


↑Op : External force on the crossection
.

E my
*E = 0 = V = 0

iron AIF = OF V = 500 N

z > X , 1 [Fy = 0 = >
y

= 300 N

Find External Moment.
-

M= f =)ijk

15000

0 -300-500

M OY- (-75000N-mm) 5 + 1 - +,000 I

fence external Moment on the cross section -> is

M = 0 ; My = 75,000; Mz = =+5,000

for plaet-zatA- > U=) -No normalPartonthn
stress at point A

Section Property.

T=Q toI2014 = 1 .
256 x70-7 Ma

or 40
,
000 MMT



Q = [A = (h) (ECOR)
Q = 5

.

333
. 33MM3

2 = + (75,000 N-MM) (20 Mm

↑000dit Mut

d = 11 .
936 MPa- > MPa (Tension)

Y
T=c00N1 (5333 - 33n3)

(80000 ItM (40 MM)

T = - 0 - 318 MPC

- 0. 318 MPA

strusselement[ - > 11 . 936 MPa Cension)
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+ yz mIf ↑ External Force act on the Cross section,

3↳ my CT) r = 3 ,
8 , 0

-t·si
in di⑳ 8 in

sir
#EF = 0 - Vy = 12516

& Efy = 0 -> Vy = 7516
+NEE = 0 -> Uz = 2001d

creative
direct

External Moment
. My=> 20018) = 1000 ; My = 100(3) =60016- in

Mz = > - 125(8 + 75(3) = - 77516

Ema = Mp= 160016-in ; My = -10016-in ; Mz = -77516 in

# Uyz=

E
& ↓
-

Tzx=



Section Property. I = Easi => 0
. 00gin-

A = (0 .
5) => in 2

J: Erie = 21 => 0
.
098 in a

Q : IYA =

Ers=

&
Ev

=

-E + /KinSo
UzX= 16 . 23 KSI -> Tension

↑x=+-15(0 .
014) (in)

Tex = 2 .
898 Asi

2.848 Kst

Ielement
.

You& <16 : 33 usi



ri = 225Mm ; P = 1 . IMPa ;
t = GMM

·
Y

IFrom
& X

500mm5kN
If = 0 =y = 0

ITE = 0 - Vy = 0 External Moment.

↑ NIFz = 0 -> Vz = 5 kN Meryf

ExternalMoment. My= 3750 aN-MM (5X750)

My
=-2500 AN -M (-5(500))

Mz = O kNM

Anz dyidy = 0

+i
z
↑ww



-SectionProperty .

= > 4:225 ; thickness 6

I=(231? 2259

8xz = (37504103N .Mm)(231MM)

(2315-2259

↓z
= 3

.
88 MPa

= 250000((IS) => 1 : 29 Mpa

- Chit2-225%

Also ifWe look at theCrossection and the pressure is given Hence

there is Cy = P 02=

If we take a cut at the crosssation
~(stressWongthe

#or
=Part
Uz= Mpa = 22 . 5 Mp

Hence for longitudinal axis => 22. 5 + 3 .88
= 26 . 38 MPa

1 26 . 38 MPa
&

↓ yezama ,
of Mon
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PrincipalStress .

= > d *+ T2

-
2 = 25 .088 ; 02 = 26

.

291

2
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Ain plane. =

(e) +Trans

*
Tray = 9 .398

Guy=y 3506



(5) E

i **x + External force on thedred
- cross Sea

sin forsion

-
/1) D

Ago

12/0545y
> 12 Sin &5

N
.
A

N
[F0 => V = 12cos45- 68216

[fy = 0 =

Vy = 17sne5 -> 6516

[Fz =

0 = Vz = 0

Find External Moment. -> M = rxF ->
j

0 8-3

GE JE8

= -18_
#had -> My = 1816 :in : My = -E16 · in ; Mz=-E 1 - in



↑z dyy = Cyz = 0 (Pointol

-> Tensi all

Men
Se

SectionalProperty-

FAl
inSo

E = 0 .

1198 in
a

J = 21 = 0 .
2396 ind

Q = EV3 = > <(5) => 0.
1628 in

Hence
Ex=g1 . 227 in

?

dy=
- 125 . 888 PS ; -> Compressed.

T)

Tzx= 57 . 177 Psi
-

b
or -57
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stress element.>500rp 125 .
088- Ex

-
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FOP of Extend force on the

cross sectio i +If =0 = ) Vy = 0

mi↑ Ex

#E = 0 = V = 10kN

z &
[0 = Vz =0

-X

talMoment Mz => 110x0 · 15) = 1 .5 R It the want
.)N

Interval = = 1 .5 KNm (left)
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↳
%
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Section Property. I = 1575- 159) = 2
.

093 +106 mt

5 21 P . 185x10-6

#- = -15000
. 051M)

404s +0-4mo)
d -z

= - 36 . 55 MPm (Compressed)

Trz= LINCO =23

Principal Stress/Max Shear,

-
28372 Mon

> stress
<

of 36
. 55 MPa

element, ↓ T

↑
X (- 36 .55

,
24. 372)

9
- 9

Y (0,
- 29 . 372)

mY·Do >

= dary=1 . 2

T
Distance ( =c y-36

.501 . 275)
R=27532+ 1243R
↓

R = C 30 . 463 MDa
-> Max shar stress

&
Principal Stress -> VargIR =x - 18 . 275110 . 463-d 12.

188 MPa

G =

- 48 . 718MPa



Roz= 12t

↑

ni
NZ

Sum of Force.

Force external on Crosscution n

T
+↑ [Fz = 0 = V = 12516

romy #[Fy = 0 = Vy =0

Y Efx = 0 =>U

XL

ExtermedMaut -> My M2= 0 ; My = 1250) = 1250 16 : in

#eyz x = My = 0

-z
Ty-z=

E()) 0 . 0755 int

ye=
- /nin/E-30 .2

Ty -z
= 0

> 2
-30 .24/
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Y
External Force on the cross section

.

X·
t Nex ⑫

Internal Force.
S

E = 0 Vz= 25(6 + 150 10260)

P+ [Fy = 0 = > Vy = +3
.

316 150sin607

= 0 = V= 0

External Murat. M = rXF -
#

- Ii I0-43 .325

torsion
- 519

.

6 - 2505 - 433
T

M = 519
. 6 16-in (left) ; My = 25016 in (left) : Mz=3316in cleft)

#mez-y. Cy= Uxz =0
f

e



Section Property. F=E - 0 .75
%

) => 0 .
537 in

-

J = 21 => 1 .

0737 ind

Q= E(1" - 0 .75) = c 0 .
385 in

3

- My = (833 (in) (0 . 75)
=> 60% .72 psi StensionAt point A.

8. 537 in
?
)
!!
/

At point A -> Use 0 . 75

Tzy= (577. 6 16-in)Disin)O in1. 0737 ind

Tzy = 327 psi
·



forunife load

- = 15016/9t+ 129+ x6it

r = 1080016

> I S vW-
> 1500/d

I

15016
-OP of External force on Crossed X & 1

InternalForce.

2501

↳
M

+Ex =or Vy = 15001

Ifx Ey=O Vy = 1800l

KEEz = 0 = ) Vz = 016
Mz D
& ·

- p = 18001

zL
↳ my

-

Y
External Moment. M= 10000(6 f7) = 65800 16 - + + Cup)

↓

Tension Interna = 10000

M
z

= < 10000 (6f7) = 6 9 000
. 16-75 left <Position

Internal - 1080 U

·My = 1500 12 ft)x
=-9000 16 It left Cherative directs

Intense => to the night

#nez (yy=ay = 0

At Point C .I



Section Property I : E= 2 .75% = 18
. 7 in a

A = H (s" 2.754) 5 : 21 = ) 37 . 39 in
&

= #
. 516 in 3

Q = & (33- 2 .753) => 9. 135 in 3

t = 0 . 5 in

Szy =
- 1500 + 1900016-tvin) (2 .75)

(4.
516 in 2) (28 .7)

Say= 15 .55 (3) (Tension)

Tey = (64000 Craftin) (2 .75) - 100N/ (9. 135)

37 . 39 int (18 ·7) (0 .5)

↑
zy

= 52
.
495 Ksi

&
If use internal = negative (opposite site)

#intOr-:
+100

n

18
. 7

df 124 .
Myskit
#

+ =

164000 Kraftn) (3)
=> 62.1 Usi

37 . 39 int



F80 At the Cross section .

Cexternal)
,

·

mY

My
-S

Vz

Mz 10016 YusFz=

-

of.

Ex150145 -
-300 (10) + 150(4) +50607

20+502
- 300

uf D
mX

- 1900

Top
Internal Force- > FIFX = 0 = V= 15016 both opposite from Fyl Ez

t 7 direction.

AEFz = 0
=) Vz = 10 old

+Fy= 0 = < by
= 0

External Monet outontheline -

> [My
= - 200ce0) + 15010) + Tried

↓
At Point H = My = -1900 (down-negative direct,

Plane Z-Y . Oxy = Ovz= O

& to the negativeE REIT500
S

Positive)

Ey=
Y



Y
sanadivertic

Section Property. -> E#0 . 75% = 0 . 100 int
5 = 2 1 = 0 . 20012) = 0 .

897 int
Q = E(r>) = <(0 .753) => 0 .281 in3

A = H(07) = c 1 .767 in

Ey LOL H500L0
+=1

. 5 in

0 . 248

Czy = #27
. 18 PSI or 5

. 621 kSi (Tension)

Ex =

-I-V) - 10000 .75)
-

100C02

0 497 (0 .288)(75)

= - +. 602kSi



· A

FOP for External face act on the cross section
sY

My
Internal Force ↳Ex

= 0 => 1 + 1500 = 0 *Fox N
ON

⑫do A

Vx=
- 1500N

#[Fz= 0 = +800 = =omm myVz = -800N
X

↑ -
NEFy = 0 = > Vy-JON =o

Vy = GON External force act on the Cross secial

Plane Y
.z = Uz=y

= 0 Mz = GOON(O . 3) = 180 N - M

poitye zaxis

22 =PETIMy200log2N
F= My = 0

Positive y-axis

Section Property, I = (201 = 1 . 2566x10-Eye

Q= (203) = > 5. 35x106 M3
To 21

= 2 .
5132107e4A= 10 .022) => 1 .

2567x103m[



Oyz = > 1500 N -

2ON . MCO .OLM)
= C

- 37
.

00 MPa
-

(1 .2567410-3) (1 +25610-7) ↓

Compressed)

Tyz =
1000153340-6) - GON-M10.

020

(1 .
25664107)(0

.
OMM) (2:5732x10-te)

Tyz
= - F.322 M Pa





FoP of force at the cross sation
.

D -s
My Y

Sunof Internal force

NEF= 0 = ( + 75 : 0 +> V= -7516
#& If = 0

=
-

Vy + 00 = 0 -> Vy = 001

+ [fz= 0 = ) + Vz
- 50 = 0 - Vz = 501

-tenaMounta
PlaceX -y = Uxz= 0xz = 0

My = 20016-ff (Positive yara)

↑ Mx = 50 15) + 80(4)

M
= 57016-ft Utoward - Xavil)

Mz = 75 (5) = 37516-ft



Sectional Property -> I=U = > Fint
J : 21 :

It in

a = E()" = Ein
A = +(1)2 = I

= -

to
*

x y
=

- 3 .071 Ksi -> Compresal ,

-(1)to
Try = > - 2

. 83 Asi



my I
F80 force at the cross

·

Do Internal Force
sectical Area Cexternal

↑ TFy = 0 =)
- 80 + Vy =0

Y = 8016FO toa
&

umx Vz = -20016

Look HEFX = 0 = ) + 7516- V = 0

Vy = 7516

External MomentMarx
is M

masture -8 03 =ROY-E800 +225)
=5 - 80100 + CAROCE

Internal

M = 2011- in 1 the right) ; My = 57516 · in up (PositiveYavis)



Mz = Grok - in (to the night)

Plant %.x z
= Yyy = 0

r

At Print
. =
T

Section Property. A= (0 .5)= in
<

7 = E051 = 0 . 099 int

J =

21 = 0 . 0981 in
a

Q = E(0 .57" => 0
.
0835 in 3

#

Oya-E-1575in) (O0 . 049

dyz = - 5
.771 KSi (Compressed

Tyz=costOr
↑
yz = 1

. 36 lisi



↑

z

+ z 1

y FkN For of external force on the cross section .

Don Internal force
300m1

#7 TMy +[Fz= 0 = - GAN + 1z =0XL D S

-
Vz = 6 kN

-

External Moment.
GIN

> #EFy = 0) Vy : 0

My = (6x 0 . 3) = 1 . 8 IN · M Y soome X+ [F = 0 =* = 0

↑

-y direct
My = 16x 0 . 31 = 1.8KN'M--X direct #nex-z. YU
Mz = 0

Jz

= 0 =

Ez
W



Section Property. I = Ex502 20%= 2
.

898x10-6mt

5 = 21 = > 5 . 796x10-6 Ma

Q= (503 - 201 => 4
.
0665 + 10-3m3

Hence z

= - (1 .8x10x (0 . 05)
+ (6103/ (8-0666x105)

(5 . 746 x 100m) (2 .898x10
= 6) (0 .02)

*z
= - 11

. 318 MPa



P
A

20 mm

o

z

D X

Y

Normal Stress at A
. U =@ =CON = 0

.37 M

Normal Stress atP . U =

-M = 10 . 1973 - POONCO
Ellor

= -Ten Mpa> Compressed
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Epp for force at the cross section area

17

: LOON Interal force
,

Fr=JOON

To
X Lumx ↓ Ex = 0 = > V = >OON

L

External Moment act on the cross section.

h =rf =)

I0 1 2 = (200 - 100074 - 700
100 500 - 200 + (-3001

- - 12001 + 6005 - 300

My= 1200N-m (to the negative X-axis) ; My
= JOON-M (positive y-axis)



Mz = ) SooNM (negativezavi)

&unez Vyz = Yy = 0
A

= &
-

Tz:
Sectional Property. - > E= (2011 = 1 .

256x10-5ma
↓
↓=+umm

5 = (1 = )
2 -51327x10-7Mt

A = /T (0 .
02)" Q = ECry or (1) (2012)

= 1 .

2566x10M2 ↓

Q =2. 3334105S

+ = 0
.

0 &M

Ozx=ONs) + GLOONMTCO(1
. 255x10

= 7)

Ser =S 191 . 48 MPa

+ - Loon)(0 -02)
- GOOD ((5 . 333470

%)

(26513274107) (1 . 25x107)(0 .00)

tax = - 48 . 065MPawsomedirection


