iy Statics over

Your 24=7: Tutor
fFor
Engineering Statics.

©) Actuss Potentia, Ine.




Bottom Line

Finishr Hemewerk auickly
Ace youl Exams and detigood grades

Be ready. fior next levellor Mechanics
courses

BECOME; anl EXPErt N drawing ee body.
diagram

Actus Potentia, Inc.




Howy: /s Statics ~°"er Djfferent 7

Other Software:
Operates 1o a probleni bark:
Statics Power:

e StGEnLs call. POSE arid - SoIVe!an Unlimited. numper or
DProb/enis. or thellr: clojce,

Easy-to-Iegri. drawing tools engnle the Stidents to. POSe the

DPIropIENis;

SIX tOPICS WiapPped. Il One pachage—
force-Moment-Couple
Free-poay-adliagran
Shiear-Moment Diagranis
Aréa Propertes
FrCtion ProbIenis
Metfiod or Joints

Actus Potentia, Inc.




What Wil It do. for the stidents?

Vil stppIemient arid. relfilorce) Classrooliil dCtVities:

Vil giver trieri Le: Contiol OVer the. Pace) Ol e Progress
I thelr Iearng:

Wil Keeprthien erigaged. tiarougiateractiver/essoris:
VWil puUt thiemiiii. & Stidctured  ERVIroRImERL 1o fiastering

[IEW COMICEPLS:

Wil aeveloprthiell: oty to. jormtigle rid. So/Vve
Prob/ernis;

Wil ennarce thellr: Skl tireugli dill and. practice;
Wil provide: 2477 1IEIp/SUpport o1 the deskiop;

Wil tell trien wiiat WerRL Wirorng: arid. Wiere i muitistep
Prob/enis,

Wil prepare.: themi. 1or gher /EVel COUISEs;

Actus Potentia, Inc.




No Stuaent Left Benind.

Student Body

Can Succeed with
Assistance

Hesitant to Seek Help 047 Hel
] elp

from Statics-Power

Talented and Gifted

Lack of Motivation
due to
Lack of Success

Disengaged
in Large Classes

Actus Potentia, Inc.

Success




Statics ~ewer
ProMmoLES, Problemi-based-Learilig

Subject Based Learning

Taught
what we Memaorize it
Meed to Know

Froblem assigned
to test

Froblem Based Learning

Frohlem - L can _ Apply it

Assigned el S ' ll  t0 Solve Problem

Actus Potentia, Inc.




Lecture Contents

Contents

(slide numbers in parenthesis)

Newton (3) 14
First Law (4,5) i)
Force (6-8) 16.

Non-rectangular components (9)

Rectangular components (10-
13)

Mass (14)

Gravitation and weight (15-17)
Moment (18,19)

Couple (20)

Translational motion (21,22)
Second Law (23,24)

Third Law (25-27)

Equation of motion, translation
(28,29)

Center of mass, centroid (30,31)
Rotational motion (32-34)
General motion & equilibrium
(35-37)

Concurrent forces (38)
Two-force member (39)
Friction (40)

Supports (41)

Cables (42)
Free-Body-Diagram (43-45)
Truss (46-50)

Frames (51-54)

Beams (55-57)

Moment of Inertia (58,59)

Actus Potentia, Inc.




Screen Shot

Force-Moment-Couple Application
(9 problem situations are included in the application)

.
L rE O EOs I e

Direction Cosines

Check three given guantities

[ Fix)
I Fix
I~ Fiz)
[ cosltheta-x)
[ cosltheta -+
[ cositheta-z)

[ kdagnitude of F

Setup Salse

Mext Froblem | Calculator

Actus Potentia, Inc.




Screen Shot
Free-Body-Diagram Application

a0
=k

File Graph ©Options Wiew Help

DS slalas- 1 | n - |@sx| 1|L|T|IC|—|+alel aly]dalel @l wl[E

T 1 square = 1 m

Zoam: 16X

Draw any
truss, frame or machine
by using the Apply
structural elements point load,
(/ distributed load,
é’ - and Cfmpte
by using the
load button

| Twpe | Length | Width | Radius |+
Eeam 3 18.22563 u] 10125
Beam 3 18.45232 u] 263125
Eeam 2 10.73363 u] 10
1 u]
1 u]

Pin Suppart i} 16.04284
Roller2 Supp i} 15.9375

Actus Potentia, Inc.




Screen Shot
Free-Body-Diagram Application

D BSK mla|al«s -1 -|n | @e|sex| 1|L|T|Io|—|+alel &ls L] Al wml @

Wwihole FED | Solution Strategy  Member BE | Member CBD | Member DE | Pins |

3 Equations and & Unknown Forces

Software draws
Sfree-body-diagrams
Jor the whole structure
and each component
of the structure.

Analysiz view

Actus Potentia, Inc.




Screen Shot
Free-Body-Diagram Application

F- ee Bodylaeran

.Ele Graph Opbons Wiew Help
D R&X mlaals 1 - n - @+x 1 |LTIO—|+ula s slzlzl @ @

Whele FED  Solution Stialegy | Member A8 | Member CAH | Member COF | Membes DE | Member FG | Member EBH | Pine | Pns |

Possible Solution Strateqy

Member Name Flag
Whale FED

Memier FG Computer
Memier COF Computer
Memier DE Computer
FinE Computer
FinC Computer
Memier AB Computer
Member CAH Computer
Pin& Computer
PinH Computer
Mamiber EBH Computer
FinE Computer

g

Solution Members

D D A W — g

=]

Software shows solution strategy
for frame, machines, truss problems.

Actus Potentia, Inc.




Free-Body-Diagram
Drawing| Teols

= Free Body Diagram

Actus Potentia, Inc.




Free-Body-Diagram
Connect Members

Actus Potentia, Inc.



Frame-

1square =1m
Zoom: 16X

| Length

Pin Support
Beam
Pin Support
Beam

18.9375
0
36.11359
0
2342441

Actus Potentia, Inc.




Software Draws FBDs
Erame-1

Actus Potentia, Inc.




FBDs for Frame-1

Actus Potentia, Inc.




Frame-2

BlelX #alalbs [ 1 n | elulrlx [LITIO= Flalel als[ilzlel @lolse -

1square = 1m
Zoom: 16X

| Type
Beam
Beam
Pin Support
Pin Support
\heel
Cable
Cahls

Actus Potentia, Inc.




Software Draws
Frame-

Dl|a@(X slaals | 1 o Sl LT[0l Halel als]slaln|olaln @& -

Solution Strategy | Member ABH | Member CDH | Member BEF | Member EC | Member FG | Fins | Pins |

3 Equations and 4 Unknown Forces

Node A

—

Actus Potentia, Inc.




FBDs Frame-2

Fle Graph View Help
D @|&[X ml&lals - 1 - n - S(e|+x| | |[L[T|e|-|alal &Ll @l sl @ -

Whole FED | Solution Strateqy {Member ABH | Member CDH | Member BEF | Member EC | Member FG | Pins | Pins |

3 Equations and 6 Unknown Forces

Fie Graph View Help

D2lBE[X #lalals 1 n ] @(u+x 1L T]o|—+ulel alsldzlzl alslsl @ -

Whele FED | Solution Strategy | Member ABH | Member COH | Member BEF | Member EC | Member FG | Pins | Pine |

3 Equations and 5 Unknown Forces

Node A Node H Node B

Node D

Node H

Analysis view

Node C

Analysis view




Machine

File Graph Wiew Help

D= RS #alals - 1 n - @lulx 1 LT el—|+ulel &lsxdlelsl @e|sllE

\ 1lsquare=1m
Zoom: 16%

draw FBD

-

| Length |W’idlh | Radius
2.306859 1]
10149057

23

3380204

114151 20.84375
17.75 17.5

2 NA7eRL 97 R2R

s Potentia, Inc.




Screen Shot - Truss Problem

B Truss Solver

Truss Solver - Method of Joints

How is the truss supported?
" Pin - Roller

o] 4 I
& Pin - Pin

Choose &  Joint Label | Joint I | Joint
% E : 7.5 =] u] -2000
Joint BRI Coordinate Load | |

Is there a pin or roller at this joint? ‘ © pin/Raoller Naone oK | ‘ # - Equilibriurn E quation

[4 FED) + |06 FIEF]

Y - Equilibriumn E quation

IU FIED] + I-D.E FIEF]

g8 Joint Equations

How many members meet at this joint? {(Max, 5) |2 ok

For how rany members the force is  UpkKMOWRH 7 |2

One end of each member is at the joint, Enter label and coordinate of the other end.

Label ID Coordinate |6 |6 FIED) f* Unknown ( Known | OK:‘EDITl
Label IF Coordinate |6 I4 FIEF) + Unknown ( Known | OKHEDITl

E=AMPLES I CALCULATE RESET I

Actus Potentia, Inc.




Screen Shot
Shear-Bending Moment Application

" nalysit

Shear Analysis

Areanformation

(Includes support and force discontinuties. | ity 000
S 4000
2000

e 4|||||| Carect W1
000
|__”__t 19000 Corect 4000
Coet 0 [t it
-1 ._'|| |E| |E|
-14000
16000
-18000

Help Irstructions Calculator

Software prompts the user for responses and guides the user through
the shear-force-analysis

Actus Potentia, Inc.




Screen Shot
Shear-Bending Moment Application

Moment Analysis

Humber of jump discontinuities; |1_ Corect Arealnformation o—

. ; ' e 14000
(Inchudes support and force discantinuibies. fodfy {2000
' 10000

8000

Carrect 1 Correct

|

A000

Instructions Calculator

Software prompts the user for responses and guides the user through
the bending-mement-analysis

Actus Potentia, Inc.




.

Screen Shot - Friction Application

‘= Friction Problem Strategy

3 [Max of 4] 114 ]
The bodies are named a5 A B C

Hiower many rough surfaces? 3 [Max of 4) Ok ]

Hiow many bodies?

- BodyA-

‘w’eﬂuﬂﬁ FKnown r‘l.lrkmn

—E_L:

Howe meany UMEMOWN applied foces on A7

~Suface-1

Betwesn(check?) WA WB M€ 0 I Fox [ Wal

Fnction Coetficiert o Known  © Unknown

Fa B @Tc T
 Epown T Urknown

~Suface2
Beween [check 2]
Frichion Cosfficient

W Flooe [ Wwiall

ok

I Floo [ wall

0OF,

Suiface-3
Betwaen [chack 2)
Friction Cosfficient

Fa ' h MC IF
= Known © Unknown

Solution Strateqy
[E quitbenam E quabons

ForbodA [2 ForbodyB 2 ForbodyC[2

Unknavm forces: MIAB) FIAB) NI&Floor) FlAFloar] MICFioor) FICFlood) P
(A1) Fia2) FETIRICT]

Change |2 autof |3

FlaB) = mulaB] NIGE]

IMEQUALITIES into EQUALITIES
FiaFkoor) =c mulAFloor] MiAFloor]

FICFkar] =< mu{CFleor] MICFloar]

WERIFY REMAIMING INEQUALITIES

Impendng motion of & Tip/Moment Balance ™+ Slp

- BodyB-

w;mﬂu FKnown " Urikrswn
Hoa many INENOWHN applied forces on B2

|

Impendng motionof B Tip/MomentBalance % Slp |

-~ Body C-

Wemﬂl‘.‘ L“"I‘:rmn«n f"l.lr'hm :
Il_.

& Sip |

Haw many UMENDWN apphed forces on C7

Impendng motion of C ¢ Tip/Moment Balance

Equations that relabe unknown forces: n addion to eguibnum equastions

In mcldition fo equilibrium equations. how mam:
ueﬂmns can u wnte By USING
ON'S 3D NTINUDUS 2
G&ELE O‘L’JNDITIDN Etc:.] that relate these
unknown forces?

n]%

RESET ExAMPLES

Software prompts the user for responses and guides the user through
the friction problem

Actus Potentia, Inc.




Screen Shot
Area Properties Application

—Define 2D region
i SUTEK i Tmax

0 2 0 2
Flot type:
Add i)

Functions
flx)=x"2
fly)=2-4"2

Add i)
Add ellipse

Add polygon |

Plot | Reset

Vv Yes
™ Mo

Solve

Enable analysis using a
shifted/rotated coordinate
system

Area Properties

2

0 2
* Click on desired area

User enters functions to define the

boundaries of the area

— Solution properties
Areas

A= [0 BTE2E25

Centroid location

Xec=  D36TB816

Yo= 07344641

FMoments/Product of Intertia
[x=

Iy=

[roy=

homents/Product of Intertia in
centroidal coordinate system

bfcl= 0.09409314

h{ci= 005091037
\ byic)= 0.011068459

056738717
0.1696452
0.2482439

B, Paint Shop Pro

Actus Potentia, Inc.

Deselect Area |

Coordinate System

Enter new origin
Shift g o] i
origin?

Enter rotation

Ratate V¥ ves angle (deg cow)

coordinate 1~ Mo
system?

Solve

hWoments/Product of Intertia

x'= 0.08024101
Iv'= 04778503
oy'=-0.02727762

=5 [0 11:04 FM




Screen Shot
Area Properties Application

Area Properties

—Define 20 region 200
Amine Hmax Ymin; Nif=re

o |200 o |200

FPlot type:

agdrpo |
Functions
Add ty) poly(4 {0.12¢
ell(60 60 B0,
ell(40 40 60, \'

Add polygon =

Add ellipse

Flot Feset |

Enable analysis using a M e 200
shifted/rotated coordinate ™ pa ™ Click aon desired ares B

t
i Solve User builds composite areas
by drawing ellipses and polygons

—Solution properties e
Area Moments/Product of Intertia Mctenta o el e T
Ae 12717 39 centroidal coordinate system
= la e bicl= 2560547E+07
Centroid location = B.0B22TTE+0T
e l(c)= 1672101E+07

Ke= 5094524
bey= 4.B87OZBE+0T i
Ye=  B3.99201 hafic)= 13058.88

Actus Potentia, Inc.




