EMA 3702 Mechanics and Materials Science (3) — Fall 2004

Professor: Favel Gov
Office EAS 3234
Office hours: T 0-1800 Q—dﬁ\
Tel: (305) 348&xxxx
e-mail: favelg@hotmail.com (temporary. to be
updated) - ‘
Textbook: Beer, Johnston and DeWolf, Mechanics of

Materials, 3 Ed., McGraw Hill
Schaum’s Outline - Strength of Materials

. References: There are plenty of books at the FIU
Library on the subject. Here is a list of a
few books on the subject available at the

library.

Engineering mechanics of solids. Egor P. Popov.
Englewood Cliffs, N.J. : Prentice Hall, c1990.

Mechanics of materials. James M. Gere, Stephen P.
Timoshenko. 3rd ed. Boston : PWS-KENT Pub.
Co., ¢1990.

Problem solver in strength of materials and
mechanics of solids staff of Research and
Education Association ; M. Fogiel, director. Rev.
print. Piscataway, N.J. : The Association, 1988,
c1980.

Engineering considerations of stress, strain, and
. strength, Robert C,

Juvinall, New York, McGraw-Hill [1967].

Elements of mechanics of materials Gemer A.
Olsen. Englewood Cliffs, N.J. Prentice-Hall,
c1982.

Course Objectives 1. Identify mechanical properties and the
characteristics of elastic behavior for
material types. '

2. Calculate the stress and strain
configuration at a point for a specific
loading arrangement.

3. Transform plane stress and strain
configurations and identify principal
stress and Principal Axes.

4. Use the appropriate failure criteria for
diverse situation and/or materials (elastic
behavior only).

5. Design prismatic beams.

MME Educational Objectives related to this course



.

1. Broad and in-depth knowledge of engineering science and principles in the
major fields of Mechanical Engineering for effective engineering practice,
professional growth and as a base for life-long learning.

2. The ability to communicate effectively and to artlculate technical matters using
verbal, written and graphic techniques.

MME Program Outcomes related to this course
(a) Ability to apply knowledge of mathematics, science, and engineering
(e) Ability to identify, formulate, and solve engineering problems
(f) Understanding of professional and ethical responsibility
(h) Broad education necessary to understand the impact of engineering solutions in a global and
societal context
(i) Recognition of the need for, and a ability to engage in life-long learning

(k) Ability to use the techniques, skills and modern engmeermg tools necessary for
engineering practice.

() Knowledge of mathematics and of basic engineering science necessary to carry out
analysis and '
design appropriate to mechanical engineering

. (n) Ability to apply advanced mathematics through multivariable calculus and differential equations

Topics of the course
1. Introduction. Statics review. Concept of stress. Normal and Shear stresses. Bearing stresses. Stress
' on an oblique plane. Stresses under general conditions.
. 2. Stress and Strain — Axial Loading. Stress vs. strain. Hooke’s law. Fatigue and deformations of +
members under axial load Thermal Stresses, Poisson ratio. Generalized Hooke’s law Quiz 1 —% S"P 23
3. Saint Venant’s Principle. Stress Concentration. Torsion. Stresses in a shaft Deformations an
"~ angle of twist Statically indeterminate shafts. Stress concentration in circular shaft Quiz 2 \_,> O 1\1
4. Analysis and Design of Beams. Shear and Bending Moment Diagrams. Relation among load,
shear and bending moment. Pure Bending. Stresses and deformations in the elastic range Bending
on members made of seyeral materials. Stress Concentration. General case of eccentric axial
loading Quiz 3 ——3. VoV L‘I
5. Prismatic beams for bending. Transformation of Stresses and Strains Principal Stresses. Mohr’s
Circle: Plane Stress. General State of Stress.
6. Stresses in Thin-Walled pressure vessels. Mohr’s Circle: Plane Strain. Strain Rosette. Deflection
of Beams. Beam deflection by integration. Statically indeterminate beam. Quiz 4 ~——p» D.M, 2.
7. Superposition Method. Columns. Euler’s formula. Extension Euler’s formula. Design of columns:
centric and eccentric load. Failure Criteria

Homeworks

Will be assigned and collected. These problems should be worked out at home because you might
see them again on your quizzes. Be neat. Use the “Given, Required, Solution” format and
completely draw appropriate diagrams and coordinate systems. All numerical answers should
have the appropriate units. You must keep up with the homework in order to do well in class.

HUMBWUML S UV Ty, WILL BE A T ey At CoLLETED
Grading v A- M*—B
Homework 12%
Quizzes (4 * 12% each) - 48%
Final Exam 40%

Total  100%

Grades will be assigned based on your performance on the activities above. Final letter grades will be
assigned as follows:

100 -90 A 77-79.99 B- 63-66.99 D+



o
« .

87-89.99 A- 73-76.99 C+ 60-62.99 D
83-86.99 B+ 70-72.99 C Below 60 F
80-82.99 B 67-69.99 C-

Since, your grade depend mainly on quizzes and the final exam, you will not be allowed to make
up any examinations that you miss, UNLESS there are extenuating circumstances for missing the
examination. For example, you are sick and cannot make it to class. In such a situation, a
doctor’s note must be provided. You must try to contact my office either by telephone (305-
348-xxxx) or by email (favelg@hotmail.com - will be updated) before the absence, if
possible. Other possible excused absences are car trouble (bring proof), and recognized religious
holidays that fall on class days. In any of these events, arrangements will be made to make up the
missed quiz or exam. -

Student Success in this Course

e Students can achieve success if they do the homeworks assigned in a neat and clean
manner, set aside time to study the material learned daily, ask questions, and prepare well
in advance of announced quizzes and final exam.
Students working in study groups will also find this advantageous.
DO NOT WAIT TILL THE LAST MINUTE TO PREPARE FOR QUIZZES and
EXAMS. ' _

e DO ask questions and USE OFFICE HOURS to clarify information that you don’t
understand. ,

e LEARN TEST-TAKING STRATEGIES: don’t spend all your time on one question and
do the questions you find easiest to answer first.

Lowest Passing Grade
For those who have entered FIU for the first time this semester, be advised that the lowest passing grade is

a “C-* and NOT a “D-* as listed in the catalog. This change was made by the Mechanical and Materials

Engineering Department faculty and is into effect, in order to meet our ABET requirements. To find out if
this change applies to you, please contact Ms. Carmen Schenck, the undergraduate advisor at 305-348-
4183.

Cheating and Plagiarism

Cheating and plagiarism (the copying of someone else’s work, computer programs, reports, and passing it
off as your own) of any form will not be tolerated. Cheaters during examinations will receive a zero for
that exam/quiz. Cheaters during final examination will receive a zero for that examination and will fail the
course.

Student Conduct in the Classroom

e  Students are expected to act respectfully towards one another and towards the instructor.

* Students are encouraged to ask questions. Questions should be directed to the instructor.
Asking your neighbor, during class, is disturbing and rude to your neighbors and the
instructor—PLEASE DON’T DO IT. :

¢ Students are expected to TURN OFF THEIR CELLPHONES DURING CLASS. IT IS
DISTURBING AND DISRESPECTFUL TO YOUR CLASSMATES AND THE
INSTRUCTOR.

e Students are expected to COME ON TIME TO CLASS. If late, for any reason, please
come in and take an available seat QUIETLY.

Class will meet Tuesday 1905-2020 and on Thursday 1905-2145 in Room EAS 1104 .
FINAL EXAM (Cumulative): Fuesda !
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NOTE: This is a preliminary syllabus that might be changed during the
semester. Any changes will be announced in class.
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Professor:

Textbook:

References:

Course Objectives

EMA 3702 Mechanics and Materials Science (3) — Fall 2004

Favel Gov

Office EAS 3234

Office hours: T 1500-1800

Tel: (305) 348-xxxx

e-mail: favelg@hotmail.com (temporary. to be
updated)

‘Beer, Johnston and DeWolf, Mechahics of

Materials, 3" Ed., McGraw Hill
Schaum’s Outline - Strength of Materials

There are plenty of books at the FIU
Library on the subject. Here is a list of a
few books on the subject available at the
library.

Engineering mechanics of solids. Egor P. Popov.
Englewood Cliffs, N.J. : Prentice Hall, c1990.

Mechanics of materials. James M. Gere, Stephen P.
Timoshenko. 3rd ed. Boston : PWS-KENT Pub.
Co., ¢1990. :

Problem solver in strength of materials and
mechanics of solids staff of Research and

‘Education Association ; M. Fogiel, director. Rev.

print. Piscataway, N.J. : The Association, 1988,
¢1980.

Engineering considerations of stress, strain, and
strength, Robert C.
Juvinall, New York, McGraw-Hill [1967].

Elements of mechanics of materials Gerner A.
Olsen. Englewood Cliffs, N.J. Prentice-Hall,
c1982.

1. Identify mechanical properties and the
characteristics of elastic behavior for
material types.

2. Calculate the stress and strain
configuration at a point for a specific
loading arrangement.

3. Transform plane stress and strain
configurations and . identify principal
stress and Principal Axes. ‘

4. Use the appropriate failure criteria for
diverse situation and/or materials (elastic
behavior only).

5. Design prismatic beams.

MME Educational Objectives related to this course



.

1. Broad and in-depth knowledge of engineering science and principles in the
major fields of Mechanical Engineering for effective engineering practice,
professional growth and as a base for life-long learning.

2. The ability to communicate effectively and to articulate technical matters using
verbal, written and graphic techniques.

MME Program Outcomes related to this course

(a) Ability to apply knowledge of mathematics, science, and engineering
(e) Ability to identify, formulate, and solve engineering problems
(f) Understanding of professional and ethical responsibility
(h) Broad education necessary to understand the impact of engineering solutions in a global and
societal context
(i) Recognition of the need for, and a ability to engage in life-long learning
(k) Ability to use the techniques, skills and modern engineering tools necessary for -
engineering practice.
() Knowledge of mathematics and of basic engineering science necessary to carry out
analysis and
design appropriate to mechanical engineering

(n) Ability to apply advanced mathematics through multivariable calculus and differential equations

Topics of the course

1. Introduction. Statics review. Concept of stress. Normal and Shear stresses. Bearing stresses. Stress
on an oblique plane. Stresses under general conditions.

2. Stress and Strain — Axial Loading. Stress vs. strain. Hooke’s law. Fatigue and deformations of
members under axial load Thermal Stresses, Poisson ratio. Generalized Hooke’s law Quiz 1

3. Saint Venant’s Principle. Stress Concentration. Torsion. Stresses in a shaft Deformations and
angle of twist Statically indeterminate shafts. Stress concentration in circular shaft Quiz 2

4. Analysis and Design of Beams. Shear and Bending Moment Diagrams. Relation among load,

- shear and bending moment. Pure Bending, Stresses and deformations in the elastic range Bending

on members made of several materials. Stress Concentration. General case of eccentric axial
loading Quiz 3

5. Prismatic beams for bending. Transformation of Stresses and Strains Principal Stresses. Mohr’s
Circle: Plane Stress. General State of Stress.

6. Stresses in Thin-Walled pressure vessels. Mohr’s Circle: Plane Strain. Strain Rosette. Deflection
of Beams. Beam deflection by integration. Statically indeterminate beam. Quiz 4

7. Superposition Method. Columns. Euler’s formula. Extension Euler’s formula. Design of columns:
centric and eccentric load. Failure Criteria

Homeworks

Will be assigned and collected. These problems should be worked out at home because you might
see them again on your quizzes. Be neat. Use the “Given, Required, Solution” format and
completely draw appropriate diagrams and coordinate systems. All numerical answers should

have the appropriate units. You must keep up with the homework in order to do well in class.

Grading :

Homework 12%
“Quizzes (4 * 12% each) 48%
Final Exam ‘ 40%
Total 100%

Grades will be assigned based on your performance on the activities above. Final letter grades will be
assigned as follows: ’

100 -90 | A 77-79.99 B- 63-66.99

D+



# B

87-89.99 A- 73-76.99 C+ 60-62.99 D
83-86.99 B+ 70-72.99 C Below 60 F
80-82.99 B 67-69.99 C-

Since, your grade depend mainly on quizzes and the final exam, you will not be allowed to make
up any examinations that you miss, UNLESS there are extenuating circumstances for missing the
examination. For example, you are sick and cannot make it to class. In such a situation, a
doctor’s note must be provided. You must try to contact my office either by telephone (305-
348-xxxx) or by email (favelg@hotmail.com - will be updated) before the absence, if
possible. Other possible excused absences are car trouble (bring proof), and recognized religious
holidays that fall on class days. In any of these events, arrangements will be made to make up the

- missed quiz or exam.

Student Success in this Course

e Students can achieve success if they do the homeworks assigned in a neat and clean
manner, set aside time to study the material learned daily, ask quesnons and prepare well
in advance of announced quizzes and final exam.

»  Students working in study groups will also find this advantageous.
DO NOT WAIT TILL THE LAST MINUTE TO PREPARE FOR QUIZZES and
EXAMS.

¢ DO ask questions and USE OFFICE HOURS to clarify information that you don’t

-understand.

e LEARN TEST-TAKING STRATEGIES don’t spend all your time on one question and

do the questions you find easiest to answer first.

Lowest Passing Grade

For those who have entered FIU for the first time this semester, be advised that the lowest passing grade is
a “C-“and NOT a “D-* as listed in the catalog. This change was made by the Mechanical and Materials

Engineering Department faculty and is into effect, in order to meet our ABET requirements. To find out if

this change applies to you, please contact Ms. Carmen Schenck, the undergraduate advisor at 305-348-

4183.

Cheatmg and Plagiarism

Cheating and plagiarism (the copying of someone else’s work, computer programs, reports, and passing it
off as your own) of any form will not be tolerated. Cheaters during examinations will receive a zero for
that exam/quiz. Cheaters during final examination will receive a zero for that examination and will fail the
course.

Student Conduct in the Classroom

e  Students are expected to act respectfully towards one another and towards the instructor.

® . Students are encouraged to ask questions. Questions should be directed to the instructor.
Asking your neighbor, during class, is disturbing and rude to your neighbors and the
instructor—PLEASE DON’T DO IT. _

¢  Students are expected to TURN OFF THEIR CELLPHONES DURING CLASS. IT IS
DISTURBING AND DISRESPECTFUL TO YOUR CLASSMATES AND THE
INSTRUCTOR.

® Students are expected to COME ON TIME TO CLASS. If late, for any reason, please
come in and take an available seat QUIETLY.

Class will meet Tuesday 1905-2020 and on Thursday 1905 2145 in Room EAS 1104
FINAL EXAM (Cumulative): Fuesds ! pI.




NOTE: This is a preliminary syllabus that might be changed during the
semester. Any changes will be announced in class.



s

(©

WTROWCTION v THE CoRSE
MECumvics W mareribls ScEne (B9 3302)

et FAVEL GOV

AOMWUITRENVE  SU ES.

| THE SYLLARYS
2. SEMD pg AV EMBIL TO /WJL@&@ ﬁxofm/ra!f 2%

with  Hhe WWJ },f/%/mf\,@ma .
SUBSECT: EpA 3702
gmvf ond  Anat morno,

a STadont mimm by
S. € mail o\d(}/\{g /ﬁv«umvm%w ﬁM Wﬂ“}%

Y pHWE MYMBER
IWTRODVC T IO TQ MEUBMICS AD MBTER I LS S e

At eatoey SQENTISTS AN ENCAVEERS HBUE  STUDIED

Swee THE
THE PRUBLEM OF THE LoAD - AT e CAPRUTY oF TRUCTURAL

MEVRENS MWD MBCAVE COMPWERTS Ay HAVE DEVEPGTED * MATHEMATI AL
AMY EXPERMEA/TAL METHODS  OF VALY FORC DETERMIVIVG  HE
WTERABL POr(E S AWD DEFORMBTIONS WCED By THE APPLIGD [ piabS

ME (BN VD MBTENBLS SUEmcE  |§ 4 BASIc  CuldE fFoll
AL EMGIMERY B WELL A PR CIVIL EMGUY EEMVE,
AEroppuncpL EMAVEERIWG | AERZG PRE LIV EERIWE, BHE MECIM A, BRAV(H

OF A CULTVAE Ex/o///gtﬂxw My AVY FIELD FHAT NERVIRES  BVILOA

oF PVY  KIMD,

"ME AN  BMD M BTENI B JC/EM,; (AN RE
" Metanyics OF Soling

SFavarv R ES

IIMLAR JvBgErs o

FOwD vwDER. NTLES UKE

NME MBS OF MBTERIBLT OR U STREnGTH o= MBTERIBLS
KVWLED ¢E oM STHTICS

oLd MECHAVICS

THE coulSE 1§ BAJED on PREUMN ALY
I REMAR ) - /(’VO""LED(,—EJ MT ovly CREDIT FoR THE  (7ATICS

CoLSE .



(1.1

pOVIEW  OF TE METHODS OF ITATICS

WE MRE Gowe To REVIEw ThE BASIC METwobS oF STATICS WHILLE
DETERMW (- THE FORCES INTHUE MEMBERS oF BSIMPLE STRUCTURE

COMMIDEL  THE  Fo LLowlW ¢- SW\/CTW&E:

30 b
e

WE KWW TYREE EGUILIBRIUM  E QUATIONS'

+EM =0 Ax0.6,,— 30k 08, =O
. R REPEAED) A Yo kN
—&h=0 Ayt G = O 4 Cr=mHo Ky
“lsF 0 ArGr30kv=0U
WE (AY'T foLvE ALl THE REBCTIONS |
BECAVSE WE HAVE  FouR UMEMOWA/
AVD oMY THREE EQUATIOMS

ME SHvLh DISMEMppe  THE STRVCTVRE W oRbelR  TO SoLVE I

A, FREE BoDY DIAFNBM oF AR

A ?QV THREE ERV| L \BRIUM  EQWATIAL!
2S¢ D
_—_—:;; — Bxi)gg/mgq‘@ %Ay’O ‘
i WE ARE poT WTERESTED W Bx/@y FOf&uzj} -
30t S0, wE wiLy MNOT  CoymMue Lok  FOL THEWM



L~

ny
USING (1) we  CowelvdE THAT C% 2+30 KN

< LET DOAPW  ThHE RESVLTS
e 1N30kw s .
<P PP THE TuTAL REBCTIONS #T 4, C
- Hokw ARE W THE MEMBER  DIRECT[on
3 ) b0 CTEMIN o uPRESSION)

|
" O - DupLE JUPPORT
Yorn " P 38 i‘3 A MEMBER.  BETWEEW QDL eippocts
\ / 30kN AND 1w WHy FOCeLARE, - ppLIED

on THE LE
» THE y%’%%/ Ir (ALLED A BAR

LEY PRove T - |
—"__“—‘_‘“—“—*\ﬁ___‘ v\

COMIPER AMEMBER M A PAnT oF
Ajmvéjufzg Wit BOEMENRL  FREE Boby DIAGCRAm
F 1% L THE (ORGES ARE APPLIED 1y 3oe Pl

D p Y 2O THERE ARE 40T ADMITIWAL 1o ADS sy

AN THE MEMBEp

7 { ,
'jj“D”\ e
.3* LET APPLY  7up MUMENT  EGULRRILbM  EQUATION .
VMo = O = p Loting — 1) s

¢
—DM; Lo

X

WE cvf/f-LUDE THAT THE Jum OF b, AMD AD}; IS W FHE
DIRECTIow  oF TviE MEMBEVZ/ fo 1T I A BAR .,
A BAR S VWDER AXIAL LOBDWG  (itygon  on  com PRESSIN)




Py

(1 5)

: e /
STRESSES v THE MEMBE s OF A STRYCTURE )L:%\;\f

THE STRESS DEWBLS o A LOAD IS DYTRIRUIED
IS IDE  THE  BTERIAL

Grety LeTrew St

N T Gy T

O; O;y Ué z

ﬁsmt\gj WP g HOW SAFE  THE SThucTunE /V’EMQEQ 5 TAI L o
Sﬂ’lggj 1Y, M{jﬁ@gﬂj V/Vm(d Ax/AL LO/‘}D)/UG’

A P AL Lok p
Loy AREA A

P ALSo cALLEy “WoRmMBL STRESS
PV A |
- dP — T
A o

P ]
THE AStuarion IS THAT Lokp P

IS WiFopmy  DUTMBVIED tHnow °
LVERY ?EV(‘PEA/D ;cuuwe SECTION

(EPULL

W renL LIFE A CrvcepRamey LoD (woLLD — CAUE

A pon UNIFURp  DUTRVBUTION © g STRESS A5 0 THE  Focloli |
- , / - o
gy/‘}MPLE'- o ﬁ o~ !/3\

J P :jd F :jo;u}
P

Y AvE =

I

110
i

!



(h 7
IV PemeTIcE, ITWILL BE ASIVMED bt THE  DUTRIBUTION oF Mokug,
O STRESSES 1w AN AXIAWY WADED MEMBER s UMIFORM
0= Tave

WE: ASo ASSudg  THE sl LoAD  PRSSES. TROWH THE cenTroID  OF
THE SECTION CoMSIERED ¢ gLy CEA/TRIC LopDLVE" |
Ceprtoihy gF p//rﬁmg/vr

CE R

 SHEBRW(- SrRESS
eIty
| WIHEL WE ggyﬁz@@%ﬁ 74)(//!}LJT/M:L( le TR ABouT g oK
CLoS W DISTIAL £ N— ROy JEET gk, g -
THE  SHEARMG STRESS IS o p)Frepemt TrPe oF STRES]
OBTAIVED B TRyt o SLIpE BETWEEL THE JECTIO/f/_f

N

T

SHE A STLES |

AXIBL ¢y eSS
[A,orzmm, ¢rESS )

A f& - P THE AVERBGE  SwERRWG  STRESS
}/ I TUE SECTION S 27 _ P

_ mvE T
p Z B A

HHE Followib e fzwﬁ‘ﬂ;b :i"oWT:‘

COMSIDERATE
_ P -
A

s
2°A

£, v E
(e 7] s o= I
L E, ,  F R
gQ £ = THE RVET IS i
! V DiVBLE SHEAKR
OB




o

Je—
» ~,

(s)

REARWE  STRESS W copmECTIonS

The CovihCT STRESS BETWEEN AL MEMBER Ay 4 @"0’1,7’;'5'19)/(/2 OrR’
RVET, S Shobaw -

THE DISTRI Butivy, OF THES £ Forcks I8 QUITE CoMPICHTED

NV PRBCTICE AV AVERABGE poMiviar SneSs O;: (beo rimg j?LresJ>

will BRE OBTRIvEDL A Followd:

PROJECTED ANER
OF THe LoWbED RoVE

IZE\/'\'E\/\/ THE APPLICATION o THE AABLYSI ﬁA)D DE‘S/OM |
OF SIMPLE JW;VcrvnES % PME;;L/_B/VM 7O TEYRwk
e IBMPLE (VEN [ BISED  ov THE STATIC REVIEW
EXPMPLE DD W (LS,  WHILE  Dorye Mypmp ok

LEVIEw ALSA) [RMpLE PROBLEM 1,1 //,%75) pvp SHULE proBlem {9 |



ShMPLE.  PROBIEM 1.8/

COA/SJDE(Z_ TME FOLLOWA/G TRUSS: (v JIMPLE SV PPom)

) %\ THE cz: efm STRUCTURE -
\

C 7 2 oD WTH:
NN ADUES Vg

CALCVLATE ;

Ao oo THE SHEAR STESS
oV ADWESIVE
A B, THE LMGEST moRwhL STRESS w Liwk CE

e BodDY J)/B(rmaw C. TME Qemwo ST{L&;S& IV TUE LW\( AT C
K)ZMF 0- Ay zmwo)c,m gﬁ +<g@;9ﬂ 9 =0

el ) AAJ 0 Iépj

(" 7& ¢, 0k aF o+ _
Bho Py, WE BRE GDWe To WSE THE LEFT Jibe 0
THE TRUY, Jo we Dow'T VEET JU (ALCuip 1

,:/0) EVEA/ T el DIFFICLT To (FVESS Tt
FA(«} =& Kipg

WE WILL BASE O MoDEL OA&/ THE FACT THAT |
THE MEMBERS oF THE TkvsS ARE PHKRS )

95/‘4 0= fer 12 — 80 ke Yy =0

-
/MEMUW}

/X’HEP:(& Sork, ( )W ) ZK/{
{ P’- et Fee Kips

P>




S | , 8 ) o,
B qugaonmpl spagss o BE ChLewATsd By pE
P: FCE :+6O k/pj » |
W ORDE(L o Fwb THE ARXivA [TrESS We SHoD  Leoke FOR
THE MWiMm  SECTIo  AREA pore wopmBl STRESS £
) BBy 4 (it - 92) = v 8 it

%ﬁ%? ho*fs s gt <A p,

<7 /// N \ MEPMWG: 1= yue  REBony Fop FAILWE 1S
‘ - THE Lw FEUANCE Fo- THE
AXIBL STRESS, ey 1T SHOULD
HAPPEN on JECTIon A, oR Py

o= ke 8O - 510 R

Ay,

FF ME LoAD WASaoT Ty wMPIL. | WE RECEIVE 'fle
| v :Mjﬂuﬂﬂﬂpi SAME yhLUE
Co Afug BESRWE Smess 5 givery, £V O < a LFo’w. T=2

THE BEAML G AREA

. ’A 5
o , 60-107 _ | '
SWJ&JM\M)}Dr FFC'?_‘ .2} e m = 19.) ks
A:ﬂ%:gl)q}ylm



(1.%)
STRES] OV AV OBLIGVE PLANE UNDER AX/AL  (oBDIWG

AXBL FOUES CAUSE BOTH poumbl Auy  peApve STRESIES o pLaves
Wiled ARE MOT PERPENDCULRBIL To THE AXIS oF THE MEMEBER.

ﬁMiLﬁﬂLﬁ TRAVVERSE ForlE S &-P.P.Ll"@» o ABOLT ok APW  cALYE BoTis
pofmhl m/D JHEARIG- SRESSES o PLBMES  WHIG1 ARE 46T proyists dicuiny

To THE BKS OF THE BolT py ox RIVET
- P

oML LMl “AXIBL  CASE =_

LET ANBLYZE A SECTiov  ForMi-
Ay BVGLE &6 witq A NOVMBL. S ECTIow

{\ \Yé
THE JECTIvw  Jweuld pefcT 7O
THE LoAD wity  AXAL AvD Sweplwe
REACTIO pS o
— | °" A, 4
REMBC: FyE  TExT Book - % ©
ASSIehs v THE  OPPITE
DIRECT Iy, WE BRE ALIAYS
COMSISTEVT WITH THE RIGHT HID
CooRDINRTE  STSTEH ] , ’
___________ e EQUILIBRIVM  EQuB TS ;
+ .
| 26,20 “P-V s +F @0
+7 éﬁa =0 = V@(oJQ*— Fo$i. O
-~ | \/(9 : = P O
Fo: P B



(T O

(T:f& = F(”:SVQF _ P
T (R T AT
' &

Ve | p

2;37)—9: ~/Dé'w’@ :___/3' M@(&JQ %o

2] (A()/((,\)S) Ao
LT Ve e resers g, P29

FOL 60 7 =L ]

— A J/ %0
wE GO T THE oRigiuay,  ogma ! PR erf

fot 9-90°  G,>0 , ¥ —0

APPROACH zene, e R TS
MBXIMm  SHERRMG STRESIES  Rewcnsy AT O = Frand

STRESS Uwpee  GEVMERA. LOBDWG CovDiTIONS [ COMPOVENTS oF STRESS

~CoMSIDEN, A BoDY SUBIecTED TO JEVERAL (o8bg
!\Lg‘l‘ ASgvme ovie CORDVWATE  SYSTEMm Ik
LET cvT yHE Body on APPLAVE  phrpalLET TO 72

A/V]) AMBTEE A WERY IMALL AREA
(So Juw, wmy HE (AU GE (v LoMD pIDE

THE ARER 1§ /]/@@LEQ/@LE)

DIVIDIWG vt mBGWITUDE OF EMY FOVCE

7\? A% 5% THEA?REA ;
AV; )/f// / - (7 Z%M«ozm POIITIVE  fop AF" Im X AWJW
AA'—A@”AQ_ A %XX 14%%\2: /90_))7"05 f-;'of(_ AV; h y Mchdk
. S, —Aé-\{-i o b A\/; mo "



P

Tue DFFELEAT
LN A OF (119 | -
WE oW PVALYEENTAE Some  pwT 6L gopn B VELY

JMBLL ¢UBE ro Ll AT, o BoDY FuR (L
—

THIS CuBE  JSHWLD JS7AY W CiATIC
EQULIRR 1M SJ0 WE O Fb SpvElAL

RELBTIOANS  BETWEEA THE JTES JES

LeTs ek AT PLBVE Xy THE Cufe Lt i
LyTTLE Su

: l’ = ~ N ‘ >,
GRpIH g G
) \'L/zy\xAA ' THE NLBWED LOBDS '
—
124 |

o SKET Py
Fasm sps0

7 S0
| -
/
A JU'AA ” f)g/q -0 (%*/AA)OL (e 08)2 O
7 fﬂ’ﬂﬁliitgia /Z"X)/ ,Z
1V ASMILA Po@[l\//\_ IT (Apm RE Provep THAT
Ca=ty,
Ezx :kﬁ

COYCLUS 10AS 3

I 6 DIFFENENT  (0MPhVENTS OF JTnES ME  EvoveHl™ IV

OWDER. TO DEFivE THE awdiTow 6F STRESS RT A GIVEL PoW
G 6/ E),ny /Z)’Z Xg)(

2, WHry WE CYREVISy: SHEApWE JTRESS ov A PIV, BoLT

OR. RWVET , WE JHouLh UWoERITAAD THAT JimiLhn SHEA [l TEHE [
AE (REBTED AT PENPENMDICULAR. FACES

3'LET MSIDEL THE (AJE OF OBLIQUE PLAVE Uamkr AXIAL
T LoAD\WE ANMD fET  TWO DMENSI L SOV TIOW ForR

A SMALL gt (Sevhrg) PRTS
M

m&z@) o me MO

T —\ Q\ZAO 5.08) 5 /



. arfhﬁa; )

- THE ABuvE  VALVE

THE phwE TEMMS ARE  VALVED - BY e

Uy
bESI-N CONJ DER A r/a/vs

WE  LEBRVED Some JWMPLE imrS TO (ALCULATE DIFFENEVT
edS OF JTRESSES | we Wil LEBRy meke

D, THIS comic, |
LET djcusy  PrE Um ppry NESICA, TJoplcs %‘rx/b TERMS,

W MUEN 1o coMVECT  OUR ABILITY \V JT//LUCTUﬁﬁjﬂgﬁC
MMNS} STRESS CMCVLWM/ WiTH THE PROPERTIES OF
THE DIFFEMNT MATERIALS

ULTIMATE STREMGTH 0F A MBTERIA L T, >

ComPLicnried  CASES

TE STRESS W WHicH A SPECIFIc  MATERIAL PA/z_s
THE PUST Common AVD JTIMDRRD wobe  OF * MERSSUR VG- THIS
STRESS 1S BY  TEAJIon OF J*W/DA@ SEECIMEN TO FAILURE
| R TEAS I > |
TIEN WE GET THE Vorg  (werasTe IMENGT

(Av Qe TRAMIUATED To ERUIVALEAT

we WILL LI BAReuT  THE /\/IA/E/VTH WEEe OF THE  CarSE
LE{T POPULAR

(=

THEWE ANE HUO Metops For SHEARIWG TEJJ

(2 01]€ (ol cle
ALLOWPBLE Lond  AwD ALLO‘fVABLE SRESS - fisce OF Shrery

(pry  SAFELY,

THE  MAXIMUM LoD TUBT B GompowehT 1§ BLLOWEN TU
BEWG  FAL EMOEHT  FrOM AILURE,

"SAFELY -1

WHAT 14
Wi 1S " A ENOVGHT 2 -
Ehcror OF SAEETY
—_—

WIMBTE oAb uLrimBiE STElS  _ T
- = or

nw oF JBFeTv 2 F
Fh-cT0 FeT S SE e Allowssle LoBD  Appowanle JTHES

Remprlc W TUE  FOLLOWMG  uppTER WE WILL LEppy, ARCVT
THE "yIELD STNESS oF THE MATERIAL" y AVD  wilLL
Aoy  focTOW OFJARFETy 70 ThE YIELD OF THE yprew)A L

="



A

w (/.IL)

SELE €TI0V of AV MPPROPIATE Fhcron of FAPETY

THE Cwo\‘(g of THE FACTOR OF SAFETT mpf S /A,{JPMPMTE con CVEN

PESIGA AppLiCATIon  REGVIRES EA/GWEE@\X/G» SUDMEAD RASED OV MANT
COASIDERITTop/ ¥ MEMBE

L WuAT Wg,yTWﬁV?/QE‘A/ 1= e m‘vmﬂz;‘\ﬁﬂ
| CUATOR  CABIE - $3pwDBRD JLAW  Er)0

L
Do, NPANDLE

Grs PRESSUMSED VESTEL ffrm«/Mﬂ,D/Lﬁw
pRCRpFT WV G < STAVDALD 1. 55% 2.5 (L)

BirfEEnT  DEVICES SF=3:5

2 WHBT Do Yov jpon ABoVT THE — EMVIROW £ TAL  Cotd/Todd 2

NiGh  rBTE o kroS/oW { Suirs gopr
Lo s pAD |
UWESPE CTED  DovAMIC LonDS 7 YFAS PORTH TiON; U PROPEL VI E

OF THE MHATHINE

2. METWODS oF ANALYSIS | SevELAL ,
Fueny  MBLYSI cougs T OF “BJuMPTIONS WE MAKE
FOR OV CAPRBILITY TO AWALIZE | .
™I KIuMTIo, are #EVEIL  Tne  REAL Srruhclon
L, T AXAL Lowp
- DIFFERENT  DIMENSAIAs ( CEUMETRY)
- MOT VNIKEOM ST ESSE
o, (hv L AT ToUR TEXTBwie fonl MIRE ReAfoul ror
JAEcTy FheTor: £/ ALY ATION

~

W oTER  woRDS  FACTOR OF JAFETY = Fheror. oF | GMORAYCE



(£1)

@ LETS TAKE A MEMBER HOLDEY FRom THE TopP

L.C.
St = T =300 Ul
=850 4,3
Wimt J§ THE MBXIMUM LEAMGTH OF THE memBEK,
REFORE TT FAILS -dUvE TO TS oW W euT

FREE Boby b/HRAM
’f B (ExTERY AL LoADS)

T

HENMSloy F(/rza»; Dm(rﬂ/‘l/'fi -

= -
A AL EXPE FoRCE, fme&f AT 3

=6 ~ XA“LA ‘7,20’7’
Fx %XA \%ﬁ(x) . / , X=L 9807 0353
. . fa JML/\Q\/J S‘/
AR St A

MAX

3/\3 ) T qoodt
“;ﬂg‘m o T

K 9,} Km,

5(0 oY)

A MEMBEL LONGEQ TuBNV S, WILL F/Z}/LVB:'/;A/OIT PEPELD Jiy,.
oy TAE SecTto AREA VALVE



e A\ Vo YU Sle b TV Y \~ 1//

% ACTUAL,
df W%Lmr SAFETY

Foll THE LW’gCF

J / o PTE NS ) f

/
T O . )
E 2, j‘[ o
JA/—/ JMENV
) CouvtMMATE  SYSTEM

faze Boor Dint &
FF:;
T @Z/ME =0
F ; lfll,t fiN "ZL‘/ kN'éSOA%;”"F(C'HWWM: O
l CFe P39 kN 39000 N (TENMN>

VVALRE

Bl Pt * Fascod * /7‘
S L R

e T L

/\, L/QO MIvIMumM BREB  Fow  TENSIgA/ (MAX fﬂ’lt&(l
é % £ A * (1901 10) (H0-200) = 4 y
A u‘? o 00t .
(/”‘—“\w___ﬂ__
U/:A_.F_.';-L- = EOIO'OOA/ ':'(7?‘5-/14}0(& }w\c
. v UmegWJmm o it |ACTURL BEnwvie
(o oF SAFETY } z - =41 |
Frpgr{ LIVKS  FC S SF /Jrc,»t/ £ LTRSS 9'«}5/449% — ‘STM“S}' o Fec

cpLCVLATIOR oF (Awa"*BLI:) ActuBL  SHERAR S‘JQLSj o P |
CenL VR O T T e

e T et T

¢20 SHenr ANEA
r20 _ 4
) // As = F 2 " ) =283
v %AF}% ~62//1/IP«
A AR R AP

P

HE  OVERALL FACTOR OF JAH,T‘V For THE LIVKS —CF pMD  3HE PN

« ERALL FAC
St [ 2,42 kngvQJ
JE A Loab 0 (2t l‘Q)SX vl }</\/ I AerLy L) THE
Ps 'C, £ wILL FAIL DUE T‘M"M\m. JHRLSS



P

(£3)

phodEms 49, 1.2 6

a)  pombl ST w Live BB

. gk’” L) " i n ] '?)C
) AVERALE SHE PG STESS i tHe P AT C
W ke IMESS s C iy mMesge BC
10'3 h W n 1 B " P 6(_
Blrnpm -
W + . . -
v 7 2 SE 20 = {0kps + e 8 9°— Fug G 60°

g‘—"»Sva =) Olps —> X +7‘éﬁa,,0 FQX_&ML/ ’Fﬁgwéf)

b o _ 0
ﬁAB | \?,_Bc fDleps— FAB i::gy @‘LT + 50) O
' 10 }4// J

Frs= ~sgot don 60 7, 320?,"/4)01

oo™ =332 oy =-8.965¢ kpy

@WWL eSS v Livie AR 3 .
: A= 5(0pop) 3 Vo g

2

A ’//R\ R z v
\;<\< | s 2220 .4y ks

:-—T——'_



)

L) NowmpL STRESS w LWk B

e
P

ComPUESS (g p
P _F
U’Z‘ uLz s =994 kST
| 718
N
® N SELECTI04)
\ oF
\ ThE CRITHAL
\ARER W THE BAK

) — |
/t—,% P Fac = ~59658 Fips.
A - 2”7%0‘& = {,!G'DSZ Inn®

donbly |
¥ - __éi_?/_i_o"L . 992 kse
aﬂ) AERRGL  Blppiye STRESS AT W MEMBER BC
\ -5 e
™ LA ,
| 7 A0 Wy
%W/ 7; - f'i; = 27224 kST
é 7 | 0.8 >

7- e - 1, LSy




5

corl PROBLEM 1,53
T — T T T T

CHLCULATE THE p/BMETEL OF THE PiN .
I\ OMDER.  TO HAVE THE SAME VALVE OF FACTOR. OF (WFeTYy

Tl LW eF - AMD v TTHE PIN
| ol

IWCREBSING DIAMETER  OF Twg PV WILL  DE(REHE
SHEAWG STRESS o/ THE Pify BUT  WILL WCRE Ad £
NORMAL STRESS on THE MEMBER (Aup PECREWSE BERKIAL
STRESS)

foe MonmBL STRESS o CF:
A= (lerlo) (Yo-d)-

FS = 7¢o z .. - '
e (39250 (40-0) '

Fol SHEARUM. JMESS gu P
A1
Csb
RS, 7 F (3‘10%2>
| Z

FS’)@/ z FS:Z

T ies

44 329531 B8y co
d=2306, .

fiS g :Fs, = :3364

I
Penm—




(413/
Hosg wokke #4_

TEXTBOK
4}/ 1., I,mj /,3?/ l,L/I/J,SCt/ 168

ALSO: | : g
2, CHLCULBTE SHEPRIWG STRES) AT PIV D /<9f0j070°) (Qwese SHER R)
3. CALCUUTE  BEBRIMG STRESS oM BAR €D AT (66 5)
. /q

e




@)

CrppTEL 2

STRESS  AMD STRBW —AXHL LoD ¢~

STATICS I BBED oV TE AEIVMPTIo  OF U DEFORM BELE
{X{Mb STRVCTVRES I'T“LET ys SelVE  CpfEf THAT BARE
T oVER -~ CASTRAIMED

- | ' H oo MAVY  RAL
rog gxAMOLE A TR wiT BAS

7,’—-—PF’ )
(orosEn ommh)
< STATIC DETENMWATE
f, A
77 |
o AW COVER-SUPPORTED - JTRVC TURE
/ — F
W vy CagEs, THE LoADS PeE DU BUTED
.Acfmm;v& 0 THE ELASLTICITY PROPERTIES 0F THE
LIRUCTURE. | | ﬂ
AAMRE C/ﬁﬁg LExAMPLE # A pESkR  Ww/TH b LeFS
e oLy = W orbER o BRE 2 pAMENLQOAALY
o ol TwE DeSks I kol
ATIC DETERANATE ; BUT A OF
§ NAVE AT LEAST Ly 45’&&

5 wowpEe o JoLVE  VER Jurorsep Awd OVETL Col/S TRAIVED
(AL ES, WE VMEED TO UNDERSTANVD  THE FLASTICITY  BEAVIOLR
OF THE MEMBERS , BEGIMLG  wiT  AXIAL Lo ADPWi(-




L=
NORMAL  STRBIA UMDER  Ax/AL LoADW¢

Ler wvimer D BC A DABWED:
YBE

AeTER. BerLyyue Force ¥ wE |
GET By DEFLECTION U FoRp
W
BXIEL e LR A

e WE Cop TN VE LO/?D'W/ WE
Fl .

WLl Hﬁ% e Followly o PELBTIon P
BETWEEN P pvb

o I Wk MVL)’//’LV/K-

sy A BY THE JBME
/ . .
MULTI PL/E’I’L/ W THUT  CH BACU

' WD TrHT
L/ we witt, F

APprox, Fol Low (ABon %EL J“ I FHe SAME /B@y TME.
o { ¢nspy  p—g~ JwoULD R E
M MULTIPLIER, D‘ : 4-[ P ,Q(H/M/&ED)
o IFFEan T (7 5
P NP WE WiLL |

TEF A T e g
L
I WE MUTIPLY L BY MY MVTIPLYER , AV JTAY wirn P, A
WE WLl GET DEFLECTIVN MWHPLYED By o — kd

AhW, GRAPH P WILL (HAN-E -

— W onper TO DoV ETT  BETWEEA U ETR Yy To WIERLAL

LoBdS, LET WTRODUCE  THE CWACEPT  df - STAWw -
apiv [ THE AOwmBL PEFIRMAty PER WA IT . [EXCHT
Low WE < ARE JABLE To LOT A CYRVE po T DEPEL Diis(-

or THE DIMEMfinvg oF THEPARTICVLAR SpEcimey

P

d ‘wwmﬂeg
quamtty vy LT e



| NI
THs CVVE U8 CALL@ SIMES—~SBRBWY DB FRAM

ThE conve will g ShmeE  Fonr
DirFent s vsEs oF AL, P
B CENMENBL (A
J/VHWL JTREITET ANE roT
COMSTAN T IMSIDE  THE /W?TA/’L//SIL
THERE ANE  DIFEREYT LALLET mc‘
STRA Wy AT THE DIFFER AT PolvTS

L.
Jo THE"?&V%///T/U/I/ oF THE AoRuAL

v p POWT

very Ly7TLE (THE DEFIN LB

E U DIMEMIINLESS AW D -

W EMANVEEIW G > mp e Bl ARE MU
D,ME,«/J/W 0F THE mEMBER ) |
6 - .
WE VSE To MULTIPLY THE Sinslw vALVE k¥ A0 (uiceion)
ANMD  CALL "”M)Cl’&oj ASTRESS OF

For EXHM PLE: IF WE ;Wﬂz_;’\mj; I AJT:—J:L. CoM POLELT

yPECT FoR AITBIV 0F 2,57 jg3~’
For. THE JTRAW:

wE& S#oved B
HE VvITs WED

S
8: 2,;}0’3 = Q,Sa}t/l (i CreS ") (—”—ZS‘(,O-/O ) |




(2.9)
 CTNESS - STRBIWY  DypelAMm |
A TEMSILE TEST IS CoADUED i/ oRPER  TO  oBTAIN THE
STLELS STRAW DIBERAM

fr Y,

f | , Ao
EVENY  ALLOY  AND EVERY MBTCaHL A
| 5 HI YL STES S TRAW DIHCRAP,

~ EVGWEERVG MBTEURS  hr BE DEVIDE)
(WTo TwWo CBTEGORIES op BASL oF THESE

CHATUTENSTIG ) MAMELY THE pyctiLE mATERIBY
AND TAE  BRITIHLE /wm//}g

VA o STEEL o s
L. A JVPTUNE
}4 / A /7@ 0”’)
[lesi) A Aw"”o//oc </
Vo  . T | | -

H\%ﬁ“ ve o Daile mpe usks £ ARITILE ELu)

_MBTERIAL
1. ’}/VEIK P pWDUQ:D AT THE HIGHER RBTES OI’JTI’LLU THEN) 1HE ,
'Srruzg APRREATLY DEU&EMES IT LS fE(aYE WE' /4/1[5/(/07 HBLE Y
Ty MERUSVRE  CotmECTLY ~ THE  fEcrivw AREA -

2 THE  YIELD SMESS IS THESTMESS AT Fre Ewp oF THE UNEDN.
ABVGE EVERY SIess ﬁPLIE) lowsre mAav THE W:LD JTRELS,
wilL WbT CAVSE PERMBAENT  DEFORMAT (04 /‘}A/Mfébﬂ*fi. 6FF
THE Lowh  RETVRYS THE /MTEmM To 1T RREL MIVAIL
CovDITIoM

3. CompeSyy TEST ARE ALSO  PERFOMME D

THE MBETE LIRS PEWAVE Tug SAME W THE LIVEBRWL FoNME, WL (M
E  Mb6AITUD F Un
£ ™ DEE 0 v G /T . G }C

MeST oF THE BRTTLE MBTEUBLS HAVE  BETrEQL PRoPERTIES M/
COMPEESSIupy i pw W TEADON, HBVGC Ty MV L pREER,

EXBAPLES = STEEL CASTIVES , CoWRETE,



25)

HooKEs | aW ) MobVL\S oF gLASTIC)TY

Py

THE LIWESL WPAMCE \W STRESS -JTRBW  DIBGAM HAS  # ConsThAT
StorE, Jo THE DUSIOA  oF STRESS SOTasw [ CoMVSTAMT
"mjmswm/u U leronS AL heokE'S Law
(rosees Weork - [YTH Uzevey)

£ Is (ALLEDY  MoDVLYS oF EU‘%,;C]"/C/TV
OB @ MEWTUNED AS  Youk -5 mopulVS

(ThoMN Y - /S”Lb‘ [&,A,Tmy)

E i bmcwme;g FHEY S e THE SAME
UMTS B STRESS |

THE MoOVLW  dF ECKSTICITY 1 W oTnlEV hovt DS THE
s FiEevEss” oF THE mMBrEmiAL (M A SPRIG- CowsTHYT
(" oF THE MBTERIAL )

THE Mool oF U TIaTY ) Q/FKLV&L,UT ot E D/FFL, REMT //ﬂ%éﬁ//

BUT VELY SIMILIAR. Forl THE DIFFEREAXT ALLoys OR NEST
TREATMEN TS OF THe SBME MBTERJBL |
fon ExAMALE, THE Mopw L OF ELAS TICTY o AL A /;0;;

bog), 60¢3, ww) I8 ABour  FE5Gla

THE MobvlJs o€ EVH TIATY 0F D)FFENEMT JTEEL (Hl&-b CHR Row /4-LL_07/

TEAPERED, IR LES S JTEL/,) I ABOVT L0 G-

* e Jhown po] Fonelr  FHBT THE Jvesea S AXIAL Losp.
TE Awy B OARE  TEASoNS W WEW A T
THERE Ange DEFor2 g BT A IV ALL DIECTiow A WELL %&f
DIFFENEVT BLHAVIOR OF MBTOUALS v/ TUE DIFFEREAT
DINECTIoN g SULH B CoMPSITE BT EVY A gj



PN

Z.6)
76 ELKITIC VERGL, PLASTIC  BEwAVIon oF 4 /VATEVU‘HL

27 EPEATED  LoBDWGS, FRTIGUE

READ THESE SECTioks

DEFCOMMAT(on OF MEMBERS WDER AX/AL Lo AP

THE  STRES  AVD DEFORMATION OF mEMBER  w 7ILL RE . UADER”
THE V/LUPWLT}(/D/[//}L L‘/M/TU vV OTHEK W/D‘g MKE's AW

wilL BE APPLIED

TE €

covsipen tHE D BC

o, 3
F THENE ANE DIFFERELT IWTE LUBL FORCES, Secrion AENRS hRIEAY

WE DEVIDE THE PROBLEM |4TO  HOMONEAOUS o PIVENTS Aub USE
Sum OF Twe DEForuArionw #Af  FoLLond:

);‘WK“’MB Axihl. COBDIVE
| | AXRL - COBPME
| é Pl
A =

A’T%M F v THE DRAW IV~
/ | ARE EXTERAHC FolCE(
upTewsL A P ARE WTERAMR L FollceS  TO
| oi FOND SSTG AXIBL FOUE DIBCRAM




AT

\ 2.4)
MO HOMEGEWKQ Je<rivmg ( j
IF THe WIeAVAL FoRCE S

AN /ok THE secrion BREA ARE
GWEN B P FUNCTION oF % (EXMIPLE : [ELF Wl GhT

Acs)
N L),
CENT(L\FVOB‘() MLELE L T“’/V QUTINMS  Cobak IA/ SEcTion ME/‘)/
We SHtD [VTEGRATE ’fL/E GENERB. M E
WiLL
5 dd ’\/balcf £O{>< :f—dy
Ax AE
= jpd\x
Wwe F o5 CongThwT FOU A 5PEL|FIC, MATEVUM
L
6,: —L\S‘E dx P 1
Y Y / Y
L(Lﬂoﬂ. v THE
EXAMBL L fz‘o; Ay WE SHould JoLVl: Bwt/_l Siets |
:6,{:‘ .MI ) 't | |
A Ishies (MPJ A0S m oypeL E=2910°pST
P J
T
? | —'““-"'"“} 30 Kips
" Al ‘ }6 {
2 1 e
EE ¢Rn
FrEe Boby biALLHm =07k 1Pr 30
Je . ,
A 6P/ s Ry = —60 Kips
- 301 gg(/ t-p4R,=0 F=60 Ky
AxAL FoREE DIBBEBE g | =Ryt ISk *h =0 7 O

: . N
O PRI SISkl 3010%b-16
S S L —_— .
4= P I3 om 04wt 29°10est 03wt 2910
- i A
2003596



(2.3)

P.Z-Z”.?‘ CoMB W - pEfonm AT+ CE OMETR Y
{
Co (e 6%) E275 Gk (A)
Ao: 725“/1,,,\””7_

Fag ) FREE BobY p/ALNAM
trr T
/Bf,, IR ,fg\\ "95/’/1C =5 oiL/%; Fg 004 = O
(‘“g’ > kM (£D Fag= 3.43}S KV (rErsinm)
féf: <O = Fyg+foc = 94%
Foc= =1, 5625 kv (Taw;fw)

Fog Log _ 33351 0/\/ 036 mn | y

T e g ~ "———“—""_’_ . 0

CS;rB A, En ]25-10° o~ - 15 )0 13210 o

0. 132 M -

"

pEFOMMA TV OF D proceDVRE

DEFTARTYT

AXiRL  ForcE SIMILAR -AA/MYMWM:

DIAG-RBM , J j FCD\L&D o =006
A Eﬁﬁ L O

APPLY Wc- vGE‘“UM grpy (oA T/@/afi,{z_{_’ .

a.lm oYY m
. ~ J":_D

I3 _ GH GH ¢ 'or -
[/—F;,_‘G_:? /\»'IS:G?"I-: AR JCD O]B’Z. Oé

(0240.14) o “(orom) 044, 13 =0,0195

MY,




)

& 7
v &
“Syegre it

Py

2.9
Lcor AT THE Bwi. SpMpLE PoBiem 2. )
(P%E [73)"‘ COMBIWW & TEaugion) HVD  CompRi=SS oA/

M e e e —————— e

_ng\cAU)/ WAETEAMWNATE  PROBLEMS

— OVER-JVPPORTED OR /AN OVER-MEMBERED — STRUCTURE
CEQUILES  MowE TWAv THE EQVILIBUUM EOATIONS
W ORDEL To JeLVE TS REACTIONS Ok JAyy WIERLAL

PO CES
_THE ExTA ERUATIOYS will BE FonD ~ROM

CEOMETIN (AL COMSTRBIAS AP LLASTIC Dcr‘o;wAr/aM
oV THE STRUCTURE N
For _exAAPLE: -

T =

EQVILI BV +

/s o L , A : ,
LN RN A ! ofF Yy )
ADbIT 0N _é_; ;510 | - 5»

3 unvik vowNs
A GromeTRICAL © ! B Ay, o
CoMSTAIN, L\/ugm_ RELMN/V \/V,/

| BETWEEN THE CABLED DEFOAMBT I S

TuElABL ExPBMidy AS A COBTRMA (W POy To  ER. EQ)
IVDEAEUMIVATE  STRUCTVRES  CAM BE  SEM8)TivE T

CHAMGES W TEMPERPIVEE, DIFFENENT  CopfFFIUENT OF
THE(LMAL LXPANSJOA; MAY (AVSE /A/T/:YL/WH, Fonce S /}/@
STESSES ﬂva APPLT VG %}J/Y ExTERNVB| Lo AD.

ffoR EX/‘WWLt . LEM W 1T (MEJ Tg'ﬂmw"/’éﬂ“



.19

&~ CoEFFICENT o,: THEMAL éww/w A YE

Eg ™ e |
CHBALE
A I TEMERBTALE
e AT |
/BTuR rT L Jec'] on Jop
remP | f Treny J [ ]

\ Fortigae-HT L
S

——

-

[~ dr
?5 Tz AT
THE THEMMHBL STA NV
ABUTIOV ;| fongts (AW 1 aoT APPULAGLE FOR &V

THENE 11 o DIREET  RELAFIIVIHIP BeTwEE 4/

TUE TYEAm B STAKR IV TO ST
T 1 prepeappre AoT T0WE CovtewT of TERMBL

Ry
= 0,5
EXAMILE J L=05m )
T L /"/E/O( d= @10 mum (O.Lf o
-
N " £ = 75 Cla Alupmpli
7 i e O(: 23/ 6 )
A B =% , 2
| | AT = 80°C |

Fuwp F W ORPER. TO REmAW THE V@D
wiTHouT  DEFORYATING (fy=0)

Free éaor DI As i o

Lo =F

] AXIAL FOLCE  DIBGRAm

G-EK oy Ar;r
7

[A Ir
Fe AT EA = 23065 80t 550" Pu
Frlogag N (2210 )

',



(2.9 (21)

EXERCSE 2497

SEetiomw AREP Ao

FAE_Z
Fop -2
BF 4 (f
£ 2 W .T\*f/(w“
6c LN
N[NL, N\’
o
.‘;/"MEM@FREE RodY  DIALRAM _
L _WjF TTfF/:F/%E*FsFTFoc ~-P=0 (
X GC

DMy L Fo2l-PELE0 @)
‘f‘?éﬁ = () e~TrRIVIAL -

P WREE (/A/Ic/wwv_f y T o L‘&uml"/o/vj

7745 FODITIONBL E&Wfﬁw /_j THE GEOMET R (AL (OMSTR K IN:

LIWEBY, AREUATIon MUST EXUT BETWEEy, THE WIRES
DEFEORM ATio NS ;

fMILBUTT 0F TRIPMVGCLES :

2L /o
. far- (LEA/OHT> _
Ao £, MT} W@Q)

I ge = For(Leaenr) | 2&

S

ZAO £

' . fs (LFA/T) foe (/«EWT)

JGC. < M . ( FL//"KE/{ W >

Y £, X

é | M = ZFBF — FGC (3\)

2
) ], _ -
Z F/‘}E + 2 FG-L_ Z FBF O

OVER JUPPMTED - D ETERMINATE  PROBL gy o5



E
4 | P
O
SOLVTIUA OF AJET OF CIWEAR, EOURT-iox

a 3 " -
I . 1/1 P:; P = P
P THE "Jé”cf/{//u ARENS 'Mfﬂe EQUs
NG ousp) |
\\ FBF 0. 3337 > T iy oy e poRE
\ - [Fee 0.2033 |
W THE JECHiow BRER oF BE W TWlE THE BREA OF
PE, (¢
Foe 0,333 ,
y > Rz es [P FBF 5 (ARG MUCH
Feo | O\lg | MORE
GomcLussion RECATIVE

v WSETERM WBTE  CASES WEWEH O rMEMEER S

. / )
IMELUEAC 2 W%Vm CARRY



i . (Fo'\, Vag)
- 60 COA55 - :A C(FT +AC§S\'
Lo PO A YT, TP T o
g(',\\a[\}\% - - J/Lr kj’}f‘d? it
Tt ©° «—//. P- DU(_’TO‘%’%Z_A’& - { + &
@M\SS 3\!\‘2\‘ ( T DJL/.&OTPEMP T P Rt/ S
a
g&fgyM&¢\f :,“f1MM% ros PZUWDN
o " AJL‘ Z_O_"Z_O o
T -+ £+ 2200
= By b Bl 55— v,
AT (Q/ 5 ) i~ MP«_200/0/4P“_ (CO L/CIU);‘M,‘M’?. )05‘,}03 MP;L
€ .

20,9007 — 1.3 1p7¢




(2.14)

ZS}) i oSX -+ (Q(Jf/l m (ﬂf\% DETEMIME

(@) TUE conpRESSIVE ForE WTHE BAARS

( o5 oae | 20C Fon. AT =96 C
P . Ms :
T S Trw e B D N B
A - i/ ) - |
zf\gt"\ Z ©) %/ - = T90MR. v T
BroNEE ALY pam

Ab:fgwwmn P 1800 ppaans? (d) L/M “2 ARrEW HerTED To LeJUL TE©)
Eplos (P Eag " R i

(*@ FoncE TU BE F}FPUE;) o B v orZDEZ
o D 13216
L 600 °C At ¢

TO REEP JHz  ¢PP CLosEy By
-~ 3 )
WITHWT LOBDWG THE [ gFr WhL|

— _ ’ [ —
(@) WwE HMAVE Two PReBLEMS W OWE;
- THE ¢AP OPEN ) /ﬂth‘ﬁ

AR Av RERCTIdn, - \REWQT‘SAQUS
From Why ¢ From

RISE, |
.=TEMWE’/W-}TVVI\£L%€D£D Jo  (lofE THE CHhp »
,0(_:0.3— Mty = ijf;—.’_—k J;(T = 0(64722 > 5 ATLM :@)LET%(L/M AT

AT: T = Ov§/0F3m4
oLy nels 21,6575 %

——

73799 7
| | 035+ 320 gy, 4T T
THE PROOLER  RISES THE TESR 8y G6°C , <o -Fop. 9472 OT 23 y34%
THE AP IS CLoSED AAD THE WALLS ppi LoADE ) | -. o

F - - FREE Bob » )R A g

]

| T — ,‘ CAXBL Loy by /%h/ﬂm |
' )\j r’f / / / TI—/fF' J7c£ _,_4; - F(*L—b'—r L/;e
o FoF ‘r Euly Ay E/;g
R N

‘CBP
Closeny

CEOMETR AL L
CorS TRAVA (Jg-ﬁ (EO
L L e

ATG&PW“(O(QL5+O<ACVLA€> + € (B;fb ¥ A~——-—————-A£ EM) z @ @%

CduseED



(£.15)

e QuirZosse + 2320 ovm} 68,222
. ’ 037 S O
50157+ 105107 o, | 96010 4t 73007 P
- r-wes 16 N =21743 kv |
(L,) ( FL (0AT576)
C(:omar I 24/or0gy/0m 95 _
b b b A!) EA ‘V\Mn

\ Woww | /OY‘/03MP0L

AN \/\@ 6
. ‘-\~\ S —— O ?‘ M Ann
J; ot Z§/\MW ' MoTE Y / “\v’/‘
e |

clolep
AT=(gun . |
DIFFEREYT )

A v
6 band .
- F /M»p 0.96326,, . .
4 ' (L\MIT BbTwEEJ\/ BeNEE ﬁ/t/_,‘) /’«)LUM)A/},MVM &;/\7{/\0-'/)“)
mﬂ/hﬁnm’ ~qo MPy ’m ‘

0,515}

©) Foe™ Ui A 7 = OB [§0 =162, 090 N = F

L
é@\ /_XT/OM _—F (Abib +/}Az/if,qa>_ ]62660( .

> =50.3214°C

Ciatis T o, N S
LD (“b L+ %, L’*‘Q (----—=)
T=To+ A7) fAT) = QOTEIYITCH D AN
‘ ‘ By Gy
b 7. ? OY’EA/(‘;Q ClquD » ) Py
. TEMPenmioRg TEp PERATURE TEMPERATURE —
PASE v onpgn, SE pupawe
T Clos THE STRESS Jvengpse

Ghe



£.1e)

ne

(A) L\/%E’ﬁ/ 2
C[M/ " Jr;ﬂ/ ) 0(/51‘/\/;4 AT + A"(
_ F

! Epi By
021 = 73200 & *%Uwf@?}wc +To.822°c> +
= —90MP. - YD -
. A : S0 2026639

/LAQ LA£+ JHK —Z;ZéSXMW7

~MEW

v __ o

O\ am " WE cnv Adme THAT

{
g CTHE (T WALL DOLESNMT
S F :
g 7 .

EXST, fp =0
q:

IR

Free pop”r
Fg DI F-RBM é&“ O = Of“ +[
FLG Ly b LM AT

| AL ForE -
] D/ AL-1AM (f }r_- L
oA E
- O '4"5-'/00"”'""“ ._%FCD_L”‘E
2ong r Py £y P '_Eaj :
Zope I 2oup HT |

(Q/bLb—rO(/‘L(’ L,gvg AT

= - ~2153L\sn/" Af
Ty

_{;/ 1 ¢ prn por Lwe =
By Ez " A En / R
T ”ms R j
HOMe WK : " “"W/T\/ /
24 )Zlé 2.5 2561%)7,?22‘1!260
\xﬂ\\ AXIBL LoN) DIBERpm i »

\/_/——M__*——



(zn)

POISSON'S  RATI0 |
. p | APPLY I ¢ AXIAL FOR(&} AX/BL \g\jﬂ/ﬂf//v
%\ S I§ opSEpvED  ACCoDIAe to RovkeS LAw

W ADDYTION, WE s OBSERVE A TECHoN
AREB RELUCTION, DEsyE OF

THE AXIAL Lony

EEY, THERE AE Mo
LATERBL EXTERW AL
Lo#Dwer

CowgTavT TN NG
SECTIUN P vad RO N
ARER

LATU{AE &TM}W Chr BE B LnveD N éx/@L Lok b
THE REWATION ofF hTEnBL SIRBIV 10 AXIAL ﬂh/st/}f/ |

IS (ALLED  POISSON'S RATIO (v MBME oF TiHz Frewoy

-~

| / y__ - LATERAL J)Tfllé-f)l/ _, é‘}/ ' gz‘w“é

Ex Ex

A A

T ABRL SRR

nores (08, &, Are /}/EG/?T\'({E wHEN &, ;ooj;'m,gh E s
. S}O"/‘V 74 THE. D{:‘,FM/}T(M//V o Pﬁfﬁf@/l/lf Rf‘“"/o (@(/{/Eﬂ,j’j
Y T0 B PSITIVE VUMBER |
- @ PR THE MATERIBLE WE AAL Gowe To DEAL wiTH,
5}/ = gZ (%Omonhovj /”[.‘IOT"”P{C
@ Y 5 ACPROPIERTY oF THE MATERIBL A well AL
g Mool OF ELASTCTY £ ()

USive  HoRE'S  LAW: 5‘%’
e L VUx
gy‘gz' £

(v g froey > 0 <V <O
THAT » |



£18) |
MULTIAXIBL.  LoBOW G-/ GEMIRBLZEY HeokE'S LA

WE nEFEMED AKBL (okdife To B LoBD  AcTive I X
¥ AxlS 7, (Blive- VoAMBL STRESE v X D//ze:cr/w/ v

vV Tl JECTIon, WE ARE CﬂlX/O To APILY  AXAL
SESES  JumuTaveasSLy ov X, Yy M 2 AKLE
(BUT AT MERRC STReg £5) MD  RECEWVE  THE

FoLLowitg- & S ITUBRTION
&by © THE REUAMCULBR PARALLE PRy i

y &L AU € g
ot oy Oxedyoe
\/ | J/V I\l BAE. D IMENSIONS
£ ‘//‘“ 0% &y -

0~ ' & Dy v &
P z |
~ N ~ ALSVMPTIONS

? : . . :
' U/y . @7”15 MATER)A  SoTnoric ) Homo -EMOLS

COAMTIMVOYS

T erpecns o e Lowbs JIMESSES,
CARE., LIVEBRLY RELATED To THE (ohd .-
 THAT produe ¢ )T |
L) THE  DEPFoRmATION REIUTIVG From AT

CIVEN Conb Iy Smpll D DOES meT AFFECT
THE ConDITIogs oF APPLICATION oF THE oTHer
LOBDS

CTHE PRUCIPLE 0F JUPER.  poS)Tiok CAY BE

VSED TO Add THE Effeers

THE STNESSES DoAT Excees THE PRroPOWTIO AR

L\MiT (@73)




2.)9)

THew, IV efen 70 chicolnrE tE STkl NV THE
DIFFERENT  bIRETTION S

St TR AL A .
| (_C =+ EX - }_Q:Y E&
x & i E
C,C :"'2—0—;‘ +_g:! — V(T;
& *lgx - Y%y G
£ E

EXCROSE  Ppsjowy RATIO

C CALCULATE ¢

‘l. (O\) THE La//w F  rewmoingp
F | Fore A I:FL crwr  OF
POMTC.C,

- () THE JECTION Arbh )

v seey 5720 DECNEWE RATIO oF THE
7 e | YV =0.29 STEEL BAR

" SOLUTION

SIMILAPRITY oF TRIBA(-LES,:

S,Wl,w\ :.AJ;(':'O,’E“ iw : 'I. S/M/M »
Pl
AE L BAE

Py~ /0100 NA% //UXIO/W,M} 2001y

Fa = 30000/ GZEDY)
Fﬂ‘:kgg{fov DIAC-BM OF ARC:

TEMIN ! ‘[
Fol (& 7{ - 5
/H‘gmﬂi !l IFB F @é%p O |




[2.29)
)

(L)) JECTION  DECRENMSE rz_%}]’/'()

A/VE g
Ratip = A = Jov z
| /OM\W ) 0RIO
£ £
&) - 2 f2 |
1 V=T, F
]IOW S 1S m 3 )5
44 ] ' - 9. ! ™oz {, ',O = ,500
HE) S S TS0

EycE,:-VE =029 [svo
Jfkt/l_ ] —LBS/M ("‘ ~L’3/L{§)

o(' E Y r - (/3)//0 /0/»:4/14/1:~ qu ’0 A f,

J} 5& 2= oo ==YH35 08
Yoew™ Y46 = 40~ 435107 29.9956S
Zwew - O =G,99565
g AT - Trew: Z/vtwg/\/ 9 o/qgéyl /00 99, 913 V
By TeE way
/mem{: Sw"O'("ZwOCUMM BUUMPU\, «—— ACTUAL
VERR YIELD => Ty * Soo Mf, ~> & 7 Yow /7 = meR YIELD
v Y= 0.29 o
Ey o }/6/"1
| J
nntio = 99. 7} %
ChLcuipTep

Ny M—

Stopte gy 30156MP

EXAMPLE  2.0%, phse T




(2.21)

EXERCISE ~ MULTIFX B WBOWG, GEVERALIZD HWKES (psw

extmeLe 208 s p needy
| - Ty 120 MFy

Tz= JboMFa
E=§7 6F,
V=0,3Y
N CMBACEIW LENCHT OF
) sive Ag |
G) swe B¢
%,)\ YBromne AC

— YTy
& VT =
gy\ fx +% — Y02 WE BRE 40T ASjcED  FoR
Yy o E SN Jmei iy oy pimeECTIoN -

Uy S »(;zo Wb — 034 160 MP«) =} 5100315 ¢
34 M

VO oy ( ' o+ 160 MR <33

<= =% Y — ORY 120 M + 160 I ) =[ 3310
& 2 F T 5iomha ‘ - )_~ o He
- T3op

J

0.0F5 Y pnmn

() 7 & BB = 31T 100 me
- 0407’\‘)3 M

) &, 7 E, B BN e
& Y T
{ c@c"[@@(f") %(BC*O(;> “W

X s s ns

/ [
e N A
l V[AC:OvYL’L M s




(2.22)
- EXTEN Slow/ ;7@ ProBLUEM (21) |
- ]  ReFmE THE 23 ELEMEWVT

A ¢50/WW Whas Lal’ﬂ)ED/ A cneLE or
3 @ SV aman WS DR WWED,

5 |

/ L ~ CALCULATE ) |

5 —— « (@) cmyr bIWETER oF THE
CIRCLE AFTER LoD/ ¢

oty PAALLEL O X AXIS
AN p,‘}ﬂ#}LLEL Jo  Z };XU’

(2) For A THIQWESS OF 2 /v

F=D poms,  CALCULATED THE

cHAVCE //'{//. volUME or< T E

| ELEMEVT
(”D sz: @M‘m{/]* gx) g ng,m /_44' FSY.10°
dZ: 50man (“ 5%) * 50 (H 13}0'10’

(@ T /g_v_@. . O3YI20un. _ 0,34 - 160 M
£ §310°Mh §7:10% Mh,

)= 60,0397 vnmn
é) z 5‘0‘0685‘ M\W

™

o)
&&:ﬂo‘%"\.% !

fomy ™ A (14 5= 2 (1-10993107) 1A s,
Vivew = \/‘fAV

AV =100° 359+ 0,035 351023519938

AV =I5 panid  [varesst )

HOME W |
2.65), 2. M/ i




(2.23)

SHERCIVG STRAW

LET APPLY  SHeANIN(- fmwjg
WiTHowT BPPLY[i/c- AX/ AL

STNESS (AS snEML 0F 4 pry

OR RlvE] > N
THESTRESSES preLicp MoT EXCEED  THE M(){’o/UIW,QL

X LET 90 1T GRADVALT, FIEST N 2
/ T SHERL IV O X¥ DIRESTION
M WE REsEngee, o, -

((/l/t PROVE b . }A/ CLAJJ)

WE WILL a0 TE  pAp ANGULBR
DEFORMATIIN 0F THE
ORI GIMAL cvg's/ »EFIVED
BY = THE cbuer v A
g AVGLE Fophied BY To PHASES =
LET DEF|uE THMM JHEM/{/& STRESS AAD

STRA Iy -
T LEL/ G T

- \4‘_\—\
MODULYS OF Ri¢piTY (5:
Swepr Mo LS
NI PEFIWEy Ar A ANGLE i RANAYS (m“ﬁl%fw/w&gj
TUEN G HAL THESpuE VMTT A %,7 /Mfa ﬂ( psr, /q[ ,L
AS well AS E &« )J G s APROPERTY ofF TmE \r,fz:c//;<

M A’TE QJ/‘} LL / GJTEEL' ) C’/M/M U ) £7Lc

_Y

)iy

THE SJBME AN ALYSLS For PLMES 27, 2




P

-

THE NMPLE LQ 3}4)
LEAWA  “SoLVED EXAmMPLE 210 o TrE TEXTBOK,

CEYAMPLE — PRoRLEM T2 Q7

— -
'AW R,= 1"
| 5= 1.8 ksi

h=3"  (ofA |
myfh For AX OK_\I/(ZCULATE ]?14/}4)( AlLloWE.

h

STEE |

r\/L\DEK
CyLndel
BowbED

ASUMPTIoys Fore Fuis PrROBLEM

1) The. MobULYS OF ELBSTICITY Awp SHERR.
Mobulyf oF STEEL  ARE #VCH 14U Gy /3/0&1,%
TARN  THESE IR o

?—) WE weglBCT "EDGE /O/LOBZE/MJ W e fﬂmm

PMK’LEM THE SJUREAES OF THE /&wmua W ConThCT

Wi TH /WL HRgE 40 SHERWY: REACTION At
WE LtV}VtM;D S0 THE WILL Ao T /LL/%/ 1o JWL/H’(//

JTREES o )
B)AM U amALL EAOVEHT, o f%amﬂcvﬂlmymd/f:.

HE NABBE MBY

\
N

THE [HERQMG JFRESs AT Awy waDlg OF T
BY (ALCUWATED AS FoLLond , ,

nug et P L {
THE SHEBRW G- STAB IV Gaypry Due 70 Epy”
y® /kn% (2 )
yLies 6,

THE bEFLECTIoA 0oF THI Z:LC/Mtﬂ/T
DuE TO Inz -

CMX‘[%{J/Z%)‘ *)‘?ﬁ ‘cdn.



~

12
—_— =2
ZTTLPG’%/Q‘/

WE ¢oT THE REATION QETWEEl THIEE Lo#AD AUVD THE
DYPLBCEMEN T S

ZTT%& _ 273" /c?COmO 305979 4
503) o 08
LEy JEE How ACEVRRTE (f ol ALLUMPTION OF ¢~ &WOQ LY
YN o
mt G e )M/”: Ay rHEY zﬁ/"mx
_r o |
Var® s 2, e MEA/ 7 niny pon Famss
P = Ry e Jsade
_o3ysind
\,'.Z/L'I;/ﬂ" - zTr 3<?|,' g\. - l’lléfq,gy (?SI
PM’H/\

D Y83
- =7 Y818 0272 ad
f

apovt 2.5%
IM(XAQ: 02789 MAX ok

TUE AVE RBGE gt
1§ IMALLER



LN NSNS SR ¢ <

First and Last name Panther |. D. Version4
AnDIOMNY é\()esm\)«f%oumn RV b0
Loke [seeved W0 6S 2 L 100
HecTog Rooc v [0q-6>-% NA
T eox s 6 A o r AT 1395838 33
MATALEE MARSHAIL [Bo60E 31
VERZD . Waue R 25 8420 13
Mithee/ Fatteson Z(3-%9%-224% |00
CR AT I AESN 7K &=F J2L L0323y TR
Poby  Galeons ' I1IN2635 A
KERMN VSISO 1589320 26
Cohdn A\Mideow e \22.2\v 4\ 33
Shelron 101 2.0%2 3
. P 134-65-4¢ g
E@IC INCLAN 1286002 68
ANDLES, 2P AEA [ZATA0D ™M
Trevis Mpode 129002} (7
Caoins AR 123\ 13
Doiwas n Nawpte 13991 31 YA
fvslavo 12068 21\ 11

SENesto  Guljeire?

12D 16677 710

NS SRS S SSAS K (S ERCSS S 4S

< Ne

P@?mN??>§7@>W>@¢®L®W>P@ m>myn?m?mmm@wn>mw>b>§?

yup (- (AZZE 05 771 10932017 4o
croteetre VetV ez (229062 59
DAmién  Llloyb 101 % Y _ H¥
o baxT 3ovdon 20575 10
Codriiok Bizate B CACNS 66
fagje UBLA W4 1O /364 320 (S
dbe) Gactia 272952 51
A ane— Roniit e 122865 8
Voo | lnrste (202007 3 NP
Twn Satlizrp 1272755 g3
(LSt o Frramii /D 13T /20 84
MAReA o /BEM/% 12330/3% (3
Lo SeopulV ¢ 124224 A1
LA fq‘mv\ @tﬁ’a&»\mx}ﬁ r%ci@‘l’éo |
MICHAE ( IWoLFF 1103264 10
honralo Ocan® [0 12\ 377
A\treds Suacez 144520 ( H
FLlype. Reqdon [33¢/090
Jdoseplh  Nichols 12733006 - 61
Daviels Muayyza 125%2.30 S0
A\t\m Muc\q'kq\ |:3037’£2\ F0
mMRIT HARRIPA, JE AR & 3
(Franclf Fervandel /026507 74
NP qomeE 40408 20
_SoRlk SEReRO 10%A22 37
MC\II gvnHmn .L(. 153084\ » “ \

AVENACE — 67
5D DEv = 2) 2



Florida International University

Department of Mechanical and Materials Engineering

Mechanics and Materials Science ,
-EMA 3702 Quiz 1 - version A Sept. 23, 2004

Follow the instructions before you begin the quiz:

1. This test is 40 minutes long.

2. You should not give nor take any unpermitted aid during the quiz.
Violation of this statement will lead to automatic failure of the quiz.

3. Itis not permitted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, pencils, books, notebooks, calculators,
etc.

4. Write your first and last name, your Pant. L D. and the quiz version on the
papers you will use for the quiz solution.

5. Explain your steps, use the adequate diagrams.
Good Luck!

A pin-connected truss is loaded and supported as shown in the figure.

a) ‘Determine the load applied on member DE and on member FG (20%)

b) Member DE is a rod (circular section area), made of steel, ultimate normal
stress of 800MPa. The required Factor of Safety is 4. Calculate the rod
diameter (20%)

¢). Member DE is connected at point D with a pin under double shearing. The
ultimate shearing stress of the pin is 460MPa. The diameter of the pin is
27.2mm. Calculate the Factor of Safety for the design of the pin at D. %
(20%) (

d) Calculate the Bearing Stress on member DE at joint D. (20%)

-¢) Member DE is cut and bonded again using a strong loctite adhesive (see
figure). Calculate the normal and shearing stress on the adhesive. (20%)

D flb) E
-?
100KN $27.2mm :
©
g“ ' ; . cut\ ,
T |
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 Quiz 1 - version B Sept. 23, 2004

Follow the instructions before you begin the quiz:
1. This test is 40 minutes long,

2. You should not give nor take any unperm1tted aid during the quiz.
Violation of this statement will lead to automatic failure of the quiz. lj
3. Itis not permitted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, pencils, books, notebooks, calculators,
etc.
4. Write your first and last name, your-Pant. I. D. and the quiz version on the
papers you will use for the quiz solution.
5. Explain your steps, use the adequate diagrams.
Good Luck!

A pin-connected truss is loaded and supported as shown in the figure.
a) Determine the load applied on member DE and on member FG (20%)
b) Member DE is a rod (circular section area), made of steel, ultimate normal
stress of 800MPa. The required Factor of Safety is 4. Calculate the rod ‘_J
‘diameter (20%)

¢) Member DE is connected at pomt D with a pin under double shearmg The
*ultimate shearing stress of the pin is 460MPa. The diameter of the pin is
27.2mm. Calculate the Factor of Safety for the design of the pin at D.
20%)
d) Calculate the Bearing Stress on member DE at joint D. (20%)
¢) Member DE is cut and bonded again using a strong loctite adhesive (see
figure). Calculate the normal and shearing stress on the adhesive. (20%)
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100kN $27.2mm '
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Florida Intematidnal University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 Quiz 1 - version A Sept. 23, 2004

Follow the instructions before you begin the quiz:

1.
2.

3.

4.

5.

Good Luck!

A pin-connected truss is loaded and supported as shown in the figure.

a)
b)

9

d)
e)

This test is 40 minutes long.

You should not give nor take any unpermitted aid during the quiz.
Violation of this statement will lead to automatic failure of the quiz.

It is not permitted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, penclls books, notebooks, calculators,
etc.

Write your first and last name, your Pant. I. D. and the quiz version on the
papers you will use for the quiz solution.

Explain your steps, use the adequate diagrams.

Determine the load applied on member DE and on member FG (20%)
Member DE is a rod (circular section area), made of steel, ultimate normal
stress of 800MPa. The required Factor of Safety is 4. Calculate the rod
diameter (20%)

Member DE is connected at point D with a pin under double shearing. The
ultimate shearing stress of the pin is 460MPa. The diameter of the pin is :
27.2mm. Calculate the Factor of Safety for the design of the pin at D. (
(20%) ’
Calculate the Bearing Stress on member DE at joint D. (20%)

Member DE is cut and bonded again using a strong loctite adhesive (see

figure). Calculate the normal and shearing stress on the adhesive. (20%)
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E ! cut .
gr [1 > Pl
S, [T A e R
: 40\, |



Florida International University

Department of Mechanical and Materials Engineering

Mechanics and Materials Science ,
EMA 3702 Quiz 1 - version B , Sept. 23, 2004

Follow the instructions before you begin the qu1z
1. This test is 40 minutes long.
2. You should not give nor take any unpermitted aid during the quiz.
Violation of this statement will lead to automatic failure of the quiz.
3. Ttis not permitted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, pencils, books, notebooks, calculators,
etc.
4. Write your first and last name, your-Pant. I. D. and the quiz version on the
papers you will use for the quiz solution.
5. Explain your steps, use the adequate diagrams.
Good Luck!

A pin-connected truss is loaded and supported as shown in the figure.
a) Determine the load applied on member DE and on member FG (20%) _
b) Member DE is a rod (circular section area), made of steel, ultimate norm.a-lj

stress of 800MPa. The required Factor of Safety is 4. Calculate the rod
diameter (20%)

¢) Member DE is connected at pomt D with a pin under double shearlng The
ultimate shearing stress of the pinis 460MPa. The diameter of the pin is
27.2mm. Calculate the Factor of Safety for the design of the pin at D.
(20%)

d) Calculate the Bearing Stress on member DE at joint D. (20%)

€) Member DE is cut and bonded again using a strong loctite adhesive (see
figure). Calculate the normal and shearing stress on the adhesive. (20%)
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Florida International University

Department of Mechanical and Materials Engineéring.

/ Mechanics and Materials Science

EMA 3702 Quiz # 2 - yersion A Oct. 19, 2004
Follow the instructions before you begin the quiz: »

This test is 40 minutes long. It is not permitted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, pencils, books, notebooks, calculators, etc. '

Write your first and last name, your Panther I. D. and the quiz version on the papers you will use for the
quiz solution. Explain your steps, use the adequate diagrams.

Good Luck!

A steel tube and a centered aluminum rod are attached at A with a connecting rigid plate.
The steel tube is attached to a rigid support at B (wall) and the aluminum rod is attached
to a rigid support at C (wall). The steel tube and the aluminum rod are unstressed until a
compression load of 15 kips is applied on the rigid plate and enly the aluminum rod
temperature is raised by 40°F.
Determine: _
~(a) The load on the aluminum rod and the load on the steel tube (40%)

(b) The deflection of the rigid connecting plate (at A) (25%)

(¢) The change in external diameter of the steel tube (magnitude and sign) (25%)

(d) Choose the correct answer (10%) -> Hooke’s law is applicable for:

(I) Strain due to loadings; (1) Strain due to thermal expansion;

' IT) The two above; (IV) Not relevant for strains '
. Steel tube Aluminum rod
Young’s Modulus Es=29-10° PSI | Ea=10.6-10°PSI
Shear Modulus Gs=11.2-10°PSI Ga=4-10°PSI
Coefficient of thermal expansion . ' aa=13-10° 1/°F
Temperature raise ATa=40°F
'Dimensions: ¢D=1.6 in ¢d1=1.0in.
L=10in. | d=1.5in. .
connecting -
plate \
‘ A
yAavi Z V4
ST} Rigi
Steel tube\} | N connecting
N | N L plate
N , N
N N
N LR
N ! ™ B Steel tube
ot %“'// - 7 } - N @"/ 2L (transparent)
A :v
| @B
Aluminum ____ ST A
rod id1 Aluminuin rod
(heated by 40°F) C '

S ol




EMA 3’702_

QuIT B2 - Sowmiiw Oct, 19, 2¢0Y

 VERSy A
@) UMAXAL Lokd + 2 IlEBchoMS —> IWDETERMIMATE PROBLEM

Eailgm: Ef=Q = F, G+ F= 0
fFS !F /ngp oF THE RIGID PLATE
'y Fatfs =~ F )

+ 0§
'f" 'LFA
Ay ifs
CONSTRBIN 374 z ‘YAF +J;T
43
‘r;tm T ’J.; {A = F;;'LA
fla FL " " AnEs
o(ﬂAT Ly /JAEH: 2 x5t (2 OGtT-"O(AATLA
g 50 AsEg Lof = FLs
WA‘AT'L/; 3 /"’l Yo°F . 2-10"= ¢.0104" > e As E

A n(lé ls 3(-,'9,2 ' ' ML ES—[—OL———"
:0.1931mt 0.0104"+ oSy w06 0BT THO¢

(-932‘7 :zr+0§8'1(7F) +f5 = =[S0y, é,'_&t"_—/ F, —05816f5 = 4329125

= =673 13 £
FA ~-F- F—-)Ww—r67/3 /3 '
F < g 256,874 |
b) & < - Fbs. Z0BB10 . ~q5035.0 (dowm)
mﬂ $ g Es 0243472900
: _ Z: Z‘}~/06 ey
(<) AD’“)) Ex | {){; * o =1 = MZ-/O‘ 1=029%6
: 9 . =950 07 /. '
< 25, . z -
A= -02‘1‘16(‘7?“?8'0)/6 &5 ° 1 o T asors T (295
{  AD=+44R16107"h (exemvps)

P

(d) (1) oo ks law is afp/n'a[:/e Ry stram dve to /oadrhjg



Florida International University

Department of Mechanical and Materials Engineering

Mechanics and Materials Science
EMA 3702 Quiz # 2 - version B Oct. 19, 2004

Follow the instructions before you begin the quiz:
This test is 40 minutes long. It is not permitted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, pencils, books, notebooks, calculators, etc.

. Write your first and last name, your Panther I. D. and the quiz version on the papers you will use for the

quiz solution. Explain your steps use the adequate diagrams.
Good Luck!

A steel tube and a centered aluminum rod are attached at A with a connecting rigid plate.
The steel tube is attached to a rigid support at B (wall) and the aluminum rod is attached
to a rigid support at C (wall). The steel tube and the aluminum rod are unstressed until a
tension load of 18 kips is applied on the rigid plate and only the aluminum rod is cooled
by a temperature drop of - 40°F.
Determine:

(a) The load on the aluminum rod and the load on the steel tube (40%)

(b) The change in external diameter of the steel tube (magnitude and sign) (25%)

(©) The deflection of the rigid connecting plate (at A) (25%)

(@ Choose the correct answer (10%) -> Hooke’s law is applicable for:

(I) Strain due to loadings;  (II) Strain due to thermal expansion;

(III) The two above; (IV) Not relevant for strains
' ‘ __ Steel tube " Aluminum rod
Young’s Modulus Es=29-10° PSI Ea=10.6-10°PSI
Shear Modulus Gs=11.2-10°PSI Ga=4-10°PSI
Coefficient of thermal expansion 0a=13-10° 1/°F
Temperature drop ATa= - 40°F
Dimensions: $D=1.6 in 1 ¢d1=1.0in.

L=101n. | $d=1.5 in. :

P - \
@d1 G Aluminum ,
< rod . .
D 1" (cooled by —40°F)
2L ,w/ Z Z i / y/ 9“
B \\\ ' i Aluniinum rod
'\REER:
L N i N
N N -
' B
\\\ I \\ Steel tube Steel tube
SN S N (transparent) \g_,mw‘/
A AN i
Rigid ‘
18 kips c?nt:ecting Rigid
pla

connecting
plate
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QUIZ # 2 Oct. 19, 20004
NAME P. 1. D. |Version
Adriana Bonilla 1321865 ©® | 68  |* : THE
Alaa Maaliki 1503723 K 1& 4 WA&% |
Alfredo Suarez 1495210 B sy .
Amrit Harripaul 1644446| B. | 59 - W——————R
Andres Zamorra 1397908 B 50 » U '2
Anthony Jackson-Pownal [1277169] ¢ | 55 <Y
Arias Carlos 1371993 D o  |x -
Cindy Gomez 1390408 A 97
Damian Harper 1399737 A 2
Damien Hoyd Ltoyd  [1013644| A, yc
Daniel Mugruza 1258280 % | 5]
Eric Inclan 1356002| A 25
Emesto Gutierrez 1281667
Felipe Rendon 1334090 A~ 18
Francis Fernandez 1026909 A 38
Georgette Martinez 1339663 R <R
Gonzalo Ocano 1021312 & | 30 ¥
Grant Mesner 1366034| +63 e
Gustavo Barbera 1398821 A +0
Gustavo Jaramillo 1397120| A SO
Hector Roos 1096368| A 25 Y2
Jorge Tercero 1014132| & 83
Joseph Nichols 1373806| A S5 *
Juan Saluzzo 1372735| (% 12
Kern Wilson 1589330| A =S
Luis A Sepulueda 1349774| (3 +10
Luke Seever 1108526) A | |OU
Marcelo Beyra 1370183| |3 [ ¥
Maribel Garcia 1322452 ¥ 5
Mario Valdivieso 1369320 A 2 ¥
Max Brand 1396896| A-4 ¥ 8K
Michael Patterson 1094554 @ & | g5
Michael Wolff 1103264| /\ 10
Natalie Marshal 1306053 ¢ D
|Ottley Brathwaite 1630841| B & ¥
Patrick Belizane 1629148] [ | +[O
Paul Girata 1282007 A )
Robert Jordan 1305753 ] 52
Ruben Galeano 1352635| R H
Saleh Almutawa 1323191 '
Shaka Harper | 1012782 A | 40
Trevis Moorley 1399021| /] 1S %
Trevor G. #'Harris}$7t; [1395585| A 22
Verdi M. Mayer 1358420 A 2.0
William Betancourt 1398230 % 2 ¥
Yuri Lazzeretti 1093801| “3
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