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ng G S'l -_f<’ 1l:":C> Q} f/ '.ﬂjp/\' GE \ l > Q
2G.- Lo T A
. = 35-61° N Vi
| SN—B (18,
Vo
43 i X I,
@ 28T . % 6y = 6073
T
/ \~/?,22%‘}\\} 4664 A
\\\ // 26.22° / T, \
PlaneC v/ .l W{ < \ > 6
Sin 26,22 = - \ e / l
cos 2622 = &~ \ Y /D
R : \\'_/‘»é 5
T R S
C: a4 - +3 MPa tx.s,
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by 24, =18.38 =p .= 939 cwW

\m = /r\i\‘ 6

o T W

‘;g;ﬂsa°

N

T
%

A 139.6

A Kule

——

#matg? k) AL anﬂ\eg
at a_n\j Doink LS GQV,uGL( to

I
—the I?Yl'%imlf 6 we \10\\‘)@,~

—PGY P,Xc«mplé_
€, -6 = 1346 ~31-6 =68 MPa
& ~-€ = 12843 - 43 = 68 MP,
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Subject: Sec 3__.‘5- / /

¥ Hook’s Law Lor plane, Stress - (2D—€|emeﬂ’f%)

(Hook's Low or 1-D elements :.)

e

&= £ E
T=0G
L]
<— —
> 6%'=O " 6)(
PE— R *
|
- . £ =—— (6, - 06y)
) { 3¢ ol b
St ] E= T e — i)
Relations J T =
L X = ),-. ( FC \
r X'y 2 N X_kj/
G — A/L._ ‘:\ :; D = e E'M-e
£+ U) g_{mm
Makbyix Form - g J.\
Ex) [ & = O] [ Ex 7
2;3 = T-El:)_ ——{L* 0 Sy
— X}"ﬁ"‘ O O —hfl.;T — txﬂ.:
o Vi - 3\ -
6;<: }[_—'L)l ké:.x-“l)é:\,’
= N
' S
T =G ¥%..,
Xt3 7vJ
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%ré D i atotion y

R U L L S G S V= A | T\ A \ TR (R

v, ey
\J = Volume
L OY@imoJ Jo lume .
_ 1) . N
T ot | Gy 706y ),
2 =
ak ( l-—r‘AU) ( s_y 1 6‘\,\)
N\ | V4
Example : { , | | |
- e L Ll
_ - s
g J,f 20lmm | <2
— N -~
- 20 dpmm |
DU PR T W

A Find &£, . . . =k

(B) Fi?’lCJ Change. J’m —H/)ecfmess-

(¢) Find —HaefJ Noymal and Shear  Stress .

6:0 5 ’Cw '{‘0 Joe CaICtJCL—L?(J,
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MSsubject: _ Chapter & - 3/ |2 /2018

% ADD licedions of p]ane SJn'ass (PY@SSura \/esse/fs >
LN | \
Reams  with o combined loarfm&-)

7 > inter_vadiu

/ o \ ' —E—,> [0 doxr thin
\V / *© Vessels .
K.z /L> Spherical Vessel

| ¥ < 7~
I\ﬁ Hrickes f
R AT 730 mk P Y
i.-'-m P .L E //\ Vr/ D;\ m}%} t—_——(‘F—; t: 6‘
o S
o V//s \ \._\—>
" ‘ &(zwyrt) = Pay)
L”!E ; ];projed' Area -
ll'E S S
B; L
‘ T Mohr’s cireles-
VAR
#__ [ © 2,6 ]
e N 74
- \/ c th
i =0

3 v
’y VX&S\
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(A) Outer QW—Facei-

7\6
Z<«d =2 =D Mohrs Circle:
Pr
i S = —F
A [ S -t
G~

(B) nner Surdace

ZEF AR T AR

P
\
E—< ‘ \ > 67 =b MD%Y S CiYC'é,
/I\D , /"rix‘(‘ ! 2 ';}/ -
1 :é—\gé +P):%’Q_-+,7ﬁ,
Examp)@:. Proh.2.2.5
PR O internal pressure = 53¢ kPa
a4 oY 4 bolks.
g E\ = 350 min
\@\ /5 £ = 32 mm
o) & (Zry¥) =14 F
( L Przy =I4F —> F = 22286 kN

e
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> {1

B

il
W -

S (b) 6E4(eada bolt) = S4S MPo
Find d=7?

ﬁ —

5 BUE XID° I= F_

; 3 %E d*

A

. o{: O'O4q m

; ©) 6= 3x0° = P(Tr)

. = r2=166 m

T

U]

¥

x

3

3

g

%

=

4

1

1

1

5

2

2

.

s
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Subject: 5/ |2 /208

Culindrical \_/e;sell'gi
VAR VA
@ — G eI 6—|)—>x
VA Y

Ve

T 73
L 6 7. & R N5
cut @
=
— |0 — (‘)2_
- ‘ N
| Pr_d—

&, (2mrt) = P (Wr?)
) g\'mE\aY to
69 = 1L .- sPher:‘chl Vesse [

: o€
(s called " <
longi%udehaf oR axia] Stress.

s ppoappEEa gy ey gy

_cat (I}

/m S, (2lt)= P(Lr)
A XN Py
GZATI/A & = -

N AN B | ©

\{(\J Holp'P—S%ess4—l
circumferentiol Shress.
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m.-

N
% Ouler— Surlace - -
¥ s - ‘ S
N hiB
1
S W pd RN (g
E $"\
. O
: lYl-—plnne_ a1
i Y Y= £
Mohr’s circle:. R

l 7 = 6 — & 7 5 ,_q_'_. B ff 7 :-——6— = PV
i “max = max & = mex 2 gt
|
| . Inne}’ s Quﬁfaca b e P

NG i ;

ID-——'% ( P 6_< : '/’6:_

g ! [0, | : i) = | TJ

il \ D

VGI 6; 1

NMohy’s circle:

e T P
_( max A maX =] ma 2
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Subject | . /. | / | 1
FXC«MDI&- X . /-é)U.U_@’_G’L———— ‘. —"
o = 55" AN -
Steel J U A =
E =200 GPa . e

: D s 03 -t,: 20 ymm : C] }
() Find +he cirrumferenh‘a{ and logitudend z
Stresses - &
(b) Find +he max Sheay Svess - s
(C) Fﬂd & CH’)O{ g:u ’d) &
(d) Find T, and G (alonq_—Hna we =
(e) Find +he Change of 1y Ahickness .

i = W .. CAV &)
wfzﬂ — P - 32 Mpe :
T O g
6\7_: E-L = 36 N]PC(— (i
- g
(B) Ty =51 (007 E
&—+P ,
’Zmax - }['7 (f‘?"m’-"’)
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(Ob Mohis civele .

T 12 | ' \Wefd

i 26 i w Y
‘ , 55 a3
R=18 4 Xss*
Srvg =21 A

6oy = 54— 18cos?0 = 44 EMpa

T, = 18 8inZ0 = 164 MPa

N % N B N 8 W@ @& @ & R W A T T

/\
/ \\/\\2(25
& _,/.S::?Ob
NI 22
- _”w_,___\,\f"’ / :
T
Gy,
("‘t =
(e E, = S5 = “Uigrq)

E

Q{. = (El)(‘o'oz)
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SubiCCt: SQC 5*'2 g Sec g.g / / ﬁ
hind PRV 6 % o T T , B
loading=  IWNT 77 4 1T 11T [\ =
\ ‘/ J/ L J/ L a 7T E-!
i ~ -
M T e
N MY g
‘ N [ ¥ > 6 —-__E——-, O = =
6;€_— 6-:{ 6:, & /\|\;\l . i 6;, = —'Q—I‘-_ @ A chl T e
oy T .- ;
— (WA —1“‘—}/' =
W L» Z::: ,\r/,k'y == /Z e~
0 I D "L‘P
Qec B |2
L axijal Force + Bend!‘ﬂg Noment  Only .
g I P . /] e [V]:: Fa
ot 7
T ——0)

1
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D ubject: / /
1 : T

EXOMPIQ » Prob. 5.12.8
&b >

B e o vy
e rntar P e e R r_';z:/,r,.ﬂ, :

1
.
3
]

e =2

\i
»

f“‘:‘;‘?’// LT

A

Y \;5@3

S AR

I b::. 2L|-O mi) P — “”“JC
; P= 4.SkN e??-b—“*
? (@) Find _+he minimum d:amder i @ W 110 VP -

x\g T

1
'
L

(b) ReDecuL Dart (o) conSldermq the we/iqh{- of he pipe
2 9 +7 kN/m3.

L= R0l
L)F']‘d‘(\ﬂ’ ToTE E :j. k
M= FXx E = |40 -2 o0
P -P 0]
i m= (=P(4b) — (=P)(-2b) Kk
=—6P b
= s B (\4'5,\/!03_)(‘0»24’) 3
=-6480 N-m K
»16,..= T - T )
\/V\/?A’\// /\uﬂm/..d_\
& = llox|® = - 2222 2P 27
= L1k
_ ‘ g =
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(b)

AN

L

L L T 1T TF

D

—

O N O

The Same cuf.

M - 6430+ 3b w;'f’eb(&’z"‘gbbj_f

AT

5
)

lAlg = 2( b)

n.»mnmm.ummmmagmgmamﬁa&
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. I V2. 26
Subject: .10 . ! — Ig.
il 1 L] 1 I% T T
| Example: P, 28 kPa’, s
' O O 7 o 7 7 A A )
E t
: I r 400mm
| ,.
. et ol ie iy
r _ 600 ﬂ
) | —— o Z
(OUN | | E st
0 = 2
3 7 il , 0 X300 MM
Omgmﬂ#\ ; : | J —,LT—%: 30
| N W)\ PR J/\

%F‘mo, -Hac, Drmcmai S-HeSSeS ancJ makX Shear

(Q+Y€SS a{: A ) B GVYO/ C.

iLLLL[J |
F = ooxio’x 0 @xlb

= |2 Bao N/

lokN 3

o N
777 rsf VAN

o
Step (1) - Find —qu Momenl'
/\/]r~ — r b4 F —+- rg X F—

X k L I k 7\
: f 065 O Li| +] 0 a- cg9q
_ | 0o o -128 o 0 o J
= —(-l2.8 Xlo3(o:6s)/) J = <_(o.q)( 10;(}032) g

172320 ] (N -m)
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ISU.biect: 25 / /

—_— | 'I %—lj 'MT'-‘- 11320 If\jYY[I o -"---I"> Blendlfng MOT;‘JGI?‘["'
Iy F = 12800 N --- --> Normal Force-
=
—p—p—X

E = |0000 N —-> Shear Force .

A

84€P(2)'~' Find the S#assing ot A, Band C.

. 6= 479, & - (13320 (0.1 4-701/VH%1%
B |s=0tmmn 5. GTF X0
# /\ . ailk 3 & = 12800 =i . FE MPG-
005
e=274-MPa :
& = 0256 MPx No Shear Streess .
— A —PpZ
o i 1:3\
(To000) (Z73+5%t6"2——— Y
— \?:“ (5ttt} e+ e
—C
> < 01256 [V|Pa
L-

A Y Uy

LT=-5003-02)=543xi5 m

A = (03—-02)—-005m

Q = COIS)(U3){0:OTJS)-*(0|)(O 2) (005)
= 2.335x1072 m3
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subject: / /
Slep(3) .- Use Mohr’s circle A
6\\]3 = Q'SMPQ
—s ,-é — SMp— =P8
B
\O'LH'IMPO- Pan A= 0'13 Mln
r | \ ' :l> i g =
\]} C H e R =J(013"+ (094)°
X = 0 'YSE
e I
For A 3R - W 2
6l =5 MPp . \ —6
& =D \ 2.5 Ik !
7 =25 MPa N /
max ) RN
53,
F_C")Y- C - //_\
&= 0528 MPa i %
€, = 0:528 MPa [ o588 3
7~ = o 458 Mfa —0'323\ 013 / '
max
L/
o
MU
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Subject: I__Qhapl-er 9
— Beam Delblection:-
X=0 1 sl

\x\‘ \

P
b
|
.

DCX)—-+ aellection
As a —Punc%‘or\ oﬁ " x

\\
L (x) —» Slope

3

Ch 44 " Moment Oliaﬁmm\

1 ]

M>o \ /

Y P PP TPFAFFAFFPETT IR

L
P T
M <o // A
Recall :- K_= Carvature
- j M
ol -l =5 ch &5
K==
| 2y
T B Chx9
K=—5 ox*
6% 9 , M - ad” D
EL dx?
G * " 5 ® 7 8 9 w  w ® W % TR TS
g e
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Sub)ect / /

1)(}() - de@lechori
\ (x) = Slope

dd o f d

~_ © ET DG — Mowenk.
E =
e ET ) (x) =D Shear Force.
\g
~g
3 EXGMDIE‘-' F}Wd M as MCX)
l;a — 20 kN /m
" vl oLl Ll
.!a (74 w7
R Sof). )
== 120 kN /m
e L \/ L L - ==l D(O)CO
-3 T x—3 DL =
1§ '20;(!\' QOkN
cul Sk N
- S L \"\
N | \J
e il
= SOL!\N
— M + (20000)(x) (F-) —(30000) (x) =0
> M = 30000x — 16000 X2
- =T D
| = 28 = 3
_ — 000 X 10 000 X
pi E1 dU _  lsoox™— Jeex*y ¢
== dx _ <
> T 4D = X B iaNe
;{,@o - 2 4 4 ? . i R ’ o n 12 13 14 15 16 17 18
. Aur,
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Subject; \chaowq [2 kN2 / 2018
\ I l l ‘ | , : .
\*Bflumdam Ccmrf hons
—~Tsller
— /
¢ 4 S
\ LO’—/———\):: <

v
-

O
@)

ll I

— *Com-HﬂuH‘g Conc”kons &

—_——

— -,_»)Q«.- (X=b) St

D(b) = ) (b)  and V() =) (k)

Example :-
_.iv-—-

, O
Wi i £7
il

[P ——
’L r_v‘" 7N O e, e R

- {

~

F1 = 12345'62 o N-w

@ Find 4he c!eFYecf—l“oﬂ a,nd —H/),e__ S]op 0\«4‘ X = =2m.

(b) Find  the wax deblechion  and  max Slope of

the  Beam.

S*-ep(').:- Find the Keackons .

— , L LL

99 FF P FFFFFFFEFPREFIITIATTRTITIY LY

- Ay= 500N By= 500N
i 2 a4 5§ 6 7 I TEE THE T TR ey
Birr
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hi‘é‘.ubiect: / /

” h)]

S@:- Find  dhe momenk as a Lunchion of X_

200 N/m 2
LR M.+ 200 () (=X) 500X =0
HINY M= 5oox — 100x?>
Lx—s K valid for o0 g¢x £S
SOON )

Slep (3) = App\j @ with +he BC’s =

EE EESs R aEEEEa DI aa & & 4 4 £ &4

D (o) =0
12({5)=6
ETL CiiQ: 500 X — 100 X"
=
1 dD . 250x-— 192 x* 4+ C,
/X e
ET izl = =Bl —%{")(q-FC;X"‘Cz
)= = (€, =0]
D(S):O pASYLY) 3 7 ] g
5 = 205" = (B 2 5
C,= —loyl-67
) a W anlPoy 2 25" 11
Dx) = —— 20X — =X = [0UT-6T X
239567 = e
l i 2 —1
i 2 100 =
= 250 X — == X — oyl 6
& () =—5355e3 didin
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— gl Yo
—

\Q(Z)-———o 0025 m Na
QW2 = ) (2)—-24QS><IO ad -

-—~H‘-

(b) Max momenk = Max U

TIT V]

ol i X =208 m

=2 -

Dmax(?'s) = =g LD "W el
Max Slope. =t Min. Moment -
5. alt X=o0 b

oR ¥X=5 (But dhe Sign will be L—?)k

: !
) (0) = =8 437 X0 " rad 0
max k
R

-4

R

B

4

BN

=

B

s

P

o

- m
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/ /

M%h C'= 300 N /m

/ 4 m -———'“""_F'“’ ‘O‘m:_'

FI = 465432 N-m?

% Find _max_Slope _and _deflection afb —the Free End.
Slep() = Reacthons:

ANSNANSN S

dITLJ 4TI 77

3000 N-m 300 N/m

[ Ll

ki/‘\ 4m 2m-

600N deflechon =

}, s
i Slep(2)+ M(x)=7?2? ’ s \'
= v elX {4 VenaX
g . N
i ( 3 )M =pM, = 600x — 3000
— x>

l'm E00N
:ﬁ For 4 < XxX<K6 300 N/mm
% ot [ e MDY
- i Y
:-n; 600 PAY
| M, + 3000+ 300 (x-4)( *F7) — 600X =0
L w=p M, = 600X — 3000 — 1500 (X—Y4)?
s
i
i
_,ﬂ!
2 .
w r 2 3 4 5 ) 7 8 9 10 1 12 1B " 15 16 17 18

ﬁ?
. L
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Fabjege. —— :
S Slrap (3) — ,_
ETQ, = 300 X*— 3000X -+ Oy ==l s ;
EID \OOX — SO0 X +C|z +C2~"‘f"(2 e
EIQ, = 300X C— 3000x — 50(x %) +C3 A4{3) B

FID 1005~ 1500x*— 2.5 (x=4)F 4—C-3X+C¢-~- (4) =

RC s Cont- Cond- - S
— \)-103 =g =b{E) 1) 0u) = WA (‘-lL~ (3 =
D () =0---(6) )3 (4) = D (4)-=--(8) g

Finding —the Constonts:.
(5) 2(2) = =0
3 ( l) ‘_“f;:> C‘;—_—@
i?)awaczuw i 2
00 (LY 1500 (4)* = 100 (U) -1500C4) + 4Cs+Cq
(1) (3) :(8) —P .
300( 1%~ 3000(4) = 300(4)* —3000(4) +C3

=» (3=0
C4 =0

,.P.
Y% YV Y P FPFFTFFFF}E‘FFFT?'

r*lOOXz—\SOOX'L F 0 \( x £

D60 =

L nox’— 1500 X — 12:6(x-4) * 5 4< x <

)

n
w
F
Lé ]
o
~
[«- B =3
o
—t
=]
=
—k
X
b
@
et
Y
—
[
—
o
= L
-
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