


a= 50MPa ; dy = -10 MPa ; T = roMpa

6 Try

↓ (SOMP , POMPul

YC-10 MPa
,

- TOMPa)

Cary=d= 20min;
·
I

·
R =+2 = 50 MP

Tilmax
Average normalStress => 20 MPh

Principal stress. = VargFR = > 20150

↓



= 70; + -3↓

unx

find Angle tun20p= -

25p = 53 . 1 -> Op = 26.

60

(d) determine the state of stress if rotate the element

O
degree-clockwise

17-

- yl In Mohr circle = 80 degree
· =to

->Endpo .:thi&
XI

vit

# = 180 - 80 - 53 - 1 = 46
. 90

00 = Pc-OL = Rcos$-00

= 50 los 46 . % - 20
= 19

. 16

0x => RsinD = 50 sing6 . % % = 32
.

5

X= (14 . 16 ,
36 .5)

findy' PE =

OCTCE => 20 + 50c0s 46 . 70

y = (54. 16 ,36 .5)



12 I

-iun External force not on the cross section

o
Xv #trual. -> [F =0) W = 5016

[Fy= 0 => Vy
= Old

& Fz=0 = Uz= Olb

External Moment. -> MorF- I
n

- (- 50x2)
- otl005-100k

Extural - Mx = 0 10in ; My#10016-in ; Ma = - 60016 in
Internal =

=uxf "Torsion Cnegative direct

#nex-y. CzXi dyz = O

= ,T
No normal force



·
roperty . I =00

5 = 2 1 = > 0
. 0982 ind Compresse

↑
dyy =

3 (10016-in)(0 .
Sin)

= >1
.
020ksi

0 . 049 ind

tyx =
-600 (0 . 5 in)

= 3 .
059 Ksi

0 . 0982 int

Stress element.
~ = 3

.05t lest

:D 1 . 020 MPa

&

u T

↓ C - 1 . 020
,

3
.
059 (

Y(0 ,
- 3 . 854)

Mohis Circle 1
- 4

·Es operance
Crimi

↑ rifin 78

T

= 120
- 0

= -0 .57t da=== 0 .

R=+ (3
.
05412 => 3

.
096 -> Max Shar Streets



Principal Stress ->
= CaryFR =) 0 . 51 13

.

016

8 =2. 506
, 82 =

- 3
. 606

↓

Max min

Orientation
-

> tanzep=or
28p = 80 . 52

Op=+0 . 25

↓ #3 Op = Op-90

Op =+r
.7/1

for Max inplane - Shear angle. -> We know

% = 9 + 45

=> funce,

-=P
9. = $

,

+ 90 = ) Es = 05 .
270

Stress element -> (Principal)

ny Tyl

Fore
h

3 X

VPN
Y



↓

2 = 350 j Cy : - 200 ;y
: 500MPa

T

↓ (350 , 5007

y (
-

200,
- 500)

y T

9

-LittPz

v Its
,

Vary =Uy0075MP=2T

R=R = > 570 . 636 MPa - Max shar stress.

Principal Stress = Varg #R => 75E570 . 116

&notSTEMPaj@ = -496 MP
↓
max Min

Mintation .

2)
funzp- 20p = 61 .18

Op
= 30 .5-Couter clockwise

0 =
- 59

.
41

P2



for ShearStress
tan2Es :

Let 20 = 20 .8

Esp = 19
.
40 (clockwise

& = soMPa ; Cy = -20 MPa ; Try = 80 MPa

d T

↓ (30 ,
80

14
Y( - 20

, -80)
·

-80

Do
00-

-s
T

=5M
b

Average Normal Stress

R = 1254802 = 83
.

815 MPU
_-trax (Max in plane shear stress

Principal Stress
.=>wytR = > 5183 . 815 =

i
2 = 08 .

015 ; d =
- 78 .875

↓ I
Omax Min



Orientation tanzep=
rPrincipal 28p = 72 . 646

↳Counterclocks
a

T
for shear stress

.

-

>
HenGos :

-
28 = 17 . 35

L77Coulas



#

run-in
I5 -

&

#force0 =) Rylim) - 12KN(m) : 0

Rcy(7m) = 36 KN

Ry = 5 - 123 KN

#1 At the cross section. +f =0 = Poy-12NN + 5
. 193 kN = 0

1
2 u Na

d Ato75 A175 Roy = 6 .857 kN

um

6857
↑[M

= 0 = 6 .
86x2 = M = 13 .

72 kN

+Efy : 0 = V = 6 . 8 % · kN

#[Fx= 0 = N = 0 .

= --
Compressed at o Izes)" =150

=/3.724103((0 .075m)
->A

= 2
.
206 MPa

(4 .5x10-4Mr)

↑= = 1606 .
+10) (16875410-3) @ = (115 (200x75)

(2.5x10 - 5 (0 . 2 m) - 1 . 6875x10-3m3



T = 0
.
1286 MPC

Fromcut.

Ny
3m , coN

· Em
#If= 0 = N = 0

yes Nh = 137

HEFy : 0 = V-50 = 0 V = 50kN

r = +() ↑ [Moz= 0 => M = 150 kN · M

T=
Section Property.= I= -(2)

I = 9 . 545x10-nt

& = (15000 N - M) (0 .1251) Q = YA = (131)(200x12)
19 . 545418-55m &

Q =
3 . 144x10-4 m3

d = 196 . 438MPa -= 0 . 01 M

+ =
150+10373 .

194x10-1
(9 .555410-5)(0 .

01)
= 16 .

47 MPa

↓



+= 16 .7 MP a

reselement↑domin

d T

X (196
.

438
,

16 .977

y (0 ,
- 16

.+7)

1 - 4
Sz
O

-our= 98 . 299

T

Birch
"Ex = 90 . 29

R = 99 .
54 MPa Max Shear stress

Principal Stress. = CagER = > 98 . 219199 . 59
↑

= 197809 MPaj Uz = - 1 . 371 MDa

w
Principal Stress



Y = 500kPai Wy = 0

8 T

X = (500
,
0

Y =10 , 0

1 - 4
Pl

- Counter clockwise 160 %

·oY of
kno

Jaygoto2
=500-0-250

VT
*=> 250 - 25010366

X =125kPa

↑
'

= 250sin60 => 216
. 5003



U = 80kPa ; Oy = 0 ; Thy = 30km
& T

* COO
, 30 Apa)

Y(0 , - 30)

-T s
e Unus== I

= 10

-=
Reco

T
= JOKPa - trax

ncipalStress ->

NgtR= NOF5 U = -10kP

rutation -> tashop-20
2841 = 36 .

87 -> Opp = 18
.
53 (Cooter Clockwise)

Ep =
-71 . 565 (clockwise

↓



tanzosy = t
28 Sp = 53 .73

& Sp + 21 . 56 ; ES
,

= = 63
.439

D ↓ * U = 0 % dy = 0

↑ I=103 N -M) (0 .01m)
(2

. 728 + 10-3mt

- = ILLOR-10 .0374) ↑ = 58 . 22 MPC

J = 2 . 748x10-6 ms * Co , 58 . 221

·

1 - 4 Y (0 ,50 . 22)

dy & x

Vaug = O

R = 58-22 MPa
VI

Principal stress Op= 50
. 22MP ; -58 .220

Principal Stress



25

·

125

Ng
soom ,

a
175 ↓

SOAN

#[f= 0 = N= 0

THEFy = 0 => V-cOkN = 0

JetMOOL e

V = 30kN

↑EM== M =N

↓

C= 16 MPU 30 + 0-3

T = (30x103) (1 .

20x10-9) F110549(1 .
40 625 X 10-5) (0 .

05)

+ = 5 . 35 MPa

5. 35 MP Q = YA = 0 .05 (0 . 05 x0 .05)

MBA firesIf con a
Q2 1 . 25 +70M3

T

incipalStress -> Vary
In * (16

,
5 . 33)

not G
Y (0,

5 . 53) = 8 MDa

8 MPa 9 . 612

L &5: 77
. 612MPg; @= -1 .612 MPa by

Principal stress
R=15 . 352+ R = 1 . 612-> Trax = 8

T



·
-

&

M=
- SOON -M + 360 N-M

My = 60N . M

I =(0 . 025)
-

U=MCOOL I = 3
.
068x10ma

5 = 4.89 MPa

=-
T = - (15 N -M)(0 .025) = T = - 1

.835 MPa

[ =(3 ,068x10-7)

#Point? . Up = 10 ; to =>
- 1033 + 0001500 .02513)

(3 .0004107) (0 .05)

To = - 1 . 29 MPa



Circles· (At point A). ~ 1
.
877 MPA

·Fromit
G T

X (489 , - 1 .833)

Y(0 ,
1 .833)

1 - T

78xD Jarg =Otiy 2 .445 MPa

52 = 2 . 445

VT

R=R+ (1 .

2

Absolute max = On as in
anac

R = 3
. 056 MPa-> Max shew stressE gottheeasic

Principalshear Stress Cars t B

For Point B
.

= 2 . 445 + 3 .
056 = 5507

przman 87
= 2

. 495- 3
. 056 = >

- 0 .611
-

x = con .29)
1 !

Y = 10 ,
1 . 29) u)1

~
↓

sheer max = 1 . 29 MPa



FOP At Cross Sertion-

All external force act

on the cross
section

.

X J
= Torsion

A
.

A AMYy2016

L

F
A

Internal force. ↑EFX = 0 = Vz = 0

Ety =0 = Vy = 0

↓ Fz : 0 = Vz : 2016

External Moment. M= F + =
↑ E

I 18 120 I00 20

= 20 - 2005 +0

Mx=2010- in ; My = -20016 . in (Negative direct) ; Mz = 0 16in



for plane z => day
T

No By = 0 -
↓ 4

Section Property.
5= (1 .

5%- 1
. 3754) ->

⑳it
our

J= 2
. 337 in

&

↑ (1 .58 1 .3755) = 1 . 1687 in &

Q =((52))-
Q = 0 .

51613 in

Tzy5051G
(1 . 1607) 10 .25)

Tzy = 118 . 66 -> if internal = 118 . 66
use

#incipalStress'O
=I

= I 118 . 66

U = 118 . 66 &2= - 188 . 66

I



↓
Prmcupal

d==
↑ ↳= a



v
R

-P

↓ (dy , 8)

y (15 ,
-8)

Apply Mobir Circle 1
- 4

audary

dy D
↑

Z

v T

Max Sheer Stress is the radius.

A:Top+ 82
100 =

[i] + 64

Case

36 = (5)
6= & case

-12 =( - 17
- 12 +1528X
*23

12+15=x + x = 27kSi

Ans=> Range 3ksi]Ux = 27ksi



HS
P-

Nig=y = 17

Otan 60 =

-
Stan60 = >T

553
R=G2 ↓

Hence += 155 MPa
R = 10 MPa

Principal Stress. => Jarg FR => 7110

= up = 17 ; 02 -3

woW min



=10 1768 . 3016/in

=Ina
= 2829 .↑

int
2 .02aks

~"Ok

↓ I

↓ (1 .768
,

2
.
029 Ksi)

x(0) - 2 .829 Ksi)

. Caug"+15 -

= ove· c=y
= 0 .08

Max Shar Stress = R = 10084+12 => 2
.
765KS1 -> Trax

-hincipal Stress. = JarsFR => 0 .80512 .919

& = 3858 lesi ; 1-2 .
00 Ksi

↓ ↓
May min



InternatPresent

o Torcion ingerti
-

&=5 0 .
22)

= 17.350ksi

dy= =
500 (0: 257

=> 5 . 00 KS ;
0- 025

T=I
The

Mostouter (2)(0 :275)
-
c23 . 18 lesi ·

ECO . 275? 0 . 25% )
InsidePipe = Pressure ourni is mi

1500ksi nemud inner dinmeten

23 .
10 Ki

37·Stolciyes- 7 7 . 350 188 :

T
v5-

18

↓ (7. 350
,

- 23
.
18)

Y (5
. 00

,
23 . 18) Ksi

-r Taxe

· == 15



& Marsher Stress). => MT

R = 232097

Buncipul Stress = CayFR= 6 . 175 ki + 23.2047kgi

G: 29 . 387/sig & = - 17 . 0747 Ksi

d T
X (45 MPa

, -70MPa)
y (

-35/78)
S2

daug= > E
-o
!-of

200 : 60 . 225

~protate
50° clockwise in motic sirder

78
C=> to·t

= 5MPM

· ~ 70 her Str > 80 .622MP
V fo

S1 2



3.7 Principal Stress -> VaryFR =) 5 80 . 622

↳
&p = 85. 622 MPa ;z =

- 75
. 622MPa

Y
McX

Principal Stress Min

4) tunzop = E
28P

,
=260 . 255

-> Ep = 30 . 127
0

Opy= Op-90 5) If rotate 25 "Clockwise

↓
Op =

- 59 .
8720

= rotate 500 in Mohrs circle

T = Reinko .275) : 19. 35

dy =

) Ros 60 + 5 = > 04.

33

dy = 3 - 79 . 33



↑ i
,
-)

y - 2
, 4)
1T- Vary==
-

· 25=18

L R=+ 193

↓
MaxShee stress R = &

.
717 lesi

v It

tun 2005
200

,
:58

↑ -P =
29

It rotate 200 clockwise then in mobius circle = 400 cherkwise

↑ = Rsiuces => (9.717) sintro = > 11 .457i
Xy

& = Rcos(180) + 0 . 5 =c 4 .
986 Asi

dy = - 3.986 Ksi



d= 0 ; Vy =0

uT

↓0
,
-550)

y (0 ,
550)

-P In Mohirs Cicle = rotule 50
%

Cath) · Con

8

T

Oy xe
EO- 550MPm
·558 ma = R

q ,
Tuy)

·If I

T = RCOssO

↓
- 550 cos (58) = 1·353 . 53 MPd

-x = dy =) 550 sinc50n = ) 421 . 324

I
-121 .320min ; d =+1 . 324 Mpa

P





d= + &MPa ; dy = + 2 Mpg ; Try =
- 7Mr

↓ T

↓ (4
,
- 7)

Y(2,
+7)
- Max shew stress

.

&
⑧

R· (10 . 071
, 07

i we7

S

V + T
i Jay :Ody 3M

(3,
7.

071)

R= (e)
2

+ (7)2
C = ox- by c = 1MP

R=+ 49
I

R = 50 = 7
.071 MPa

↓
Max shear stress

Principal Stress = CargER => 3MDUITO

2 = 10 .
071 MPa ; d = - 4 . 071 MDa

Orientation
-

- tanzoPy = )

E- ZEP
= 81 .

87

Principal stress



App = - 40 . 935 (clockwise)

& Pc=19 . 065 (counter Clockwise)

Orientation for shor stress . -> fanzes = 17
28 = 8

.
13

O
= +4 . 065 (CN)

Es =

-85 . 935 (clockwise)


