
*= Distance from centroid to point of intrest

Triangle : El from 0 end or maxBeams Rectangle : E

6(2 M2 + M
, ) Parabola(UDL) : if max at 112, centroid is at 1/2 , if nottrapezoid :Beam Deflection/finding -

3 (M , + Mz)

Boils down to three cases it'sL from the zero-moment endMi = rectangle
Mz =triangle where the diagram starts/s18) from may

for all of them, start with :

find reaction forces
- Draw the BMD ,

Don't bother Growing curvature
,
when you integrate take out

· Compute the area if no UDL,split up into simple shapes,
if UDL use similar triangles/piecewise function

Examples with UDL find area by defining a function and integrating you will not be asked this on an exam

Case 1known Horizontal tangent due to condition

fixed end (cantaliver)
,sloge/angle at this point is

since a known point has an angle of 8, let's call this point A we can compute the angle at point B using MATX

MAT1=FB-Fa =G-0=
change fixed end

Deflection :

13nthesefixedmeaningithasndeflectionwecancountetheelectiontpointusing M
Centroids

X = I sentroid - XB)
As

-15 , 000
: 8-10Example Beam Deflection Iset 29 . 10si

Al = 1
, 080,000xAy

& 629ls one
reaction force EFEO SFD : A

A
T =500 int

B
-

Af-F = 0 -
6ft =72 inches 1

13 M1 :

ot'ore .

Skye at B= x= I 72

of
slope I centroid= =(72) =24
I

IMax Deflection : if symmetricalways in the GB =((500)(* . 72 : 1 , 080, 000)

1 , 080, 000middle /or where BMD is max)
= 38,88000 = 0.268

Reminder for centroid : 90INT OF REFERENCEfor fixed ends,
it's at the free ends

otherwise ,
it's when 8 =8 if you are measuring from A , that's the max, use E ,

if you
same logic as F1

here
, it's at point ( did B , that's the zero end

.
Use 3

↑
· (38,880, 000) (120) = 0

.
322 in

-

S2 = . M(x)
. = 6x = (29 .2093300In

X = 144 - 24 = 12

Case 2 = known Horizontal Tangent due to symmetry

We can't identify G at the supports,
but if the beam is &Al = 7

,
5002 = /3,000 BMI:

Isymmetrical
, then 8 at the symmetry point S = 0

7 .
5

- 2Az = 7
, 500 ·2 = 15, 000

IGENNEN EIM6 mm Al
S

!EMA = 0 - 15

# AsI

2 # -15
, 000 . 2 + B7 . 4 = 0

I - 7 .5-135 . 4 = 30 ,0004 M

137 = 7500 N

Af = 7500 N

Es = 0



FAS = OS-GA = -FA= -7xat A, symmetri = 7
.
bx15%a

Deflection : fas=&x we are only considering the first triangle , so is(2) = Em

we already computedx =-7
.

5x108 = Sas = - 7
.
5x158 . E = - 5x158mm

*
Case 3 =No known horizontal tangent

Beam is not fixed and is asymmetric
Let A = first support,

C = second support

SA = o , Sc= o

- Use MAT 1
, determine FAC

Re-arranging MAT 2 we get that Doubleintegral Jerivation, just Knowis is

Sac =-fa=Gal Since GA is defined, pick any point B any apple MAT2
Since SAC = o(0 -0) =y0= &A. L-SAL SAB = GB-Sa = GA -xi-f*x

⑧A = Se Since A is a support

Siz=A .xi3x

XB = distance from A to 13
61SN GKN EtExample: 2022 Fnse

-159) I
mm ↑

-Ex

C 13

I

#⑮
II I

3
I

3 3 Al = E(b)(3) = 9

Goal : Deflection at point 13 Gcost3 =4
.24 Az = 3 . 83 . 3 = 17. 49

Case 3 A3 = 1 . 59 . 3 = 4. 77
5 .83

At = 4
. 41 . 3 = 13

. 23SFD:83-[Mi=0

0 =53 . - 2 - 1
.3) -14.

24 . 3) - (6 . 6) + 27 . 9 Az
1 .

59-
- 1. 59

!2y= 4
. 414

3
9! 12

Al Ad[fy = 0

441-0 = 4 .
21 + 137 - 6 - 4

.
24 - 6

- 4
.
41By = 11 . 83 6 =

- :[FX=0

I = 245x10mmt
0= 4

.
24 -Ex

laabola
Ex = 4. 24 5 = 12,000MaBmD :_ in⑦B = Si &

a ↳2
3

, MsSBE = F (x) x

- 8 .
49 Iit ne ;!813a = 7713.5 . 2 + 12 . 75. 2 + 32 . 623 · 2 .36 + 19.873 . 3) ·

13. 25
-

Ai = Mi = E(a)(3) = 13 .
5

SB2= (174 . 872) = 39 . 64

Al = Mr= = (3)(8
.
49) = 12 .

735
↑ messed upbor somewhere this
-

should be 59 .
47 Az = My +My = (3)(8

.
49) + E(3)(4. 77) = 32

.
625

afterwards divide 67 L,
find 813

find GB then use Sp = FB

·
D/B rI think I also had Conversion

error



↑= = Q = first moment of area (EAidi) max is about the
if Ll to = AcceptableV = Shear Force Centroid , use obs

of the max SFDT = moment of inertia
-

13 = depth of intrest

S = Poisson's ratio

For
M , Consider Max Moments (tre, -ve)

Maximum Displacement
Stop = distance from toy to centroidLet the location of the

max displacement bef Xbot-distance from bottom to centroid

at F
, Of = o

Combined flexural + axial:

should have a: OL-OF = (Area between F
, C

- ( + E)general idea↑

support , find fc-O = A , + Af-1 of where it

will be , pickit's angle *e for tension Juse values compute bea
the closest

point after

if hat call it 1)something like thiswe & same sign for both
,
I is axial force

F 13
& ↑ contributes to ove stress based on signA = (at6/n

a in6
I

-
-*

-

: Af-p=(x 6

I

:AIA S isdate for x from here

um

Vibrations :

IDAF = 13 : Damping ratio (0 . 02/

(0-3 f= driving frequesa
fn = natural Frequency

Wot = Wstationary + 1).
A

.

F . Wo
fr=7 if pointo

Wo I uncertainty
AC= deflection at

point2if UDL : fu=Anew = z . Hold

Anew-now feat load

Holdoriginal force Trusses Axial Tension : Axial Comez= ratio (wet
EA A Al

Amax = sold . z

=W Backling:

T force I


