Sri Vidya College of Engineering & Technology Course Materia's (Lecture Notes)

;@: SRI VIDYA COLLEGE OF ENGINEERING & TECHNOLOGY
A
A\, ) VIRUDHUNAGAR
o

DEPARTMENT OF CIVILENGINEERING

Year: |l
Subject Code/Name: CE8402/Strength of Materials- 11
Unit - IV
STATE OF STRESSIN THREE DIMENSIONS

k

(Une'd h

et R Shecs n Ouiee AR 2SN

@ L
" ) A pPolnt t- Fou.a)
S b‘-ﬁ ¢ bepneoswr at L e b 3

Tatgt Stvecs on ovwy 30

»
- =1 ' il
L= b"‘Ll- e e R[}il’."’b‘-‘- {('r Eb\t r‘

:_ (‘c'\;ﬁ.]Pr(tnd .

; "19 = Tiyn oy Ty=

-['.".' ~ 'f';-( J & .""'
» 2 f
- Glven ey
o =l Ve el R e S i ]
Lloe s« Comy ‘

j‘\ﬂl‘f? 7B SHrearie rore b v X

-, 5 D ez bl
X o {‘(lsr( enb e

C‘nnf?f‘“"d TR

STess tensor. f
= - o tricp . S Tre s=f
rohene Cx " 5;, , B = N Ga e

" e T =
f-xl.f Tyx T 5 ol SE.
SHress-

L] i e T o~ B -
A Conbina s P SbHeds R

: o N e Lo .
[ 3 pcﬁrﬂt' Ae neokt (_fr..-l?,c
D -~ - -t .(.'..-At]‘.-"-J
ﬁb o podéita e« aals c2rTE o e

> ¢ O b2 Cre L.,
I ns Skoxss Rvertiants < rrobes

Unit — IV & CE8402/ Strength of Materials - I




Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

Volumeobsic Stoair | — "ﬁ

Vo ol rian

A e elasbc bocl

o leemnm?e .

eaceinal- /Borce, tr Ao Cr;:'}w“o.-

}Op I/ [LuaZ(_’,_-

gy = Chetge ™2 —
c?gi’: 2al. O [eernC—

Q\/ [ ._éj\_/

v
P’wﬂofpﬁo— Pﬁaae:-— T uv.a’ .
The Plﬂr;p_. wohleh P’I.éfe.s 13

¢ k= Skse
uch a manneé frat tHhe re subban BECs

Floe o4

2 UD L
ase known &£ Pa,cﬂ P
[v-8]

% ﬁO(rr\fLQ.. Clrecsy QCTP
tonmed A4 Pl"'?f'z >, )Da,ju

PLM"— -

Unit — IV & CE8402/ Strength of Materials - 11 Page 2



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

T2 B D
nL- o ponE Ao ~ Sbesced boay
e ¢ : s .
: 210 oo N fmt (T
%;\: I\\ 1 ltp-\L - ;,n.,n._‘:-.;:-"--;
s v pebemendnte T Ormal
ard bLoMN s LGS 7
) Cfeip &% o G
r_' - "_.é..._‘.?‘-,. - B &
Fness rndd tihe < -
L a8 "::': "_-:::-2- AL S
> 1 ‘?ﬂ‘;‘-'d -2 'c:- ‘_,:L.
k‘"I.\"C cLcALrs ‘
o cbees friso
=4 >
\1(‘:(,1167"
7w cak maes f By |
B O e Cheas1 STL5S oo
* “L“C— n—a:}.u')a.
A e U
L.ll!((
ko nt
hu fl"
(ntuen: —
Q—' .
- 2 ~ TN ( CH
B = !DDM!&fmm’)f Fg ~ bON Jen
= b Mf‘-.f/nﬁ‘"
S
O« BB
_CC[_L.LbDb"\’Wi'— 5_ TC—
NEI’DTT\GLL .ffzuisﬁ 5,/) = x Yy N C’_;L"CJT:I
. = i i
s COL DE—

i — too +(~&> +J_C}_9_—_(;_%E)> x o2 60
2

L
= b1 MA/m
Chean e ge (T
Tz ©6= r;—j X Sl né—

Unit — IV & CE8402/ Strength of Materials - 11 Page 3



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

- L" Nad) i " » /

o R e [0 & &
i_ .[1'?'.'1'.""’1- . Py i "\‘}},\'ﬂ’{.)ﬁ' . " H
S —— 4

— e

Probelen { .
T a4 i & ? 1 d J ;hlt' ke ¢ ‘1A o “Pu
A A }.‘rm )

] 5] ’ . ’ f }‘
!)I t I‘(‘ lt l s ([‘ ‘Jf 2/)-/\- J! { f‘(‘) / }'l" ,Jl‘ ’

- L. ’;IJr'
.--:.“(‘\ P\"H\,IAJI. { ( ]
y A0O NN CT) and s
[1(“‘ ’I . e \{‘ Y- | &
{ o< ¢ L '_'E‘s: < {,_f\.(‘ Cé f
o Ctne s - |
& ' . ceninl
N We- N\ r.Jr,\.l\h Lt
o ? -

o?UON'TN/n’)Q‘" Pele
o
el

Alpe Lene &y P f

Atore 5S¢ -

7 e |
mandeue” 2 hez

Green? - o
5;!— = 4mNh’\’/m ‘/ Atj =

e
r?ff(" f‘f'}/\//,m

th_j - 220 M;\l/nj"—

Unit — IV & CE8402/ Strength of Materials - 11 Page 4



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

jfﬁ,tﬂ_b{? PCLL Stee g5 —
5 - E"')L'“}_ (SA \F f} -+ Tf:«'.L

-

"‘x:’ >

_ Joo £30° 4 o0 — 26 + Do
=TT E

= |44 pnfr

‘ 0 Shest
D(r‘g(,l:eﬂ')’? or WM

|

' _ T‘;LL

| pgo- =2
'1 B — Oy

D_XQ.CIO
—_ 2 xA==

Lyl = &

o = i
Bc 5E g BT =128

Qe Ehea” e

e b i3
o 5;- _'5’2: = — ==
LT = —**’”’;;ﬁ_‘

c 20bMN/m™

ress
The Afyeckfsn &

Unit — IV & CE8402/ Strength of Materials - 11 Page 5



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

Theostee 0% Foue Warte L~ ,g/
The {)AE neepal e oréiecs L

B! Maniarn PALncpal Stness Eevry
2 J Nlaa cmeer) Pﬁ»f}u.z, Fa,Q
FheasT Sbno s theeosy

Ctain tiiee»y 5

|
|
! '3) MNaaeniersr?
| tal Shath £027G

A tostfon  2neoY
"H'\.Q,Dtﬂj :

A) To

5 MNlas mees??

MamSreen  patneipal S es ff'ze,amﬂ e

/f](?.LLcL:‘LE. LMO{L occoesr tohen 'ffxe_ fmrxfmum

PM@L tendle. Shes= (5)) Er Ao
pelote s
(o p loors S‘ljﬁ:zxzn Zaches fho W

- ela
Hhe maﬂfmcm Sthe o= at e et

' Ac_
:&gfmof' ( Dgt') 9 5‘)’/73/9[0. ’[‘msi’m o
L= o - - a/" } e
NUN luﬂ'l.(,cn") P)rt an&éf::bﬂ- e cs e=ches

o B (o
e elaste _,Q;/Wzé?(_— ctess  (Bec)

| ofmple  com pro g

| 5, = ber (Tension)

* @

Unit — IV & CE8402/ Strength of Materials - 11 Page 6



Sri Vidya College of Engineering & Technology

Course Materia's (Lecture Notes)

iy ¥ )
- 5; = Oee ( Tencion?
5; = Bec ( Cﬁm,f%c.,ss;’uw) =6,
5, 245

AFF/\.& .9 nm;bzl-!j Coosrec T 66,7/‘\

: b‘»tﬁ{f_ mat:@n,fa-b-

Pﬁobwml —
| tApee

.ftﬁ,cgd 8 ane

Tn a rne/EzzLu-c

esyelinaoty |
Ccast o  Rra

éx;al.y the ID..&;Lnt_E P‘LL

. o
> Zene,
ohece 2D
e 55 in 510/”'/0&’

lo dmlmesﬁff?ﬂ

a/mfP

a5
tensiter &3 coetl Y ey
7 2mo Y Jor r
; e equat ond ey esed o o elactic
cRer gfa

./&.
He ﬁm&m
K. iy
55

Unit — IV & CE8402/ Strength of Materials - 11

&
Qt‘ er 'Ef’w CWWO
Hie. n—;aaumm PAMW

A8
£, =+ 25 MN/m™,

. A5V
52:0/55— SNIVnT
D

Page 7



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

LS’O[.-LL):PM r— ‘4“’:
v
= El ( teor sfen >
F.o.»

F.0.4 = Se = 5
= = E A0

5

' Ko = 5& (com pae ssfm 9
2

6y = fec
i F.0.5
c 2lb
= b = e 28
Fo.f = Beb !-22;5‘)
[53)
et lental. F conding 0 e

; <o the
| / ol
| o o et ‘t%.e,my eof

.;hma:-}tfhu,;m Pﬁfbnw ) ) /EL
‘%&TL s £ e me?ue. W

Sheoss.
| = =
Fackoy oy S’q,bg,t%
<
Moo ow ) pA t‘:’lu}gg@ tsafn
- o
This ﬁkwu\/ A scociates Lottt

3

>

theery L —

S, Mepant -

The H\wmy Stmte e Rat s .
el occuste  Wwhen o
meat

,5afuuce, b &

i

|

f ¢ e
| pebacipel o i

|

o
gle Shawn

&

Unit — IV & CE8402/ Strength of Materials - 11 Page 8



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

A o _ 4 » 34
..§ Yecches. The Stoarn at The clacsc

it in SﬁY?DLL tensiem
i o .
e minPouran PPl

e elastfe Limiy Stredo

¥ ol ¥ he ¢
Stomtin Te2clbho x

in £ r"n’é‘../)'— o

|
| lompAcess .

| Belalocyc- .
| Th a Skeel mern 535”7/ at o et
J O 5 £s f_gpr\mn)/ml

! e ma:)a“( P;unu F&L 5

o’ér\a\ o PN 0T P inel sfress G5 -,

| Rue - Tk the- ton sile- bo"@l.d e

- (ompre S5 . h

| WF)L el A5 5, 25~ NIN/m i e

; ! ‘H.w o 2ol sheet 2F
! JDuee Hie M LNSS pAunuUp

E : dﬁlt T w,"u LommeNce A ccolins,

|

R b carTearl

i #Lﬂawﬂng

,|

? Y [,W’LQ— -

Chean Shess |

oy maud _
2) Maxtoeem total Bt FOSE )
| 4 Gain eneng

ol O-% .
wf;gf’gm Ao o

2
e = 2~ 25 MIN/m

Camer = & & 8BMW S
i

Unit — IV & CE8402/ Strength of Materials - 11 Page 9



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

Al en! — g
ey Tesrd
1D Na L YU 51’2@41;:5:1:? Oe g
5, - Oz = e
5 = -5 15 )
| (22520 = _ 45NN /m
| - (oo t
| , g 01)
| 6y = 45 J> (COmPAE
| ey
3 wnandimer ey Shol 20209
) WA e |
2 _ 2 5 - Oe
s34 55 = Tm B0 53 )
- 225
R 532 _ 8 x0.2b X 5o 62 =
|go t Os o
£ L By — 1822 T
g; = 2 ' 6, < 2 6. 02 MNJe©
5}’ ~ 8 BE MM/m 4 = (Lom A€ S57tn)
C -en T
QM&mmm Oheart Shaen @155_") }
s e, sy 6 = 202
CE: fé-;.)z‘ffg-g- ~63) T Loz
b7
[ . )
5, + 5‘.32‘ — Ebs = Ba )
e = 25
ot & — (P B = 2
- | 8225 el

5;) =
5 = 75,255 MIN [ro ( Compreesfes)
v,
= @

Unit — IV & CE8402/ Strength of Materials - 11 Page 10



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

“' M{‘l‘k‘l-],ulf»t ) .K"}u:_-_qy; _t'.'t’apg_q 'Lf'kﬁl'ttfaj S

Thi s Hreenty s aqlge called a.

reis | o heoay,
_ (:Ilfl"‘;l Y [ye Scer £

. J = t 5 L
| T s R eoaty ;'rnf? Liec 1570 ﬁfl
i

2 T O ) — -
| P ’ whern e mantmeern Chea -1
_| LL:’]“ mcceett

i LW LZ ( i .r.rl'.‘("’t 4 "‘é rai t__{\(_ P

Y1 The
! U t/;,-, leeo TP AN ULsT? Jhrz:r_,q
| - - (‘i ol

, ral hec \

1 ot '&1.9_ elaitsc

'L}Pﬂ Slon

| P
| Ofee g o ,4‘1171‘_(71—@-

| [.El' Mft
Hah 3 ( rr? ﬁ P

§, -6z = Oet

_QPoctrd gée Geidle
(ﬂl (?5 6D\-C’.c‘)ry L\({.S' "4&1?(?,}'; ﬁ ?

| dJJ—r/haLo_ ekevale
i&ch‘os /SQQMU *rze’__c;u,e,[;-_c: /25%’

o helers)
Seld L-)m_,)F‘) el stel clhakt (2o

s’uﬁf)'.a,c,te;l k> o oLl

i=]
Alame tes 45

nPrneern bendiy
!'ﬁwqfc.cef gy  RoKN™ and & ma™ !

- <o,
‘%r!\onwntf ox | 2kNM ok =% ce -
ﬂ'/\ﬂ\ e /ECJ\ by OF% —be&t_tj acwad;,.rﬁ

an

Unit - IV & CE8402/ Strength of Materials - I Page 11



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

- = )
b Eﬁ.ﬁ, ma—j. mim .5,'1_,;_:'_5_':" _u.:-:'e 5'-:: t:'_i:_t ~t i yj‘

‘Eﬁ EP\L Q/(_QL E\fC ,):.-’,f :‘:_.f E o s ":"3‘.5.- lL._ ey | -

s D90 NIN /mg'_

Given !—
Diamexren oz the Mo Steel shakbt
i a= 2o A~ e-12m
' -3 Yenf
| 5 = 26N
Maod mun Togue (T
Mca!)tfnw ¥ cnenk =W} T 12 Mt

= !
T= [bT _ 16x20%xlE _ gg9s5xw0y,
a2 .
K T AR e S&-95N)/n,

| Pﬂfnxtﬁ {)@C. CrsS

|

Unit — IV & CE8402/ Strength of Materials - 11



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

o

G;Q- - 26 5*7-—(-9-'7'!; = ~$ 3" I
- Chear ST yr
e b Tt maswrnaim
ACcmdfﬂj
R ey
' B, =0a *~ Oe i

| 5 = (0412 NMIN [t
[

| ':’_
'il -"33-3@ .’-’?Nfrr)

—
—

2 &

s jmgsil =L@

2
T T N [0

L

—
—

——— -— R g
S (27
R —742_
- A
o tf’l,(,m P —

=
Hreovy  toRch ha<
a l["-? c
H" L lC HJWZD('//:J Qr\d 3 t
nen oo Jr’?ﬂ”’ }

{

| Sl
s e e T P
II fﬂqf_g; {ﬁg'gwy Lt bel tha —

£ [ (-‘ s
| ¢ = L:d; r LT
" —'ff'“t" e Oy o natoudt &¢
< |/ )
HAceove 02
TD el Sbpin €C 134_.) Ve . _‘
ot 0 Shaen
ma tﬂ'{-tﬂ.a Yeackes 4o TPt

Unit — IV & CE8402/ Strength of Materials - 11 Page 13



Sri Vidya College of Engineering & Technology Course Materia's (Lecture Notes)

E‘.J“)G;qc()ﬂ a3 Wf’% ok tHre elastsc a
Aimie Ao sfple teneli

Mol e de's ot w

(o) Sheorn Skain enengy Hesaty .

R

! Nf;g; HQJ/JRH tﬁ\«e.c:’?fﬂ-
A mdfffj bp thie theory the
Aceirth tohere  tao.

pen CM& Vol e

Thts Heowy <s aldo called as

| ela s Ese. ,.[.Fc[uuu
| ] .

wnk \wlume ak ela<tic

,Q.E’rﬂft* PDr/bﬂ— s Ef/nzpfa ten s>,

o2
¢ 6, _52?3027'— (Cq ‘5?3)&-[— (Ca —6)) = Czk
The Aaboue tﬁwa:rj hag beer AfPoend
B glue bese TS i Petile
Probelern : —

d gk, GoMN]m® |, 48NIjoft ard - SVIN/e (T

Unit — IV & CE8402/ Strength of Materials - I Page 14



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

& ” : ' -3 w ™ A0 T HF
L‘Jﬂ:ﬂ\iz;g{_} te 1) Tt L, Mfaaten € >, /
(L af 1" -
. ~ar 1) Chean STaen
%.\ y 2 — = o 2 ™) Srie) ', 11}
" :_ﬁ.\&f:',at gn cC L T B ) J
- N 9 f{‘\\‘
- 2 g = W Sabhebty o
“ } -{.. v-"f{‘ l\\}\- r."\ “ {:‘—1 o } .’ .
A ¥ - {lb &;'\
- a Y Oorttend o
-::“'::n; _4» "‘.___"\L'w LT IR k]

~ . ) N‘IF\] /fj‘j.‘_'
et ‘(“Ctdﬁ' ak | ‘

NP S W -f "-'r-.) = 0-3
Toko. € = 200 NN/ " -
[‘ L‘ Q */‘LT 1}' Qo !’6_-{
e b“"‘?‘ T B - l" r
Sole o lume !
el ) o » — e g{:l{f. C e ,
D Totrl sthatn €t :] ¥r -
- J} -
gz < & - . . s
’ o, e 2) b -f\-»f‘-z'ff\_::.t‘;?J
| =

\1
)\

T ¥ 2T »Zﬁ xo:3 (043 y(a€vt-36)
oL 48 F+L7-° 5

+ (- 3!-,\:{«'»@}

-
i

Lol =

T |1 95] MN/m
’ ~ D =

:/.n valume o Stetn -(J’k:‘t?y

o
=l (5 +62 163 )
‘(o LL‘ [ b o = ) o=

-—

0 s 2200 L ol

2 ' 2 .Xo- o
= Ys (6o +48+(-36)) mo*’*[f S o 4

= [-72€ KNM Jer

2)

O
2 thean shals erengy per wit Volumal

3
e N g 2 AT 2 8% ~8;
}/IQC ( (~02) +(C= 2D (03 ()

e E o g 2D

N a9 - VG-QQXLQM/MQ“

| ™
i

-

Unit — IV & CE8402/ Strength of Materials - 11 Page 15



Sri Vidya College of Engineering & Technology Course Materials (Lecture Notes)

»

214
o ek it xt(:h-@@c w%s) t (424 %) +(-36 60
T2 x T 423

-~ 17.78 Kw/mz

4) Eackor 0 Sebelty
- 2

e 6 = .

—— a

2 2 % 200 X LB

F.o0.¢ 6. « |-2%4&

AR qellboet sy —

(95"

e P

Unit — IV & CE8402/ Strength of Materials - 11 Page 16



