n >0

< >n 0 forx<a
x—a) =
(x—a)" forx>a

fw<x—a>" dx =M

n+l1

Note: the table with the M<x> functions are
provided on page 4.
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Stress transformation equations

_o,t0, 0,-0

.= + > c0s260+7, sin26
2 2 ’
c,+o, 0,-0, )
o, = - cos20 -1, sin260
2 2
c,—0, .
T, =————sin26 +7, cos20
2 Y
Principal stresses
2t
tan26, = ——
c,—0,
o.+0, o.—0,
o,= x2 2 ( x2 ’J+Tfy,qz:0

Maximum in-plane shear stress

c,.—0, .
tan26, =————, 6 =6 145
s o7 :
xy
2
2 ! 2
o.+0,
avg: 2
Mohr's circle
_o.to,
2
o -0,
P 2
R=[ 252 +(.)
o,=CxR
T.=-R., o0, =C
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DISCONTINUITY FUNCTIONS

. — (x)=
a / X
0 M(x)z—M0<x—a>0
2 W(x)zp<x_a>_l
[ jEp— V(x):_P<x_a>0
s £ M(x)=—P{i-a)
We w(x)=w,(x—a)
V(x):—wo<x—a>
S a - S M(x)=—=w, <x—a>2
Wo w(x):w0<x—al> Wo<'x a2>

: Y VY o 1
0 a) a - M(x):—§w0<x—al> + w0<x a2>
R e
Wo 5
| | s V(x)=—=—2 <x—a>
0
¢ ) M(x)=—lv;;”<x—a3
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