) Juy
YONDAY

3

N

- Y
et

!

W el b W W W W W W W W W W WV W

Nog”

L

Mt e e’ Ve N W Yo

@
éjﬁu eyvﬁj/g (%C WWW_GATENOTES.lN. @

ANALYEIE

1. 4n’t‘n,oo(uo%‘u0’h, <o g’l?hu.o’l:wres
. xg&aMe 583470.% WW\AE)\_ O%U‘L mwa/Y\Ce, 1o

)\74— gutber 2 ¢ to enchenanol Loaalé co, W\f\ﬂ(@ao G‘l&tﬂmdh&

’g,% b irbnnal” nasitbome @ Aweloped. amd.  the 3oy & alflo

4o towne boibk’ ko &I%WJ’ e, . calld a w‘uz,
» Dleba  profile of & rwdwre L nomlimean heme

¢ ,
& & also caded Eloatic Ure

T%ﬁ—¢“$“a
s Mebhorism — w~ptakle xaz'mw e called e Monignns
» &+ k. hove @ lUsuan %ﬂmaﬁo% Like “@‘ﬁt 13008'

G ool Sorackunes |
JZJ’ ?)ll*(\%la, tvelk L l)OHT o FLV\'\’UKL OOV\T\.QSbVﬂﬁ 47[_0@
steel F]j}mg ol ok Like a r\\fw&je. | ‘

A D) !
| —

ad Rec




2. Clamification of  Lhnuchures WWW.GATENOTES.IN

%,o}” Gy Skaldml  Shruckunes

> |

) A gsmcb une ek hot Ueon ond mon Uineon

A

mc:rf\loo)vs on  devments

ga'- (Pomb‘wl- ”ﬁ’f\a,wx.@ - 8hw9,cajs ‘
>é_r:> & 3p Adkeletod ghruckuras | /d}\
o olwo e 0\ /3
one perd - 77L7 yAN ;}

s 9 gkelekbak gbuck unt, ‘
f)ho_a{omin'cmrﬁ‘, Sa ]_m.\a_b;\/

o) 1 divrrarng LON A

Shell noof
one tombidenolle | \gméﬂ\, & widdh

> 2D'm-v\zmim

gohat g—k—mﬁcm

oo

aw

.Ma.a’\}w_\l, {f)uwxoL WDM

> AU bhe Huue divrenmsioms O comatdanad, .

com be amalyged wab e trodibion,

displacsiment rebkodas .

o Jhoda quch ar  Jone vnebhods
>04no\ﬁ3\3 o%) 2 oong} 9 Lok (9Mgm sbrcbunss) s dome
M'\ma gokww/)e;n’,s tedd  ¥Eime 9'1\2,09\6"



A

OO ) 0 A

e A O S e S L™ A ™ QN SN W R G R G S O

Nz’

v S’

- - e W e ' W w

e

2
NS

Boved o %PQ ol go‘mﬁ‘ WWW.GATENOTES.IN . 2
1 Powct i

d) (th—go"mﬂfei gEnabwees: (Inumsar )
sPlome Fronpoh - s pace Tnums s

A A7

' V.Y Rau SN M%OH\MMGW\[)Q)'\A
s> Food aPp\wwaadM""M’c‘Wb _

 omcial dinedgomes n anciod {}M one. the d%‘an {orces On/.a
| -~ nooidt  BMs ads Bhean {)07&02,&

}'mvﬁd Boradeunas

G Regld

s 2D {{\OON'\@/ : > 3D =k\cmrne>

J

7

w
c—#Ju——J N
» ‘ 4 V%er ‘ E
sH o ma‘wL &e‘wvt& gtruckural womboy y%ewd +o
ouk plae.  looding, pecsibla dasigm. P ae asdol Lo, 2hean
{one, BW ord. tonsienal  wonartd




g Deflenence blw B & Tongonal rmomerth: WWW.GATENOTESIN

> Jhe womerdts oo ame  solkin  bhe FLMQ %

a/s. S ‘ngg Mo & | ane toments wnt ac &-.(
S % _ aoced ik ane wilkin Bhe ¢l .
‘ (
|
) D%—‘—-— {
o {,jn_»

s ool e b morert s e
mon\LY\“\V aloo vt~ LOY‘(T‘CJC‘*O&V“‘A' oA 0{) bre. marmbear Mg, (

3 & q/mtl'ulo’hi,uwn fﬂ/u_a,—ﬁcy‘ﬂé‘ |
3 Peaks with baiom(i% Oé 6@1@@4
a) ger‘\. PLCM’\@, \éioomo»é (M o w'\qohb)
V=0, ZH=0, SMm =0
T =0 _
i, 3 eben ogne fon ok plone poma et

one okl et ﬂ'éati (}ewrtedv. (sv= == gm:o)'
F d/\% [ doune v H-\Q, unsweNs & .(\'\ai}« L)e, Fhokle oammﬁﬁr ‘
TUA
iy o e )
ov oA
a whole bjthhiul,'ot\m—bggl, &
Gy o S famed: o o g B p’\é (}dmmL et

@L Z :D ) Z F‘QLZO B)

d A ) Fx & F ore. 3]’\1,&7\ {’m&b
: 6 (Fomagertial, 637\04.
| A :
"1—'—} P F‘z: - anc ok ~LG7LCL -
“"2 - |- My & My ane FW
ENLE J
! M) >OL My W 'EDM&:GY‘OL momq,h"m



D e T A L e e N T O U

e’ Y/

N

w e

- N .

Gy Egom egna 0{) }gotﬁto
0 P — ao'bn“t' o{) a Plome Qk-mm\@.
> 2 qubm eq/u,oﬁo’r\m
TV = ZW =0, |
by Pin —got7t % & Opace o

.

pace oNL.
) Rg dfmﬁt OJD L r Qk\
by waf\xow
> b e e
S Fae = Z% S Foe = Sy = ZrDé =E’02;O

4. g{‘jPe’ 0} S)‘LPPO’”Z*T 5 Reaction G)m;})mr\ey\-bg,
s Recrom. w bhe rantttonce 080.&“5% cﬂo()ehW\ofdr-on.

Sl‘\ng, oﬂ Q“PPOM Reaction €om’P0’neﬁté
%lh_a,@ ord. o,

1 (Rv)

2, (RV & QH).




> geh : fh7\9£ QIY\A) dure o Um\,ﬁCaL LoCLdz ﬁ\ow”n, bbp oz) Whe.
r&?\ﬁlﬂf end. “how the. M&mm (-poc, N %)Q) asb No ML&‘T&N{\Q_

O%MM \he, dafgromotzon, No  neadbon

> RoUen Suppork thowrn & s T move %ongp o
kmsb o ;‘\o\:m\ua-%“& neithon }\O‘MBOW&'«L Neak oM hgh e ot
o ron ak ol fupporst - Tt i conndh move At
vodhesl dineon . Hoae haa valha one MA‘O&OT\J"@\WC%»OJL;
noackev

> %n&ed tuppo rA shousm 12 ozt nobuke , fun e Mo \
ro ettt naadAon, Oy two rexockkornd Ry & Ru. 1_

b Goced  emad. .
r ¢ 3 (Rv, Ry 8 m). <

Qy Shaso M“é"« Bapporin.

¢
4 ' !z 2 (Rv & I‘O).

9:91;7@@&& - -
Horigorral z\wv\’["hk“g@ <
30ppoTY Ry |
>}]— Nﬁae w o deaice w’\\;,a,m ok fore {)moe 3_@,0
MNorasts %ﬂé@_ nehomsor  moment- (0 =0) Ll '\rv'uwcj@ rele ates
sheom e . Readbon o o supporck w4 notiing bk the ghon
Jifg\&, ok bhe  Buppond G the guppotk  gho um, %on}%mﬂm,(“ |
panskion. , (hollers  one - e horgomtal  plame) L 3en,,
i, arigoatal e A goo, Gene &
oo, %9M30M gheot '\Airwae, $UppOrt |
s Readion ok a holor  duppord” U nonmal o the
plome o} ‘houfma.




-~

ol WOV WV W W W W WU W W W W W W W W

Nogec o’

A

Neepr j N | — Noger -’ ‘' A4 N R

R 0

Fwpp OTTE3 T 2 (R“‘ §m), @
e
(i) Pampon.
o
—_— ] b,_ 2 (Ry & o)
O
T,
@i L]
77777

5 COM’Pa,ﬁbHCJ(Lj fﬂ/wafc'tom
> Compotalili equatioms deal with diop'l.o\u/mu\?tz - Jhose.
equotiore  ane  reletal o bwm\& of defgrmations,
s Slostic  Pnhopd Com Wwergprnesd . fg: thiw(c}s.

>@18L0L PMPb }wgﬁnvb OLQ)BMWX

(i/uO ,oLg,Ktecj(i’D"'\i —_ u_/uo okegtedi’m’\..
o or\) -0 oF mﬂuév pnop -

5 Vo o} ww{)oﬁb&uﬁ eqro ok o Cugporct Thall be equal o
R ban o£ oo Covv\/{)one:n?ts,



Jupe oy Supporck

Co Mfcia, b—LUﬁa

\

1. Iree fL
Ead.

,2 /RD\L@L ( -
R 7
Uirged [

3 % ﬂe‘* 5§

4, gtoceﬂl, {
ol B

dy =0 (1) .

dy =D (3)



SR RN

N,

3
~'

-

Wl WY W WY W W W W W

A4 SNt

Yo

N N N e W e W e

w W W

> ®
Static Ihde'beﬁmlhac,y‘ (Ds)

> 3,{) eq/bm eol/ma)b(om ane. th/kloiexrk: 4o ‘oumgg@, (x,
$hruckune oow»P\.c/cw(a {on unkmourn ﬁﬁ}cu, & & calked,
-] ’ ' . .
Sjmh% dgbenmiinake,  sthudtune

wSsSinNo.,
W —
) l
Ry / \ SoW C0sO
> &4 1 S|
g )
M
A
[|Ry. :
%Ppa Z\J:‘OJ | %PP.\&}' < H=0 . —=ve ?)wouaz H’vadc‘
Ry = Wsino REWCOSE =0 wwnad, dinedbtom

Ry =—wcnso. A WM""&
o oy = WLsinO.

o0

As ol e 3 wetkno oo {)m ok~ foced suppord ane :

Proticolly Askourminate  # |
R

Rw

A // AN _
N e
gﬁig‘aﬂmm s — 4

Avaloe e equakions =G
Alyinco, the beawn cormot be w%ﬂdw*‘gg eqbrn eqnia alone.

Qs & Sf\szcm% tndsten i noke.,
e | | |
Yo we woe WWW(’.*UAE‘] equofitome at g “()G’l bhe a@m?lxdz
dv =0. ot B- : o&r\%\s
o delection. = dfw  deflection



> ga’/wod‘(xow %091 bs
D¢ = Dse

o e D¢ — tokal ok ndkatenrmn
opctrevnolk 'md_vbﬁ\.w\,‘cao‘% QT\W"*—“"L o gupporct

+ Dsi = ror o) fore naleases

, Do —3 mchU'OY\Q
obeonal in o (nalaskal to P OJO
DgL _% L T\&% d/m‘('\—u & %_:Z]N)

rolok e to LmbuxhovL wm‘kl\gmaﬁnm
noleaneh, oz duwe ki }\xﬂé%

_ Dst
Yo

> Dge =
ro— total, neasbom w"*“]’of\@m o} Wﬁmmj
strckung,
Dse = Yy -3 %59\, P\'mQ’ '{?IOLW
- v6 {)07?— gp o hk\ai‘ﬂ\eb
g -
Dee = 13 ~3= 10

Lo mm A g e

/7

, 3 2 2 ' ngam ﬁ.gocbet)’m |
s Foced Zupporth o{) o dpace ﬁlommc, has 6 ‘
amd. 6 eqbrn equuodiond |

Dse = 4%x6 -6
77
=18

S b o«& ?"‘800(' d,g«“(ﬂ,—eg(, qktow\mzb

— 'go"t XPM ak’mocvm‘b.

a | 4o comveardt a

C —> "o Agged. Loxes o No
o} M@%S%W to open trve. Fhwck

G Dsi = 3c

= 6¢



w! oW WY WG

L

' e

i k"] i

w W VOW W W

wo oW W W W W OW W W WV W W W W

> Ope:r\ 4roe hos no  nedundort ‘b(‘?\(ﬁb ixvtq;\»na,f? ©
Lhe a comith lvon | @
Dst = 3%¢ “ | bsi =3x¢
=31 =3 X%
=3 =5,

046’0,4,11, Dh oo Choksno. o ?ua\o‘,J, edd, p

Q. g4—x¢ume
q@\o{h’\ﬂ.' .
Dst = 3x24
= 72
Q. b _
T 2 se 2@4—2-\-3) — &3 = 4
3 + Doy = 3X4 =12

Ds = 4 412 =_\i

Tr77 BT %
. s/

}go?lce nele ases -~ 81',\/@ ad,o(ﬁttom/» eq/bm eqru
Q) u/nmme,n-‘c %nde »(tﬂ—bmvxak)

(. y {
J i )
>N =0

Tonce  inchdes Hcal gheor , Bwm, T .

@"UP Lacerrert indumcksd  anciad OL?/JDG"'“’\OJ‘W’O”'L, 3 ‘\.em d%(?\mov%—o ey
neie o O(ﬁ«lﬂch‘o"f\) MOM&O'YT‘L‘Q/{' 5 noHaAO & "‘Tuo"\,?lr'ﬂ& avv\ﬁ LC J

>The mo. o mowerte neleased at an irckmonal v
= N-1 ; 'YL——>7\u,m[)Q)L o.émem()ef? ‘Pcu)ﬁ

+hno 1,8/\\, Hhe Mqﬂ& 7




74‘% Sl\\om un "6\5; ABC SM be treated as oo Yhzzmbeh

-Euov ’h'\emb and-

AC__ B q
n—t = 2-1 =1 . { )
b Shean Jonce Releases
%) é”—ohiéow%al SE release.
) ] 7
H w neleasred , =H =0
) Notical SF  Aokeare .
lubnicartt ail.
( B [
V 4] )
C) L,'l’Y\klc.
{ 519 =0
| } TH=0
Nodicak bon wibh Wonges on  eibhal gide.
o A livk Yow  Fwo élﬁe, redeanres
' Q’ol'w\cnry’

> E‘_ppeck_ O‘F Novmal oL L,a.+eYal l()CAOLS o*h\y oY\ABmW

Y

4 !
3
’\/C)l-:xn theoe W Ow{ﬁ novak  bods on beowms)
SH=D meed mot be Lorpickened. .
Ao, q\,o?\i%owtal/ roodiions 2d Mot be conaidened.

] R
1 & » @

F =5
2



s WO O

,
.

[ L o S

e A A A A L L " O T W W SR S W S S T N

.

>34L the alove \)eomm,bé A0V 3 noUen X‘uﬂ)oﬁb ke, becron, ©

\d

3hohle ornd. dekonvrinate, | %\r\c@, Re = U@,\Wo&a neaddiomd AL rmgued.

>g(\ OT\OU,’Y\Y be.aw> o dosal booces (1;\: w o mdé,&.-mcdz open

oo QWM),%“:\CQ, Ost ;“‘0| @
g A foed besor sueckel fo kol lood o, b =

g//j \I/ )jé’) C=2
i Y

% Whent ayloed W applied om 4 QA’LCLM& e wold
+o  fpreodl  Hho Prarme 4y ‘L’\'\thb%o-! ‘
rmambaL. Put bhe Yuoed Supportts ik 0&07\.
Ly gy e ogeinat Tongomtal mobion.

Sven H\O\Aﬂ,\'\_,ra/‘weh q&\am A %*ﬁ\mdc?vtcal(, Wxa,(,(, Q,Ape;tL,l &t wild
howe o '\»on‘%,owknk neackion ot~ bhe fupporda (evml & opp) «

i

Q l , | | -

] ’ C\()b

RS

Doe = ¥ —3 gt)?\ce rheore, = q .
=U-3 =g

Dsi = 3¢

= 3xq =27.

1 NOTE ! é{) aoLolm’(Tm\a/L ree rebers w\e Lo eebed
o a.r\'wracd, 3«»\19\907\*;,’ OLQLOL&)VVOY\OLL " Oomert
rekeasor equal to addiboonal rarmaban 0{)
reornb end (mmw\m«-ﬁ foookkond ok Nma,a
77 » sgporss 0 Lo 2 |




Dse = 34+2-3 =2

D = Sx2 =6. D¢ = 6+2-2=06_
Reheoser = 2
4

h 4 1 Dse =5-—3 =2
3 4 - A

5 %

v DS= 2—2:0

————
—_—

é% the oabove bearn coovies, venbiced load O-Y\Aa

b

Dge = 24141 = 4 —2 =2

Dsi = 0. | T

Releasrer = 1 (mo %o?vléo'rvt—al, [ bncliveol, Lowu,} 5 S H=D not
cov\/ai,o\v\eo{,>

> D of /-D'mc'joiw\:eok q)\an&WuQSes

= wh&aiﬂe o & Com becovme M
beceuan & o.g onckonvol  lood,

=> frolsle bec,owé -oﬂ botborn.  rem ben,

tomneckal, 4y the Aguppots A &3
Snm 2’\10\47\'\ B soble due o A’L é‘\q,Pe,

A |

= grolde dune o AN @Wo%) the Q/DC;L_"\&
"nonigomital neackion. ek SuppOTt g takes -
O-?) the ol-wk\.w?ﬂ'\g Q—A the bLottkowmn meambey,




~
St

WD

-

W W

i Nus”

-

Conclusion @ (&J

81\@ bowic Pcméegb %\m"w\a G A?L) dobho in 8’)\0%36 S ba'\Mou:
i cose O%) P{'Y‘_J’@bﬁ‘_@t ﬂbw%

> v =2j-3 W the am\vmk -&eﬁww\w‘va, {)m tvbonmad, o(mbenw
Q,é o\& Pm dmwb*@t PM +ruades

™M o= 2] -3 -2 debonerionaote (i:rvtqmr\o.%)

m o< 2) =3 ; dekldevtt o unstalsle $ome

> 2§—3 5 redundont rovmme. (opdena. mo,mbw)

! 2 3 4 1w 6 7 ¢ q 16 0

(] a g | 5 § ]
A ' >

N ary cy Y E
Do = 3. It enckoronal s{—ob\lﬂa ) COTEAATN T AN L. Aeashio v
Dy = 6. oo gu&;@eyﬁ;. ge% the, glven {pm'r\a. dupporhs  at>
Ds :_q__ A & E e 8.\'\/*\'\ e, Neeckiyrg ‘{T@l

enckannal s»km\d@ Yenee,  the 2 Measkroms ot B, ¢, D ame gy
foDee =3, Buic palsk fpowee o b, AT 15 3,8,7, 9,1
Nowe oddi¥ioral mewbow (in totel 6). pg =4
Tobol ghokic incletvoimocq =4
> Quastion o) for e noleonesr doet ot arkve v bhe cose 9%
Hrowsres _
> Satic ghdﬁk@mhovt@ o.A Pon — (fowvbeot Larras
Dse = ¥ —3
Dg = ™ — @j——z)

Ds = v—aj



S+ ab’t\'\ch VS . [nstabi \'\“cy

Unstable
Shruckuones.
| | |
éc)ro)\\],n gh'\?@\f\’\
% UMrgtolsle

N
£ B »

- Fhe beavn Bhoum hes. 3 reacktoms hach i the mny\% I
casal. Salillly o e bes oo, “ I W Aasekions daslop
ane  panallel +o cach othon then bhe #Hauchune Wil  be orsbals
4o dome  Load (z/v%ﬁm‘ The b@n«x&ban M uvwtalfle Yo bhe

P\onig/mwl,—wt Lo ady - Fuin cosed  one caMlod M wnwbolde

%/askem
J

N 4

cble

gdm‘m”\"/ua wrwtalsle  etnuwctune.

/N

(UMWY

T hooe  srugkbunes ghouon, ore umm%wiﬂe,

s

£

"

N

coble .

<4J[) re menckitme  daweloped afs 2oppord® - aone, CLontumeant, sbruckung,
be corved wnstolsle and & Moa robate Uke o ‘Ma,@ &,dg

|7
T



~
L

VOOLOLOOOOOOOD0O0O0O0OO00O000 0BT

(PR S R

N S S e

| a0 LOCDJU%

m/médm s ot zcob%zs%ﬁiaj(

the 2"‘*‘ Pamel’lk Tave

@
gl\k Ve 3 (y{) ockorn.  an SL\/UUJY\ o

reetion ok O, C‘M“Gﬂ/\g@, Lhe cordral PW
il Aotokc Uke a Mﬁbd, LDO‘a/ amd. BeLomes
unstolile  to fovme LOcd/.‘a, -

> gl;ocﬁcvoi\\ Uemnsbable . |
dn the beam Showm ondy o neochoms oo
ereloped., buk  win, 3 neadkome 8 bhe aegimemert . Fudh
wosls alsle xa«:\:ew arne  called @"M"UC% arstalsle ggﬁl,_ew

N |
5 A
> ‘warrbe?vn._aﬂ 8_ VUenstable %S‘L—e\m@
» &% ™4 2§ -3, P\ovma Hroases one M@\m% S
> A ghrckore rawst be gldle mov or\% a,l/obaﬂﬁ., bu-

Dsg = 3-3=0p

Dsi = m—@j-ﬂ) = A ~ (2x6-3) =0

De =0 | ) |

% s mabheratical ndakion ¥ oppone  thet given g
n doldle howewdt  F nct trae. /) N S?Q,cov}.él, pam@\, U
Dt ghepe o A behavioun, . Hen ez,
{ilene, Thia w aleo calhed, %
foree  oukhons A (go&\w\z, lg, Panel ghean’

>H Ds =0, unstalte.
| >Jn a Nﬁiot dcwm\reﬁt Foruckune, i) e neleases ane.
contthuckal. W om ‘vaktonel, mommex 5 the $Fnuwctone becogpnes
o~ . -



CSH“ July
FTHURS

-]

9
7 b 77T 777
i b Unstalsle dume 3B
D,S' = 3 ¢ =0 LMQ]&O/Y\QA s brachiom.
oh tore hekeosod .
SFhnucbones. gEnuckuon b .
1. E';q/b'w\ eq™  ane ZchLeh‘\:" f@l)fw\ e@m + wwwpab:bw\}a eqr
2,(/% honnal gtnorsod Sjl\o)\ma)\, sbnerser wollh MDP ;
T cose 23
evap. anad.
casel: [ o U = DALY I N
- @ N &7 AN B e ’@_ T

> gy ss8 Fhom w 1y o
wni e reeemp, o op To
botborn ; hem it wl move
me%oﬂ'bu‘&/ wibho ut ov*ma,

sos istoca VD hesiEbame means
Mo  Hrnersed,

4 daton rnate  gtrackunes, Jcew\,f,
< e (mvuJ(P?\m) will mot  camse
Yook grnenes ,but o counse

.
> - ~ .

Vv
// > N DSQ = 2-}—2'—3
I" \\ =1

Dg = t—V=0
3 himged onch xwoa%
MQ\WY\CU‘T& ond Ten e

e buel O{ Ovo v 9“"““:7@’3

Jerp chonges mon uuwibe’\mC%
(Forp éthoxali,ex\“t ovist)

Dreflekion dovomwarnds ab tewp G
mone ok bottom™m k\l’m

d = XAL b (sT) 12 ' AT_&mge 'y
SEL L

ol = coe/kbmeh-\i 06 L—)r\gwwdt efaopam‘i(
1 Klounal ‘Ngidﬁa

Sn v case, bkoogl\ Adebon rinarte
Q.

1 =l .

1=4m 1=4m.
n B c

Jemp- of bottor chend rembens
inoeased »iifon Lk = soxnﬁb/oc
AT = 100¢. e hoped. i oo
Ohordh wembows W o ?

The ven s be'ma/ det@mina-

"0 - ezwwcu(, Feronder ane oLQJU@LQi).

AR A O



w WS

o

O R R O & O S N R R " A

w O Q

o e

S,

L CO0CCOoOOC

\//I _— — ‘Ee_ -Rsced_ b@o&‘\’l,

/
v < Vd
P

Q"h ‘E@A’WP N oneased st ik *kha'%b Aomng ate. %Mwm the ‘{;Lsc,qa(,
gupporchy ik Mot allowdy Hence W mﬁ' 4o andold o tom.

—> Ps =1 .
M

Croosi, vt faxible os thew ’Y\oq""mga ' guxppofotb carmot ™ove

Of mf\«/\x\agot Q—\—@naz, o ‘&m/\:) iNueasd 3_’)\07\5«307%0/(, reacktomn
: Aan

AN o\&b@h’)\oqd, ak Xup‘zord@- Henee thanraal &bm@‘ ol JO\DQDIL |

h i w  Sokic undebenmanate | (Ds =1 . QYen e

3L_a,cko-F'G'\7:|fb H\&“Lmdﬁ/ 06@M¢mb®x&mwﬂ

ot ackial gt ob e sty chen B o cabtod

tack of Lt
>No dbrevaes due o lack 015 s Fbnomsar w'&to dewelop e ‘o
fit dotorn reinate  Straidkunes. lack. of, t+%

A 8

A ‘ \
dn  the Trums aivemh\q,mlzﬁ AR 16 Brom b bhom bhe actuol,
\,ofné’dx- e o\wdop@(, . membal AR A . Q
Zono o dokenrmianate Strnuckune

guppordh v | .

¢ A B One ob Supporcks  of, SCB A ka %J'

s~ - ‘g& Jheon A den el opad ok fupporks  arne
|'\ne,o.7\\ ~ 9 ZG)"—O.



Shaon. b@“"" ak @ $uppornt W the Teackmn at the  3uppont.
Ng & dekorvainoke, N0 Fhnexad, o Bheoh el

(ﬂi_ v 6E\d
_S/ Y =
GEld g
B 17‘
/[\ ___.'2EL\ d ‘JI 12E\ C{/ls ' g ) . o ohoad
Reackcor. = NeA movnent ndgbonminete 2 OLcwe)Lop
L Fonemer OY\‘.S‘.'“M*BV o} fappords .
:G%iq—eﬁ%—{—. Mornoxcts omd  Aeadtons ane
= REJ developed, ok dupporthy
13

5 ,%@'\Mmﬂc@ ghhudkunes L
vw\a,c,(b’\'\O’YV\;\ﬁf*ﬁ-’ ‘ty\ lﬂnzj 5{9“'“6

JNene eco no racal 0B monerdh
be neatsbked W lesw.

Wl

g . 2
< 1 = b

- Xaa dosgn upth = by
Nl

g
Vet |
A P ha %‘@Lan mornent M maoe value ,tle wol?
A - : ‘2-,
'L .
wl’ wl? Dot hos B Yoo,
W IN L A%E g depth Bt
wi?
24

Az Mgoed < OssB szﬁ < 00?12) ;o he < hy (mdd?)

o comonde 7\%& Bl omd henee & b ecomonmicad . |
4n  indekon manate shnckanes, yomerth one redistribukal all alon
he b/vgb\'\/ o} bmm,%hcz deoium  rmomarts | 0w loss. ey
rrokouak W ()TVDP dobsed v ndetenamivate Kmm
6. No clheck o} ook amd

C/\'\O«mﬂe, o}, olg on ~onces

N\I = T gNmbPe,c}R'va, o moteniod & cle; don the
i\l - SSB thvoum, M= wi®

T =



D

Q0 00 0 00 OO0 00O 00O 0 O«

© 0 0O 0

o oW @

O OO0 009U 0w

>

— &
N L Dinectionr o]C Mo et
Z .
= (depemds on  bhe Ao I whidh
7 4 locd, & acﬁna,) :
T A
1N f - I‘OB_
i = F)
A - ¥
B.
MA < I\DB_

@er %%ﬂov\am Hham El)'

Balarced Cortilever Bnidge: |
/R;'wm beds will hane weol 30&& Qo.,uub'wwé Seb(rle,yym

Bradg e st Tuncked, Aot TS Vel wndmaw tettomentts . F)
‘g.g,ojb-cw% indrkorovinate dotigna  are done M bridges olwe o
3 oo ol 3_%\301\7\} oddronol  whnerses h\qa dorelop y rali
YZS’ ol 615 deferominete  dAun ke ane wied, o 4hnors
) o% EW?POW’ ggodowxuad, comtilenes bﬁftd\ﬁe woill ha
dkenranate. (ewmomM reonenty) ond  detvming

wnecon 0T
doe o ﬁnkk-g

Len v both, O
ij%mo momﬂh due o Sink)»rﬁ Qg 5“?90’\7“)

(Mngesj Atriculations. l{SS slab

i
= - P )
w

gm TN\W}TJLD QTMMMTQ

A B

On  ideodisadkiory, balamced, cantiloven bridge neduces *o  s<B
ot ovm(\r\wvxéjs. o™ @L\vkmi. gide. Peockionr o the Suapended,
Ss Klaks Wil be “*romtfoviad +p P o) bhe cartitevor Pmiwvg



h%ﬁtrg TMormentd: g Hhe QM/PPOrUtf' Thare %3Ln momery

ol bohamce o reduce  4hy goﬁai%_mom% 0’{)_ oo rroimn
sSS ZPW‘(\/, '

Level 21 Q-04,

@
*% Dse = 3+2+1 -3 =23

moment Nnekase
hohkguw{'al shean

Dsy = 0O

Relcosrel = 241

nelease . =3
T _
OR
- 1
7T :
Ds=0 . /% %
‘CO‘C{-S as & DSQ_ = 4—-3= 1.
c,mnﬁleveh) . o Releaser =81
Ds = =t =0.

level 2: Q- 14.

@
D
D
D

Q. Y

~ 7

T
1/

Fernckane @ thakle

Yot spam - and last Spon. ane deficie

Buk Yhokt deficien w takeon cone -

%/ the eockna. wetabon.
Level 1: Q-04. )

Colsle will be Quiﬂh a/)oLQ/(, “4ension



,
v
San

-

W

O O G R o s D S S T A e s e

(PR SR

vtrat

{
!

p—

{

RS

Level 1: 7§ \

o A gtmp'\& guppordked. bearm hm& o irteronad 'nge V.

e Chonnsm .
0o, Elastic Struwckuonak g akes  wee O‘A
Elosbic amd  Umeon zEnon - gt nelation,
03. A gdla\d‘plake — Sunlpce.
ghel noo| -~ Swnlpee,
c. @wlobmﬁ daroe ~ Shelekal .
04. Hnin 3 oiae,ckai +o W\zP’\O\me/ Loaci&'rg
o5. A Aok enrionodke FEruuchkand  haguaned om’g Akt coll eq/lyw\_ eq/m
%97\. b owxa/(,a,xtg
oc, A Z—Eofdcﬂ/.% indekzrominode $rwckune v the ome whidh com be
owxa/\ase,at u/ama, equokcoms og shakic. amd w*mpwbr(nhﬁa eqsiabions .
é?. (Plovw.’, J&‘LOWY\L S5 3m 4+ ¥Y=3n S ™M = '\‘\\/c\’r\l)q]\ o%) Yhambe{w
Guco nest > mAv=am. o= mwwmben o joih
gloa,ce, E’g\oar\«@a —> 6 m+4VY— bM ¥y = ho, o{mddmn elemenits .

77T
©9. Do = 2+1~3 =0.
Dsi = O
Dg = 0-1 = zL<O Anstalile
7/
10 . Genenal Lomd&n%, Verbeal LW“%:
Z ' Do = D= 24 -
AT Eﬁ s =3+ =3 ~
= 1
iy % & Ds= 3+2-3. D$=2+l—2



(ii9

&)

00

Ds= 3+2-3
= 2

AN

AN

Ds=3-2=t

/

D¢ = 4 -3 =1

B

RSN

De=3+1+2—3.

Og = 1 —1 =0,
' 12,
Dy=6-3=8
777 7
0 14
Dse =g3=3
D\g=3'—] =2
A
Y | W
Dee = 5-3=2 6.
Ds= 24 =1
7777
/
Ds :q__g 18,

- e

D= 4 -2 =

Dse = 24141—2 =2
D= 2—|

=

1

—

777 /;»
| Dsi = 8 x2=6.
777 _‘

Dse =3+2+2 -3 = 4.

Dg= 4—1 =3

—

7/

Dse =12-3 =q,
Ds=q-4=5_

s

Dse = 4 -3=1
0

: Solste g
> Q%aﬂcd}\au detenamon. .

1—1 = O,



w )M
02" D._S‘e = 7"3 = 4— » 22» 0 DSG=$(4—2
Q Ds'\—"—' 3X4 DS.‘: 3
=12 ‘
0 D =i2=3+
0 Dg =R+4 =lo =1
0 e A;; I FIT Veceal o -
O
9)
—
O O Dse = 6-3=3 0z2. : ’ — | Dg=8-3=pg
O Dsi=3x3 = 9_ ——] ‘_———\ Dsi=3xz=¢
O Dg=q+3 —3X3 De= =4 =
0O ,
O _
03, ,

0" Pse=8-3=5. 0% -
O Dsi = 3xb& = 18, - -
O De= 23-3—1
O ' =19 .

3 2 4 7-{7~
§)
9]
J — \
:)05 B -C——r D (E) D&=6~3=3' 06, ‘D5€=5‘3=2.
2 A 9 - 6
D 77T
2

oF,

b\

kmd;



X Yo  mranrtoan éeomc)b\a, » 2 colylos ane ﬂzz}/wbea(,
Y v caksles, ghate U\oldro)\'fw‘thaﬁ =‘h-2_

AN

1Y
4 colfl eg
=1y-2 =2
W
1
3 Stoble.
7777 shoble..
1) |13
o | | | | |
] ] | | |
2] |+ | | l |
| | ' 1 1
77 77 TITT > T A
Ds = 3¢ \G &
=3x4=l2

D¢ = 3xmo. o{) euky —

no: o{) ummﬁ@)\é

Corwenkt o Cantilew oy,

= 3x8— 6 =18

Ihw  Hethwigue ta FMA‘M@ owig P:J\_gedr S'amme—buc x%—mdobw\oA

X

| e bmu/‘na S

(

Method 1 3

\/\’eé}luk bﬂqdmg&,

DSQ, = 3.

HAodek Msﬂmaﬁcow _—
Jotak Ds = 342 =5

f——nd

Mmethod 2



LLLLULiULUUVUVLULWLOLLOOOOOOOOOO0ODOCOODOCOOCOOCD

CHAPTER -2,

KINEIPTIIC INDETERMINACY, @

Domnoted % Dk

Also caMgoL oA atbamx of fwedowm (por) .

Kinamatic | nde—bevm'.naoy :

Ejkg, MO 06 K Do, JO’W‘* MPM'W\C*\“b? ¥ called,

@%{\Mﬂ 06 gmolom
Types o gemz

L Rigid, Joirt of o ploe fare

( -
\/I

77 777"

NorE:s AY a Mg‘wl. dDWTL' »the tnchudkeol
wﬁb A OO the, 3ome l)cAG’UZ,
omd  ofhen OL(APLO\/CEYY\C}T‘L'

2. @gawt d,e«mJc ol o 2\90% Sramme

3. fpin J'O"W\’t 06”\0, Plé\mo, %”GLYYLQ,_

(ii |
/4

NOTEt AL roments ane mot  bhe

design, Apress nobakions one Mo

corsidened, In trousses ;'
4. Pin d@wﬁ,— o a Bpace #mmc,

@%he»@? 0}{ Irneedorn
3 (cfx,d&,@)

6 (3 nototioms ©u > Oyzs Oz
3 ‘novelottors o, d’a & Jz)

;2 (c(x, 3,)

3 (CSOG;J&)Jz)



_S&Pe.s of gupport%:

I. gr\ee enol,.

(
\{e :I:
N
doc

o. Roller Supporct:

dac

5L ) "“'%

a. Q‘]'i"r\&eﬁl, /ﬂfﬂ’\’\.ea{, Fuppont

-
——
e

4 Shoced.  Supporct.

F—rv

5. Vortheok Bheon %;vﬁe,
gz 50
\LJ& v

WU

e Ip rings suppords

De(c,"veg,g of ~(\‘hee,oto'm_

3 (,Cf%,cfa; O)'

2 (o,dx)

1 (o)

1 (dy)

1 (dx).

1 (dw).

2. (8) ('YJL)

NOTE 2 reocktors  will nesidt dkbplnwmem,

Notbecak Seackion , dy =0.
C)-Fohz%mvt—ak reackron, djy =p
Mormeny Aeadkion, 6=0D



@ W O«

L ™ R = I W e e N e S L L " R e " " A" B A e

N A A L ¥

N—

Effect of Hovce veleoges on D.OF ¢ -

&

1 Grbernal momaent inge.

L\L Ve )
{ V) j{
i
02 ot 5.
S

NOTE ¢ Sacn me,mba?\ wrmecked 4o o ()'\iﬁge can f)\ow@

nototton , n additton o  da &%‘ '

5 nobakions & 2 “tnanislotions .

Kf\@' <

g' v
doa > | =
Y
2. Verdical, Sheon  nelease

¢ /j\le <
! ")
———> doe

W

dyr 4y

Dy ot rigid A',D'Wﬁ:eoL Plove Frame -
- |

- ‘20

4 (2 notattors— 0,80,

2 —&hdvvuLObCOM~ dac &%

% 0w

(
)

28, dac, Ja,,

4 D.OF | |
(2 ]'\oMgowme Hamal, ~ docr &
v verdiced ﬂm,d&‘& e)

4 D.0.F
(dytsdy> , doc & 0) .

1q . 21 22 - 2Ll
POALE "2 6 s 3 ] i
'o‘r I3 31U, i3 L1
q 0 “fﬂ 12 — =
2 ~9— 5 3
% 7 6 © ¢
| 2 3 4
Voo g;;;w

Dy = 52 (oowow(m/wxg, aachok o(n%e?\mwbro%é)




T a 7\,’510(, d’e&n\‘\? with nfindte membow ,
vhowe W o»«\% 81'.’\'\6[5 notatrom,

gé’l, a %»f\aed_ d'/oi'n‘t‘) H’»@e_ wlh be L‘rx{{w\,&h@,
hotattones.

NOTE ! Phacki ije andol  olpmationy O{) membony g, L
mawl, A;nr\-)cd 3 _ one Mﬁa\*@-‘ 4
then, Dk = 52 — botal Mo, of mMembens.

% Aocak deforratkcons Na\wﬁ@t L
mewbers  one ?‘;‘8"“1 o r\qegl,@dr antiod dn,go’lmwbr
membens oo SR S
N 2?..bm L’Y\,UDU{:Q/’Y\OQ'MQ.

a Find, Dk wham omié beayn ‘7“3"0(«»
3

3

Dy = 6- 1(bem W ?mgui)
JNo ot COLUWY\M = 2.
T e .
Dy = 6~2 ( ih o-v\% beavs oluormng ane %vg,uk)‘
=4 . '

Dk=6-3 (ih alk membeon ‘W"“‘g’d)

=3
3 3 | -

Dy =7 (c,ow\blolzhixa ancial. dbt)

NG, Ol) membeows =3,

Dy = 4 (M.Qa 7 ascial dﬂ{gﬁ’\mﬂm@ |
T 4

(e8,0c, O, 0"’6 dﬁjﬂtemq"’(ﬂ))
O 1=



2 13 o) S
b 3 ‘
Ans i (b)
c) 4
a) 5.
S
. O .
0 Mebhon veiteok S Inckimed, memben 00"\_(210'% w Fome.
- NOTE Y WO
D ' £
S ~
Dk = 6—-3
=3
A B =

NOTE ¢ w0 hile wenki owt ook M@’\Mm covoiclen  bhe
w6 nddma Y rembore  as i 1.

~N -
Af,"""s S 2\ Dy = 4 (CDMM’VX/ anciod defgrrations),
2. (withowt AD),

I

O C OO O0OC OO0 0000000000 000 C O

77757‘0
8
A Y AR
3 <k Dk = 5 (mg\,wbwgr AD) 5
o’ 6000?\6
¢ = q (comnichni AD e <
3 Q\ <& ‘ *3 ) \r&egi?;:zﬁef;\o‘f’
\’e@o ‘é{g&%o\"jé'\’\,b‘(‘
7T o B 6"%9’%0@
@,‘G} o P:O; 9!
e¥ ot @0@\
Dk O-F' Beayn's L —
8
O ﬂ . N } D -
v k =2 = o :
o j @ i@hld’ ) 7+2+3 7 (CO’Y\A.(er\rrg AD_), |
o 5 2 = 7-3=4. (ma’l,ec)tx'\a_ AD) _.
O 4 A ficed beown
© o3 Fhoki in olatoniraste
“ Tinematiially dobovminake, AT i (c)
U_ c) Both A
)
- & Nomne.

)



Q. A‘ Conft Leven L)eogyy\ W

o) Static chekonran ate -
b)%mmofjcca.)\g 1ok ervianodte (Dx= 3 —Comiova‘mg, AD.
= 3—1
C)-BDH\ :2*%1@6- AD)
B Dg=3. Ans & (c)
_ e) Both
77 7777 A None. .
1
Q
1 B B

D=2  Dk=2 (m’jlz,cﬁ'a PO ).

®. -Dk O‘p :DS‘Y\JO’\YTbed, /p]a’*r\e PYO\WTGS: -

23 ,‘!‘2 2 ¥
7 N :

D=9

(count bhe mo! OB Mﬂmbm)

1
NOTE ?o-%aﬁov\b ane. Mot COM'\O{WO(,. i traangald Jhe o
D-0-F v WMW:LM&QA dp’geslma)“’o"\é 'Q')’?:o’\csz, the q/ml;;o“ o&

?\—Lélszd;}wa AD do NoY anwe Ptn—W@L Trunses,

Dy = NJT-¢ whne N= D.OF ak o joint.

\ %;\ Jd = no. O{) JMH’@
N=3 ; rigid joirded plome frame C = corpatibility | :
N=6 2 » pace.  frame P % equotion.
N=12
N=3

possib



r
-

| @
O T =4 ( Supporte one also  comsidend, o
a Jovehd) . {
0 = ety ook dekrmakion
0 | = iy aod '
0 i e = 0 iy kel defommations ane mygleck
o whane. ™ 2 no. 06 memb ens.
o Dk =3x4— 6 =6_
O
o Dk = 6x 4 (jowots)
o =2 (co«waokwba AD )
O
g e 77L7— DK= 28— (h'\embe)\b) ,

= & ( LQ;JVL'V\ AD .

@ AR A
G I —
O Fury
ruroay -

C,) gcaw?& g

Bk w  ackual cose, 11 wembens cwill hove 1 pop

« © QO

v e WO

-

L

)

O T e



l\)[

o July
Crr- - CHAPTER -3 )

METHODS OF INDETERMINATE STRUCTURAL ANALYS)S,

D

O N
' Ieonce wothod Wwplovee et ne bhed.
O S : o
O Covonp ata m\% ebhod, Eguiibrivvn  method,
O o S
> gl@d}’”}’j Coefhedierts metkod . FBHn 06 Coelhedent method
O .
O Displacemert Method :
O .
o @—LAPLMWe.m e unknoumes.
O %:— gLOpé al,e{)\ec/cto'v\, rrethod . 8 c
E1, L

O - 28 _
O TRe = o (298+e°~§g‘) + Mrage
O Fhe ond mowert  Mpc depends  upon T s
O noboktovs ok B &¢ (G_B&Qc) ad nolative .
O 8 oA OB 8 &c. Jhate o\i}sp\a,ce,mzv\‘?\% ane bneated ova wnkvowms .
O g.ﬁ M‘)‘\ ane- Wﬁd’) Ghen e/\f‘d' snoThent- MBC, @Yo N be celodot
i} g{v\&» MP\. ane- /bJ\LM’CeOL ab  wnlroums h\l\(ial\g) e W called
L) .

. a1t maﬁ’\OO\(-

g = 2EL ((20¢ + On - 3_{'1) + Oegn

J Onde  Hvow SW=0 ak a mawt Aﬁin%,gaﬁ, d,mnt B

; %pp\é the eqbw e s =0 ok B

J | %e. Mg t M =0

D Seil Meg + My =0 |

> e wrie  Buih eqbm egns omd folve them o caladdote
J wnkmouwsm o\isz\o\,cczmm. As eqbon copre e ol Tha

D obod W callel Gbw mokhod.

J

Sn Yhore mokhoda,we  we SR8 coedderents o) various
rornb e, mganALgaL ’gﬁ%m/\b MMOA,

—



6’8:-— ©) glog)e, deflackron mokhodk = GA Mami

| 6 SMo merd  dad nibukion mechod. — Havdy Cress
® Kanils wokhod (Rotatton CGortnibukion mekhod) .
@ Sulrers Mok moobhod

Force M™Method :
Jorcer  ane unkmowns. (fonces meors radwrd.ars  {Pces)

%: Fheonem 06 Ihree vwomerTth — Prof. Claypeyvon

Myl 20 (W+l2) F Ml = —éaX  6a,x; ‘I PR i:'if b, I

1‘ 12.

gh the. aboove e«rn, p, Mp & ane m«\-u\o«m%- qﬁ."mﬁ c,odked,
Fsrwe wakhod, . bLecowms e %e’lw: ane o(u'\,ed% treocked on nkvouwrw
QLM@, in bhere moH’xooL&, CDW\p&h(n»(A'g @gnd ane used , & W CM

g\mcu\n\}& 'w» Hhe Lrvowe 6B Xﬁ%wvéu AA we. vae bhe {lzgc‘tbﬂo‘&
Com%—’g){@uz, rokhodg ane alxo caMe, gtﬁ/’“b{\/&é Go%w@—r% mokvod -

S SEH Q) hesrem ot 3 momeile
@ Mebhod % contizbent dlejpnrmakion
B3 Elantie Certne reldhod.
Col wmm cy‘]maltogg mekhod, |
B vy Pricctplas (Cosiiglianss ron Brain. gy method)
® E}umb&&a ok merad |

Su'\%a\oil'\‘\:y ol these Nethods
I mprcmb Pefnod. , mpwmcm ane. wnKno ooy

e DpOF (Px).

D W bhe M&A% chwbﬂ
o @ Frnucbune ’.MPWNQWL— mw‘m& ane. pheferne



) O C

ﬂ
o

COC OO0 OOOCO000Q 200

C 0O 0

oY
e’

-

W

[
et e

ot

LA

SR A A

NOTE: G &

AN - @ L @ %::1—5\ +T1=§__ @

D¢ <Dk,#>=kﬂafrwd$odb anQ. nuanncﬁdmi.

R Vo p o be=5-2=3
ﬂ /[\ E Dk=l'

Di ¢ Ds = displocement meothods one preforred.

NOTE: Innaspective of the values of Ds & Dk, displocement
L alihhnew  modtnie Mebhods one mgne popalan, cormpangl, o
‘.{m& S\ @uab‘m\ﬁa admnie. mekhools . gamao&m'oﬁ St meng
rrodioe. S olemervha OECU%Q’{A(%fs‘

£ Vo
4 L

Q

fn the case of bwmet on shown ' g, Ds Dy |
Glomce Agva tokods @ prefpody AP pin-jointed s amabysi



P :I_u\y

D

W OO0 0o o000 0000000 20

oo WG

W N W W W W W

A d

(X URDRY CHAPTER - 4 | Y
: DETERMINATE TRUSS ANALYSIS R0

Ageurm ptioms :

1 Membow of the s eill be wawco cocial Jonces only , The
SF 2 B> o meqluskel. %T

3. i,oouib uo\,

ow/kﬁ.
Wind «émceb Wl act on the "n,o%

gheet« Wind bead » ﬂméoﬁn@b Jo
Pm\m\ on  Reackion. Ag bthe .Puaxum o

kept oot oL loads will be Tramsfernrie
4o the &wfa
4., écmﬁm ane -k*@v&On\sM nga@-
NGTE ! Grackion  means  nebatonal restomc . Resistamee to
- obakton  meons m'om\‘ﬁ’ﬁ kA‘A moMmedz  ane mot CQNW

i Yre ouw;am o) Lruntes  fibon  w nﬁte,ot-cop
| Lt e wawed. n the fare PLOJ‘V\.Q,

5. AU the mambaw of
‘ ~ddhe \ome. OJB Thurd . :
el 7 q,okk\i fodoricokeon - dikponent membos  of the trune oo
oined 20 ek bkwL cg,w%-‘)\,oldak ancs il coincde, as
¢

eu,em-l:?\;ba)&, w0, B ane FEO-
foists ane koo deigned ek the €6 of the membs

o4, the <G o) the

('yo"m’V wUA %iY\t/\OLQ/\

Siqﬂ Convention of Fovces ¢
- ascial “mIvess’ion_
C

NOTE ;

wdmd'mﬁ’\‘b/é?\w CG o} nivetbad,

‘\]/ \l' \L J/ (Bendi W ompress

"~ - _ — <=— conbraction

~ < - _ - €f—heuwkval
''''' lewy ev

N
A AN

~ i N \@ R lonmaakion
oocial -tension )
(BcnoU\rZ Lensi on)



/Puﬂvmat he %Oiﬁt& A Arnwoun towands the dmwt‘eo/kual Corrp?
Free goo‘a q)"%j nam (F8D) : . L
Parts of o gruckww  wikh ackions amd. neackong
o coed FBD. hokbors  meams ockomal loadd + Reackomns mecons
ool {oner  daveloped. The adrual dAeslgm {mew of & rvemboL
som bo calonladred shom FBD om by

—> < & < T —

o o the joint—> ascial, tend
iy e i e gy o e i

I‘Oeﬂx_ods of Tvuss Analysis.:
- Methools of Goiviks
2. Mebhodas ol Lectioma .

3. Jerniom Coek{)eo‘uewb rmekho o .
4, ng%co\L wokhod .

] ¥
A
A
|
|
l (o]
40 N -0 -
2C V F
(o]
N = Fsin® o= Fcos 9o d = Fcosq0

o = Fceos®. S =

note: Monigortal {oe cammob hawe votbical covmponent, dhonas

the voticak {Pw@  commot have %om',%orvhcut Covnp overtt.

Rule 1 A gl dpnce camrok ot in nekune. 8 i oxt
& musts be ro,

Rule 2: FH two {)G’“'C‘% Ak o O“J'(W"Jc omnd 'L%) ’9\@ ane Mot ir
the %avne Une, them each ‘&99\@_ must be 3eno,

o Q A Qsin® Dol i tie
, ey Ty
| Qsin® L 0o (S(\’\G#-O),
© P L ——->p4Qc0os® =Q=0



W e WUV WYY W WY OO 0 0 00 O DO C

o4 - N

e

G)?\O“ﬂ%: 8_6 the -two s ane us .uu BATN\E  WNK,  uuerL @

bhzj must be c-zo?ka omd. opposite .

Rule 3: 940 3 ﬁencu ack ok "“c()”w'rk ored T J‘T“"o.o& them ang
T n the  dome Une,then  bthe bhind e maet be 30

| =V =0
Rsin® =0 (sin‘e +O) .
< A® > SR =0

Q pe
. c ' '\N'D
Exaronples =Y ' aﬁrp% Rule 2 at E,
. P Fen = Fep =0
p IS < c APP% Ruwe 3 « B,
e |

b - %— BA & B¢ one N Yhe 3ame linre
wh ] Ghinok, g9 D st be o
NOTE: A reembor wilk Tooe 2 (j‘&w—b’. H;Q’L eommpu ).

An ¢ ot bhet d,mvr{: wWhaoa. kMmoo, «&e’bws ane. MAnbn

the rnowrnbor BD;X’;”“E B hat min. P

e

Mebhod, of Joints ;
S-lxapt: Ciladote the r2eockions ot bhe Eupporits

Vi sy

Svep 21 Jrork fovn bhak joint whene the umkmoum s an
Y e then Fwo |
Jhe no. oy eqbm egne ak the pin—foint of A
PLn d/o&m\rai P\WNL f‘wf"\ﬁ» ane +wo,
Step 31 JRen  move ..kwm d‘mh% %o &Gi’h'b EU e anaﬂdsig
1) Sbork ok ('jf@irvk E: | @
Jwo eres EA ord, ED ane 300,

2 HAnabge ok JOT A T
P

lg,o
EANS

o\




Rasolve (\.\on'%on-\:ollé at A,

FAD costis = Fpp.

V2 N2
= Fpg = —\%— (pu\k‘m& the (}er‘m“l? , rersion )

———
—_—

3)047\%@ ajkra/ﬁﬁf‘ D,

sy =0 okt D,
Fop cOSHS 4+ Fpg = Wb Foe C0s4s (D)
su=0 okt D,
FDAsin us = Fpe SN HS

=> Fpon = FDC. = _\,Vi_i_ —->®
Sm%i%u)dWé @ @,

o Fop coshE +Fpr = W

. FD =W
'24,__-— =

(stable botbor. Snond. s
| wtva,bwb thot W
48— ny, token~ cone oh eactn

Taw = horwpntal Neadb [
ay TV . -
NOTE ° % guﬂ;om one. aof Savme !Lwe,(_, the 06 dofi cherts n(;o;n

the Aeadkrons cambe,miwlod:@?t gimilonn 4o et of o s
(Hon  verticak mx/bvom)

S =0 ab A, \

'\/g.x 4L = WX 4L At WwX3L + Wwx2l +wxb +wx0o+ wx L
= W o . |
\/B \\+ | | -
Yh =8 K

Col vk akron oh Wbomg ontak mObmm‘ |
App swv=0 ok H, (Fom %ﬁ%k gl ).

HpxL + wx2L +wxL = “_j“_'_"_.x 2L



@ W QA

o O C O 0 0 0

O

COLOOO0O0OO0OO00O00O00LO0OLOLOLLOLUOP0

= Hy :+5;,_V (’_\. g\én’ indicabers  amsuen ed. dineckcon. wrmwbs})

SomHa =+ Hp = W | @:

go'\;n—b Az
=N =

1 : :
J W+ Farsinas =94w -
w r= :
| g Earsinus = 1,25 w,
15w us
A ¢ Far = 5w
- 2V2
aw
3 | '
=H=0. ' ' é

hSw—+ Fac = Fa cosys . -

gom—\: 1
V=0 = 5w \
W X — +tFeoq =
2z Xym e =w -
g W ,I, H
o 1 Fer = w— 5w — “W (a/sommd oinest
c1 =MW
A ] = (%o.mwwg
SH=0 = Fur o= 7‘@__ = 2.25 w (com?mh«smm
ot G
SH=0 = Few cosys = W
4.
< Fen = w ( ]
Cco T\ano\ml)
2V e '
< H=0 % F i
f MEENR = e R L
, .
PN 'L S— (2.25+ o.zs)w: Fam + Foy
D



2 V=D oy L Fou -
= oh et R =W
2

Fou = GV~_\%)J—- - 3w (compwiw),m;@

gme&ﬁ @ n O =

= Fou+ 3w = 2.5 w
4-

FGu= § " '
GiH %msw (CM’PWW

SH=0=> fFon = F
" 68
LT W S =
H_ " ¢ »
— 7N A = M,PT\DAU _)
) N =V=0 = Fpg+ Frey - w
NES
o= w— 1w - 2
% +

ZH=0 = Fp + 7w - 5w

E
R 4- 2
7w, '
tn =2 179w
W
\ 2 5 3w
R W = 1
R T 5 (omproion)



L Q

o

O B S S s R e

W v WO w0

s (N
LV

SR A A

™M dude. v b . @
Calohore Fuds, o i@ n membor e | ."

A

w nonvmok to Hhe plom )
10 () ~ P e OE %u,eg
A B, mow we hove 3 o
ROp 2 0} them ane im gave line.
N C.
o b Mo thid {ge w gow, o g —o,
w

Step 1° Cololote  Aeactoma.
SJGQ,PZ'. At dlﬁ'lw‘gc E, DE &8 EF n Jawe UwuL,

“EC =0
gim,\\anlé corwiden  JOUE F.=>FC=0

N e Cokeuloke *tg"lu. W AB &
TN=D @ B,
- wAlZ fge sinuys =W
= | _
A < bl C\NIFY Fee = Wiz (—&o,mcon).
- lw Fec cosns = Fag.
w %ﬁx ‘=Fre = Fre=W (COW"PWM)
& \ H w T
1 \ 2 Ga/LCM\:OD‘CO, FBC > FB\ 5 FCI) Fin o Faes
‘ X0 T _
6
|
| —

} 4 1
1

’? B '| c (o} @_E_

‘r s s < s J'T w

T | = |

NOTE § éﬂ the alsove ?M@%W\,%ﬁw OBSIOW seheckad mmevnberns
ooy ane to be closlabed . H method of ottt U
W&, we hawz T proced from one ond ol s which

Hvne  consuwm '\Vé,




Mebhod of Sectioms:

\ g Slkuwa{)uk“()& aw;u,kxolw\ of {orcas «f/namg,
kel rerbor  dsedty. v mothod o) feckions ,we chooge
pok 0} o brus o ok siele of He eckion with the nastion.
wed  the exbonval o edt » Yonee  ever i thee wnhmo cong ot
ook a,(%o»'m?‘»', e mebod, i gwbokde.

NOTE: Pt of the trums with the athowns ard neackions will
behoie ob She T ar a Whde amd hence bhree eqbm eqnyg
ane. owalakle , 2, even i unlimowrna  ane three, Yt mobkod i

Sub mathod, 13
oﬁrppga IM=0 comcept
G c ‘

\ 3> Foe =9
e

A B \ [

Step 1+ Cokeuhoke  heackions

Step 2: Pare o Seckom 'Uk’\o'-eﬂl\ the choosen maemben, (pE)
ornd, £w0o  Othov membow (8D & Bc) %o bhat the obhon
mernbens  will  pa bb‘o'ﬁk a comnrmon d’,o&wb (ﬂaa B) #o
that bhe othen membow will not  howe a/v\a/ momert  adso

B.
5"\:0,‘33: GOMWL@L fep FBD D\& one ficde 0{) Trund o %]xocoh,.

G E '

szxL-\—l%’_xL =0
A i
N .

; - \’/B , - | = he = *—\’{—- (-ve tndicokes tension orswe

TW/Z ) W _ e()e?l e w wn v Pe= W

T2
;: Pe= o (uom?rm&m), (comprarion ) )



Sub method 2% XH=0 (s -,
And Mcept £)
Cokosdoke  CG 9 @

N ( /

\\ | . -
PGl N '

G|

~ \ .c.

~
N
AN
N
A B

Step 1t Parmt a Jeckion bowugh chosten vnevabon awd, obkon
~orthcak _‘memeJ\A, 30 Chat thee venbical ey bena’ ok
wwL ot otwd,oP o.mg, hoﬂ%oﬁm cohwpm\ewrﬁ:f

step 21 Gowden 1 Zidae ofy Sackron | %W\a SH=0,

P E 1>

F:-C(';z = P (‘(‘»‘emuc‘f\)

NOTE: Vmeik mmembens ane, od,mog/ badamcy
(hont- ‘ toraidan E:D) ,

N

sub method 3t ZV=0 cwmcept
A
Fre = 9
'1/ - —B\\\
/ \
N/ W

“Step i Pan o fockion H@'\«OL@(\\/. the chogten verdical mmevabon ame

othon Yo r\%mf\TaL mernbeond 9o bt M‘Méowlral« me.mbe;;\d_
ok ok mot howe V‘ﬂ\b.cc"‘l/ %@7&(@, torrpomenita

SL‘QP 2.4 Oq-PP\Z) E’\) =D ak B. <
PR BN
Vi la \ Fgn = W ("GQMLOV\)
| ¥ ) <
LV, V)



5y Ly

DONDAY

085,

LEVEL 23 Q-3 Ans 1 (@)
Fxsin®
Foecotp E

—

2B 7" Pam a seckion as  thown

F % cakwwbwg bhe, {gices v bhe membeny

B DE & EF, bhen ventical werponert iy bhe
Q{se?tco, " the  Yvwembor 2 |

20t ot

J\G)@ -ﬁe"‘u the. gockton a'\oozzn, the, é\'\oeﬁe% Merban - a4 bE -
Comsiolon wgkﬂr gide o}y bhe fockiom
.JA’PP ‘ =™ =D ok C,

‘oD = =

&.._ = —— =>8=35
@XT N3, _—

(74’8511*\'\2,_ '{3@4—0—- AN h’\c,\'\'\bcﬁl. PDE b Cb*“Pméve,,
'RQAO\NQ, the {sd\ﬁe Foe wn the ventweal ame(’(\'\on%m\-kw(, dinerhom s

foe = 10t (Cwnwion)

MNow  Fep = 10% (l\atmmojl:%)
‘A'\DP\@ =N =bD ok E,

Foe Sin30 + Fer $n30 = Fee

9 - Fee
= Fe =tot (teruile)
10 kn
| F< G H. .
2k S~ 1 Corwiden geckiom as Sl'\ovtm,- Ans )
Corsidon  wppn tide of the sedsom
q /D_- \\ - > ,B ’bk/{z Z‘D =0
C L \\ E E.- A
N7 i %
20><3 10X6 + Fae xb
A

: B - F:P\C,:::.C)




SNe
&

o @

-

O wWwe 0o 00 0000

~ Y

0%,

i

P W YW WYY W W

i
|
|
|
|

OF.

e Ston =0 SnO -::_3_ :
. ¢ 3P Coso = fig_ )
P AL Noe = 3P
3p )
=25 3p
g 8
| SH=0 akt 7
=74PP\6 ‘S\V=D & A, ’
P =3
Fre sine = 3p Fha + %L‘x‘%
, <. | | P = 4pe
FAE"‘g:% = Fpe = 5P g .
- . —\g
Lar. = 3P
gtm/t %) 3:13 S B

Note s Gen bkz.{D“DWm thown s n bhe memben e, ke
AE are  propontiomal 4o distomncer |

Por @ teckom an 8_1\own,
: Sino= |
3 wse =3
Rerolve  theo e ITH indy hon. & work. Commpomerth V1o
T ol X , . 4
J ok which xp =

Q-Lon%ow‘mk ovepenert o Ry = .
V4P%~ S0 =0 at B,

GHI cos® =3w . —
=5 x6 qQw

FUT cosD.

6% FgX 8 =quw
$o
Fur = Yiow _
= = Fee

————



A cukattom o:t °{§10€ ™ bhe vremmbey By s
%Pp% TV=0 o the bt side of e sockom,
w+ 10 sine =3W _ + Fp,
2 2 '
Fgz = 0.

% Anobhen vw»bkocL ‘o coladote "6‘91& ‘m the memben 31
VW 9

‘74?})% m0=0 about i\maﬁma’a .fo'wfl‘ O,
3;\} X+ Fgy 212 =W XxIQ |

= g1 =0 | -

| st

Crloutation. o Fora v the mersbor My
Pord oo ow z\-\om '

" pn W chosen rembdl. Condidon Legt 5wLo_ o feckion

NfeonGicak c,ownq:)o\'\a:rt‘c o} BH

Rt
K

Colewdofrom. of Fene BC:
Ay S0=0 at H oS te gt part of bhe gackm.

Fge = 32;:_ C‘BQM&%)

Pors o faokcon as 81‘\0&:5‘(\,
Coruiclan” (kb 2ide  of Feckiom,
| SV=0,
2 Dlw Qf w =W+ Fersing.
| Tw  Rrsine =0 => Rr=0




C

)

2D 0 D C

¢ 0. QC C O 0O

WO e 0

(R

o G

-

'

e

A o’ L -y U \.ﬁ L

R

P-
]
o L L Ba sing +P = Fge sino. % Fgn = Fpe —2P.
e 4P = Ry
. 2 >
L A '

7/

V=0 @B, fpp Ot FrECOSO = P-

(Fee —2P)>%_ + Fee 3 =P




é\lj‘*\\/) .
g CHAPTER -05 @

EngRgy PRINCIPLES

s
.,

O
O
s Straim Energy:
&) o N A‘ ‘
o The ehmzjg &-Mecl, wtlkvf\ the necoverahle Pw\;h_aé
O ghnews — ghhain  awwe .
O NOTE ¢ b w Yhe area wnden gbnors-brain, 4
O VT - ' ,‘\ ..:u:; B
© * Anea. above ke W" g'l,-houqu aowe, ;é’ ‘5 S
O ¢ 5 31
% codhed Co lernen enan {(ux) .
o oflementoy gy |
O *9@_ a Unzon clastt ¢ zﬁqkeﬂn) U=u* | - Strain —>
© Loads
O | |
O Y ‘mi Applicd . Gnpect
/ . ’ ]Aed en : act
O Qhad,m\/\g 04‘PP onds 3 | s
8 Loads.
2 +=0,P=0,d=0 t=;)-P=PJ §:§
B ‘ = ‘{7) P=P) =ag-
2 t=dt, P=P, d=3 M
3 .
. A 0
) T €9 . @9
P P ////
> s T - T
) The anca  umden  lood deformakion, aove = Wonk edome e
J ~ - i
) - o ey
:) . gb?\ai,h emuga,(u) dure to anadm)% a-pphed. Load. :-—|2— P
_, u=-<LrrlL = pL
J AE. ShE

Ner”



3 v P AL
= | T | P (P i AL
U P & «

A
A g

»
— l

N = sE—E— P*Oj(.(VOlM’YY)q. .

= cﬁ* nNoluwyne
g—x Notwm=

2E -
= L xox T x volume, |
2 €
U = L x stnew x Sbnaim xvolume,
-2
U = de . volume = Ee.e xvol\mwe, . E =97
e —2_- X ) e
2
U = E&xvolume
2

Porain enenguy due O w\de%a applied, load, U= PA . .

Fhnain emg,& due 1o 3,‘&5\3,%% applied. loed, U = E_P;:E—.
Tha, trurs  membaw S ove  amcial forees os the dmgn
“Aa’lc& ghail wae the abeve. -{)ehwuias
w\\u@ o asish ‘{)Q’Lcsz i oy memben.
‘v w '[mxg/ﬁ» og mambe,

‘hE & amiad 'Mg*fu‘g

A . D
Frg =0 = L =0 1
Fen = W2
u= L - (WE)x @Y :
2hE 2AE 1 VCJ _
UAC,: \‘_2- \/\fl




W W W DYWL 00 0000 000 0 C O O C

g

3 TV=0 @ C,
Fea sSinas + Fegsin 45 = w
SH=0 @ c,
FCA= Fc,g,
D Fea=fea = 23\?:,45« B

Une= Pl (W gl o

2AE
2 AE 2V2'pE
V) le ZL
= 2
Be (\E’ X - Wl
2 %2 AE 4T3 AE:
.,
' 442 pe

Deflection of Sjcod:\'cq,ll\/ Detevminate Tvuss Joints :
Castiglianos Theorem I ar be wed 4o colewdabo  bhe
deplection of trum dcmr\‘ix :
j_.f Stakement — In olastc dnuckwnos, the porbiak denivative o
: 8{:7xq@n rengy to?tt— the Lo':m(.aj; mMA' POME  gives
bhe deflecbion &l defprvaktion in  bhe Some Ao oks

-
-

a w
v .
W o 2 |
;IA er, L B.
QU =d}, —> W
dw '
El 1
T
AU __ g




de =a._U_

' AV
| U —> tobal Snain e,?umjg/ o{) s
B : x_y/w 3\,¢—-> ventzeal d@gtecbco'vx ot C,

ok Yhe Po‘ﬂﬂr{&oa c) eohene dedlackion )

Zoool w W adirg
Unit Load Method, :
b s be exckernsion - 0& @m"bﬁlhamo Theonew do

coleuhote w?\mtenmemybb o vonows' ghruckunes

I cose of Tuwmes, §d = = PKL
AE-

whone P—> Jorce o & ""‘Gml’@\» due 4o bhe &vem, eackeron al.
Loadl 888176%
K__?{em Y Wmemb@-%&pp\a? wnt load wn bthe
dne ko ok bhe ‘vaﬁr whaene defle cbiom s Aosita
| algon yemovimg. the given onbomal loods |
1l — &Y\@H\, of the comconneg member,
AE > asdal nigiddy o bthe membay

Cloloukake qwoméov\—l—ak omd. veld cal ok@gtgo{;mm oA ¢
Mermban p K| K 1 AE
W pd I -]
AC = . = 1 RE
Syn Cmvenﬁgh‘ w
: W —1 ! ‘ :
e % | e | = ||

—L—,ehS\or\/eb%a:hD'r\ — Cve)
Cormprorion ~ Gve)



Pl
A

DN A <
< 7 ll‘c_
K

vvvvv\JVVVWU_:@’WU@O‘O@@O\.OO@O0.00@OOQCDQ)’O‘

04"0135 o wnit ventcal boad, a» 3"\ouu’m,

Sen voits cak O(QJS{GC}WO'VM

' AE

— wl

2AE

wl  — 3wl
4 NE 4NE

—n.

Culcudakion 0} %mgowmk dellockton, ot ¢ -
ﬁpp\a oo u_m"\: 1\07\/%07\*'@.& (OCLDL as 31"\0(15‘(} de, a‘nagm ‘H\lq, +M,

SV=0 = Fon = —Fea.

SH=0 = Fepncosds =

|+ Fercosys:

QFCB — -‘

NZ

FcB"’"

um!'

(-ve Wndicates that -tension

awumed, " Rep b who% 2
CowwpneM\,o'n..)

K) AQ’P neb am'ﬁ valued ob'.,ga ‘h Wt %OM%D’)TL—&l lOOd

CfH= > pKl — wil

_ wl

N 2AE. 4NE

P\
Y
N

= S kd’

Y
‘—J
o
o~

=+ ML (Hve ggm noicates bhe
tRE horigortal ceflection
- asdmed, towands 7\8‘«7#: 8L
& comdc)

5 & nepraserih bhe ackual oo
Hon in & mermbey, m be. e
Jorre erckeomnal load, Kﬁséem o

tempencdune. é\ma,u o lock of fit

The wmp  of bobtorm chond,  tembs o noeased by 60c each
Agpome A = 103)0~6/°c, ] = 4v . Caladote the %Of\«%}on‘bo;l,

M guernent o& suppont B,



= 1ox|66x 50 X 4000

= 2 mm

-

Jo cokemhote Wwﬁ'gon%a,t Mlzdmnwb* nollen zuppon:b‘B, a,PpLa/ _
wnib \r\omc%orﬁ"al 'fp’\oa

<74no\)\4854. the. +ruand ‘t§‘~ u\ﬁa.we‘fl, unit (’\thgzoq L LOCLd, .
QIoTE 2 No \JQJxﬁCa,L readtioms. A )
A Yhe botkorn  ohonds howe urit e

$h = =kd

:3(]7(2) = 6mMmm

[y

'.".'g\kpporvt— B wi Ymove Grom  “owands Aght

A %O l? g)‘ua. lack 0{) '6'37 Oz) voriowsd membend 06 a rund
\e,,, g’ ore Showm  n -{?a ‘¥ tnolh cates BL\O?UQ"{?U 04

t;m RGP len ¢ indicodes ocars (a_mé.{:k Calowdaks e
AKS 1

gl N ekt o ol Ak .
Galahakiom of Vertical Deflocbon ot C:
AP% it veorteal - wad - et ¢, calewhate the vakuos o.‘ K

- .Q_\E)x(—z)+ IX3 4= 3+2 = 5.928 mm

Cave indicaker doumuwond o(theotcO’m dumed. W et

Calcuhotion of . %M{%owl'o\l’ Q‘Q{leobrdn at~ Gy

dhe =—1x3 = —3rm ) 32 O—r
v (ndicoted  arumed Lredromn s whoej | ( O
@QKL&OEVDT\ W dowands inside. ’ & N > 1




e A. a4 K ';/1 ds one individmad aoual oo N makip, ST
oh me,ml)on @
l J | <r3 J‘Z GCLL Mm Aotoktion og mgmbojl &D.
s
Vv B Z )
| d ' 11

Pobakion  conneponds 40 oment coupl.o_,C‘uMﬁ mu,ple,)
iy coupla b oastbed. by applying o couple of V) ak ¢ & p,
JA'naJase, the.  gven s W@‘ foncar applied.

Oy = Skd’

i

Juy '
urs  Stroin Energy due do Be'noLW\g:

1, | 4 L
U = Mol doc ' , : 1
2ETn | N

My —> B @ a geckcom ‘X,
T —> ™I @ bthe gfedbom X

Q.  Cootiloven gWLZJ to poimt locd ot {ree end,
W

/ J

ﬂ E1, L

M,y = T (hogavna)

f Npe dac

wuwuQ)O@@Q@Q@O'OI@#OO@/OOQQOGDC)C

o) 2E)
l 2
3 -
= o [ dee = WF = U= OB
2&l ’ . GE\ .
0 . = G6E|

NOTE :° Ftraim awma.g W vw{w%x +ve (o» xavwc—*_"m% b woed),
- W
y 4

Q. PSS S S SN S P S

My = ‘(:% X = — LIS
'L ?_ 2".'

AN

I A O O T



oo Wi 25 W—>tokak load
40EL | 40ET w—> lood /m.

MOTE‘ Sk@. hajom Oﬁ gtnoun zmat% 0-6 cawthwa woh  Hhe Pmﬁ
load. ok «LNLO— end, omd. udl\ 06 3ame m%jmm

Up, =WL3x42§t - 20 5,
U adl 6E) w | 3

Henoan ngvob«te +o! perwrb\ao«dz& mone thom' bheak

- NOTE ¢

O{) st nibuted. Loada - fmga/ L ’hOHT/Cng but  wen)k dasr
aWenK s Pr\o?o'lvﬁ:’b"r\ak ‘o dﬂ'&"am“ The oLegleC){i'oM
due +o point loods @ne Mmene o bhatt of) b wke

boodla

2El 2l
o
U = p)
2el
4 b ) L
Ia k%\;‘Q v f 9 dox x1 (oot
ﬁ""“;rl 2E I (4o0)
' 2
11— Ch e v I = 2I-1 = [‘Ot
™3 =1 . 2EL GOZ “MC)]
x = 1 = i")zl l
2,
v 2El 086
= D=1 + 12 =TI (1409 A
v *LL‘— = 0.34681 _ ™Ml




. .4\,.._. 53 U = (Y)zl. . | . o)
7/ 2ET

] % .
- jﬂ/lig :
j ')D U:N?"\l ,
| 281,11, & yyom |

e
7

04.5 bhe 85,\:0\ lxom’r\ %aA 1 vo.ras‘mg/ {)myrn T 4o 21, e
rormesdeal . bhe denovinaken shald be blwo 28 ¢4,

, w
<\°°>: \L
| Yz | o ]
e,
= W
Noe —E;DC ~ W
/ 1
U= zfzroxf-dx W’ /3 b.
0 2€EY 4 &l ';)
o
U = WQ'?,‘? .
A6 ET.
Oy,
4
o iy
2 z
—_ WL W oc,?"
Mo = TDC Wz
U 2
v = chc doe
2EI1,
o)
L !
— (w \?% .
- \"%o— @ 2\2 2.
<2) IQOC—OC) = W flzoc—f—x(‘—zloc—%
2EL 5 8 E! o
2 1
= _V_V.—-. ‘lz 3 5 4
(g 2l )
o
= W1° _ w?8




19 M o
Q. ' ' : of
?"\ ET 73 (CCASC&R pune Bema(kna,)
’[\ SFD no shean;
V=0 Vo=0 ’
on\y mor
Reakion = fYeb moment - 0 -p > BMD M.
1 1 =
l/l 2,
U= 2 o dx
2€\
o
- U _ ™l
EI 2 2€l

1. /F )/‘2 \/2. /[\ 047\7\01‘(\3& H’\,Q_ ¢ t)eccyy\,s n H\,e, T)na Ow

4 , _
2. j— 7% ' Yo - /I\ giouza(, beon k% [ch_k o o

A Jl ‘t . » . i
S IRV y, F NOTE: Fnain enogy deflock
3¢ 2 < 1< 4.
1 J
4,
A )
Q Calaud ke the 8thain cw\@aa» grohed. of) the bhoacket Shown
| L
AB - Be ]\O\y _ I— 2
c&l. ‘o/'_zeildﬁ— 2E| o‘*’L‘t
El)l . wll_,?_’l _ 'LLS
E)
r Ev,L U pracker = Ynst UBe | o Py
e = 4w _ 2 JP
. Xl 3  eElL
kin w. | (naack
w 1T _ 2
' T ™=y e
FBD of P& ‘,9 - ' |
UL

Yo



N

- L U U UV e w o

A

gn Yhe oboove Pnobbm)cwm the voWcol deflettton ot p.(€)

Cfv;\ = %ﬂ_ (c’w poL C’cw%l'ia'v\(?s Skwlam) ’ @

= 3 (SAQ) -2 2wl _ 4w\3
oW

E1l 3 El: 3ET
w
R - \'é Colewdote  bhe w\ohf%on-hxi amd,  vatical
delleckions ot c. |
_ - |
h U == N)och doc
2ET1,
o
A
AN = a____ f”)oo doc
ow 8w 2ETL

| NOTE OA'CLDM/@”H modckz,mcdx'us) C‘;f ZJJ FHocoerren k}u;b

(M ffieaalt) (Qasa»)

kb« hen m"t'egl\ W
| _
= onad. ‘o OH;\E)\ 4 1 \L My, = —W.
i ekt eomp | > o -
o E 2\‘09:;'3‘0":_ doc. | I 1
v = Sev dW /a . L e
o j H = My, = —°¢
Hccondimg O Unik Lood. method, OMa = My
4 L oW ’ '
aV N ‘h' T‘Dx.mx'dx
EL 4

whone  Ox —> mOme,rr\: due o 0,30‘\7@7\“11/(: loed. -

e, —2 Momertt due Ho umidr load. wpp\h‘id, 07(7 Yhe Pewrbwkvw.«

Aoflectiom. Wb donthed. , -

Codohotion 0f Sy 3

[
GCoverribution ol BC dvec =‘§T—/Mx‘}__mx oloe.
wl JW Ol ow
Q,‘T (oldzs as c_tuﬂ:i.](-‘_Ve,n) = —ELI— j 6W%)(~x)d36
~ Syp =W (96—' = wid

3E!L. ) ZEl < 3EL



ICth-k—hi\l; VL\J}%‘LOW\ oﬁ llAB v
Ime My = —wl , 90y _ 1
Y ;

Y2V
‘ ' 3 2,
s = J —+ JV = w W‘, }\_
. dye VBC AR pyen

= 3E‘ <l+3k)

3{) )1290 ) .H\,e, 8'wefn, ()mbk@b becomes an

shorbcub -
R '07\0(*"\0\"8’ \rxoMéOY\'EULL camtilever o} hmaﬂy 1, o

“ ot Anez enol W WL3
e vorkkcak olefleckeon 4 =

—_

@a[ouf\om 0{) ')\o}\%nw oLefoch}U%O’n

Ag bhona v MO }\DMZOYT‘VQA. bad ok ¢ aapp% am Lmrﬁtnayg looe

b Hhowom .
w

L Contribxkio BG -
B — I3 Q ontra o G
U ¢ “hwvony lood/ %

fbtiods load),
h Hociad  deferom ations ol %ﬁ'a(’
azmwf'ea(, gttuckunes one néjlgg(,—@(

dhge =0

A
7777

ence , bhe comtribodion of Rc P
kom%omrak ota_ktc_do'to"r\ at 6 B Zono,

w

Ny, = WX ‘ Sﬁ -‘L—->Q
’aI‘Ox_ =D fw
w
| ahBe, = ——-[ Mo - ?JV)x doe =0. iﬁ%> Q
- J
Cantrilb akiom O{ A8 1 4

. = —WL— , oM
"y QB’ ) &



-

>0 0]

o e W

N N’ o/ o’ u "w

A

A4

v DO L0000 00000000002

A4
i

EKAB EI fr\ga _‘?L a&
3] @ |
— ol allr
EL 0/6 1 C‘lj)(d) dy Q W otwwun,ﬁ loed.
NOTE ¢ Fhe punpcie 0{) Wb o d s Mynma, loool. ® wto honve
b ool difjorentiakon wnk Q. One bha pardiad olfhonen ot
. ow, gubdiioke Q=0

h - N
Ape = - [(—Y (- — wlh* g
moE [y g )
a2
Shorteut :- /‘ﬂwl’ _ , J——N)Z'lgl
hoe T4 e, 4 2 -

d= wl(h?) - wih?
7T 2El 2E\

Whot W bhe l’\or\f%on{:cd. el leckion ack

GO'Y\A\&OJ'\' o X('IUH,—OY\, X UOL\OAQ— ?\O\-C’{-&Q/L Vedb_ﬂﬁ hr\(x_kz,g orve
m}ﬁu o) O with %omgowml an  &houmn .
M, — WRsiND

aw
Wz

Crh = 2 [ M. 0 , As ds = bhe .
v E' 5 W A
= Rde.

T2
2.
= QIWRs'm*B 'R A6

Tk

= 3 o— sin2®
- Z\é\:k' fs\n’“gdg_ 2.

2 |
Q-W“? x I = TTwR * fsaf%eo\es AN
‘ 2 EX §




Maxwell’s Law of Reciprocal Deflection :

‘¢

gqh ovvva @LO\A‘HL Z"Vnu_c,{;-(me_) the.
o{,lb‘P,\WY\(’J\'T%’ ok pount J due 1t wn
lood, ot U W equel 4o dlefleckon

ot | due to wnit lowd at § 7 g

NOTE o woelln %ouu w Vo.M,oL j{s‘n both Pmmatﬂ amd, |
nov™ Pr\/\bmo)bc’c Frruwckbiunes | . | i
Mowoelly Lowo s bncepen clorit ag cnomd  Zetfoma

R A , B L

-~ 1 ' T]
/31,» ) B 1 l
A c » B c. =
A | : i
dac = 4 deg = 4. deg= A/ _
3&“ Juy , | ‘ —
NEDNES DAY WORK : . |
“Wonk , ‘-
Real \Lwe’xk Yoctual wenk,
Wi
Wenk dore bg Wi e bhe dineckon oz) a w|/2 j/
e cz,bb ovedh ’d_Q_LA,&C)C‘COY\ ™ Zarce dnedkom fn\ \\ l({
. = — ‘
= ‘W, J]Q N \\Jﬂ\ I
diz
e

Wonk dome a load due o He oyl ction ccwbed l’Z‘
sorme. obhor loodl U colled (YU*JCmL wek o Lmoamo_,\,a' ook
Nibual welk = Wa x J;?_‘



Naw

DD

,.~
)

LWL WO O0O0CO0OCDODOo0OD

i ooy [ s
R A ™ 2 VP 50 i U B

A4

A 4 -’ A\ "4 \ 2

9}\ ) wonrk  eibhon -6@91&, W Bmald N otuplace,m o Q
s Svmadds 4n solidl '\’Y\LC,\’\W\MCA oublolmm@\?bs e gmoll (wotual )

én «&)QMOL N,C/\'\O\WCA, ﬂelm ore - vurtueld ’g |

Neoxcwell’s Bebbl Theowerm »

P Q. P:L
@.6 Wods dme o . Yhe o(mPloxUchdz \\ JP‘ JPZ — 7
BT
caused lg ] 73’“7"*“ | | JiQ R
: | Q uoteryn
ok ualk wenk done \’a» dﬁ’ & 9,

= @ 8p+Qr Dop .

a4¢t,ohdi'vx ‘o \/W.O/z_cue/n — Rttt
there two vunbual wenka one_ e_cz}&a,(”

5

C’stiahano’s Mvimum Strain E'ne\g), Theorem.

Qve/\d Sclj-.&%eﬂﬁ n this Univowsz. ol M({\r\ o X{-:q,({lp_
e bw, iy b Thos minirouem @mﬁaﬂgm b the banie ‘o

rin. 2¥Neuin @MJ\% ’Wkeofxﬁ,

ug n w\'\a annch QNQ"@ Aé;z-l,—mm C,A gtatical LY\MMM;“ o
whoein o number o] differevt valuos O} Aeclumel ol frces 8a7(23~éy
the onditiones o}, shotical eqbm, theo actugl, values  one  Hheso
ot henden the gtnem emmaa, Bt07ed to o Amirirmium,

2
3u ., 9V _ 4ve

'W' =0 J '"a_EZ’ m
: ¢ <
gr\ ‘oo q\ﬂ'\\?@\ anches , 9Y _ =p — g

[1%} ,r /]\

e Ltotol Sbnein ey stened A rriniraum




& . 3u = +ve R represerts nedwndonct orea,

or?
kN'b o»pp\mQOL ok oo Peftﬂ’b A [V Sx\om e

q_ 94 ood 06 {006
‘f‘@; p’WoLO\-@-A voricolk O{LWM%O’Y\ 0’6 A‘D =5 o AN ook

Ac = 2rorm ok . Coludate  the defleckon ok AV the loads o

O/T\A( 200 kM ack ok B & ¢ MPQCJQVQ%_ ) ;
o 1000 kN -

400 KN,
) 1000

Vinbuwel wé\km w | 1 — ’JZ N
g ke e l Lo |
— J\ 0o \OO.
Yoo dp, \EA/ { 7 & e ] 7

Vodual werk done L\a. B A &
othen loode = 400 x5 +200Xx2 . ‘ )

7

= 2400 ™

—

s d N = 2400 — 2.4 vam ('\fi;x—}:ual, wen ka eiual os  pon
. . ' l ’
" 1ooo Botbit Theonem)

NOTE ! ET C:\’\amdg P\\ow"ho Zigmkic;omce..



) - -
>
2(9l JuLy . , @

ey 6. MOMeNT DISTRIBU 90 NIA YT

O
O ® C@’WPLO&LQ»TY\@WE Method. . (Praf. Hardy. Cross).
0 . v
o Ltilpnane  Coelecient method. -
O guww'wo, JQPpﬂoodmcoti'O'n_ medkoo |
o | _
0 NOTE : © g“ﬁ in am«a beam o %\QN tho 4nial 0ocomols -
0O ' momextt  dist 7o ubion  deesvit end , practic wo Ctm
O 7:\-013 ’\mwmomo‘*o"&&“’c%beblﬁ
O law  hom \DO,L.
O
( @ Jhu wohod wai»ocQUcoL b —
O R
) QQ}\,O&I‘O’Y‘» mdc‘xocL (kC{Y\\S 'Y‘\")QJB“OGL OleSe—'Y’VGS—H'nS 'nom-\e,

O B Triok ond Ener metiod |

: 3 Leore - -
O NoT‘E:G(phoB'. %O‘G Crond  how 5\4@ Coluran %hmdg, ethwol alse B
O
O Va\iot'ﬂcy of the Method :
O | @ 72"8‘&’ J@Lﬂbmi Hridekerominete. beamns / dnates
3; 4 molid oo ghrackane  has Prrben nal '\'W‘ZT!A Volid 1{@71 both,
J Gl Prasm okre vk, NOM Pmmmc’ sEnuckones
'
5 Absolute Stffmess of a Member: (k)
D gk_q‘ MQYY\EJG% MMLQC* o P“OOLULCQ U\’hm‘t' ho—‘;qjxg‘n_ q7t'
J eon end- o{) o wmemben W called, oqlﬂ&ﬂobe/ Slxkb’ruv\o o& mmqu
D b rmlabon o wathot Siking
) ~

Son SGnd, Jicced

K= 4EID = 4EL  (unib
L 1 n otatiom ,

o=1) ET, L

Cose 1

W W
-
, ZP
@
_ll
T

o



Case 2 .
C' Ot
K = 2El
- k=310 X 3EI
1 [
Cose 2 g(m. End Inee.

SHffrhess of a Joint:
Ghe shifnens of e ),o"mﬂjc (sk) w the gum of Skrerses o
ma@ﬁ'wé okt Lhot a'oiﬁ’r'

,l. al  the rrembors »
AT
KDA = 4E) KOC = l—lE\‘/L__ (—C\xqp[ Lo qno{) ) El,L
. 5 - D EuL\ ELL
El,L o
s ok O = “LE.I .
- | 7777
S, TK = 1D
O.
Rotarion ok C')o‘m-% 0, 6 = ML
| 1M EI

Coyvy- Ovev .
| A hen @ mMoment N W aPphgo{ 4o hove g #aptoton
ade  neas o s bhe morment d.welopadv' ok -()a:n ends W calded,

'Co‘\fr‘y Over T‘)owewt° (CoO.[‘O)

. ,- . ' Ley . . 2E|
Cose 1: Hou ond *@;”"‘«@L (‘ b DL
€00 = (poment applied o i B
\.' — danads Q“OL-) A Y 0{) Zame fange o dineckion



COLOLOoO OO0 00 OO0 DO O D O ¢

o
2

Wl WG W

“ VoWV W W W
o

e’ N

e

Coge &+ Gonw End C-N'waaol, | 2

Cov =0 (C-H'maeo{, $uppont /N///l\
Cavnot +ake 3EL , =
"Y\OW\ehJo—) L @

Corry Over Factor: (C.0.F),

_ Momant  nduced ak. {on end.
\/Vlome:(ﬁ aP\;th, ok nean end

CO¥

Case 1 ¢ gon end, %t,xed,

cor = 2B/ -
41/ 2

Case 2 o end Q}wad’

cor = O =D
Tind C.OM
ert daneloped,.(neniBting moment) 7 - y
Moment domelop el (roviting )q“ e
ot B = M (clockwue) = com
F‘\OA C. ML
T T ro/L )
I Y Pnojgbﬁw,cckaw@ C OF | M/'—gL———EfB, (F8D)
COF = ™ —j (bo‘:)m " fame COLAP\Q - two 'eq%ml&oppm{\“e
0\;\7\@(/(55‘0“)_ -6Mcu with fovme distomn

A moment ™ applied, ot A The cwva oven facken  rom.

' <™
A to B | ?"" Ll) ‘
] > 0\) 1. 4
o I/Z. b < <) o b= . *E
Qon Yhe ©OLOVE Pmo\ﬂem, COF  rom A B
B to A.9 Ynom A—>B, ,< 1

Inom  B>A, >l



Relative &Stiffnesg of a l“)em‘beY:

Kon : Kog + Yoc t Kop @ KoE ? <
= 4E)\ /
Al D
i
| I <
4y I 2L values ane different,
.L‘EI‘ . ?;Elz_ + D 3EIL, , 3EI5 . E
T T T AEVAN
= 4T, v 3Tz + 0 3@11.‘ . 3Is
l] la 14- 15‘
-:— I;T\é lﬁ 4-’
=L :3 12 .5:3 Iy, 32T
Ly & L2 « 4 A S

Rtio o ke simen of don ond fmed to fon ond Dirgen

é \ A\ : .
[aa¥ 482 e u)\d\/

The  SBKhmews 06 %)OJL ond. J@,aaeoL '\unaeat
h{)m ek %»oced mum% fame vakues 06 T 8: L.

Distribution Factors : (p.F) |
. 1. o _ K
D-F OJ() oo e bau muﬁz«ng A a«d,@’\vfb =

?@LQDEQGL R

mmk)@

K > aijren ob e

wohen e |
SK—> Furn o?) Hhe Bh‘{)’b’Y\ﬂMQA o% oM An Omleng P 8 ak koo
a‘o&h{:.
/! v
= LE\ — E| J N c
Kee = _3_35_\_ = EIL
' = _Ken - El A
F o) Bh = = Bl M. DF 2c —
P b Bl 2 (‘)7 o}



® Gurrn o) the dusibubtom facksn ok e foint = 1, @ -

M/ M2
by @ TD T/ o
A B C./r A B B ]I;
Cowm ak A com akt C (Nna@g
| W)
Re L3 _ w2
3E| 4H4ET, My = 3™ + M
41 2
R = 31 _
B i % (dm;e,LoPeaL 'mon'uz:n%) '

Pgb‘xtﬁjmé momant ot A = _"‘{0__(01)00&%@)_

/ 4l2] [« [i]o] Cole
/] E-
,/, Lo o1 T ono? Ity e DF ot B,¢, D ?
A
Ken = 4EL
L

note : Jhough € @'\m\éed Jupporvk, T the m‘g\q—t side of c.
Gmptheon  Suppowt W eidin Yerree *ﬁe’m the pwhpote @E omo/tag;g
C  ghok be ~treated os h‘a% o fed  gupporct .

Kre = ____L'El
1
of = L (Ken =Kac),
L‘74% <, '
Kez = 4%' Kep = 3El Q’%O”"GL D’O'"la overh eochsts
L. '
amd vo Iuppeth o  the 7‘1/8\'9(7 giolo
B ‘ Yence D will ack Like Wing od, '
(DF) o = _éj__ : N'E] ?{LP'POM/
ey = 2
At D,

Kpe = % , Kpe =0 # (DF)DC, = (DF)DE =0

= =23



~ Aug,
ATURDAY

@ Colehote bF @ C:
/I Kea = 4EL _ 4El
— C 5
| Kep = 4El

Yocan 7

“4en

Calcul actiom O-F Rototion of /RB'OL Joirts.:

Lo fyros = M
o.

T  caleakate The nobatton .02) A
ae’i}\’\‘h, Fum 0-6 H’\ﬁ_ gﬁ&web O{) al,
the ‘rembers meeﬁvg ot the joimt

NOTE *

S og bhe Sﬁkﬁ'\r\WGS oﬂ ol e bens meeti

wt“a,

Jeyw\’\', w calhed. /Rojvarbox\al g{xkbw 06 804,7\{ (ZK

gr\, Yhe dbeve ‘68’

Sk = I6E!
L
e = M N — homens a\;/cma ot bhe joiv
S K d
= ML
1bE
Q. Kon = —%— ; Kop = j-‘;’ih: 45( 5 KO<,=4ELl
L .
A J—t =(DF) = !
3 o Ql\o (DF)OA (OF) g = (DF)o, = 3

3L — \ = M
= Pro= 3% <J?T % 5
A; g} Mg =0 (com ok r"\;“‘jed, gu-ppomt)



M VMAVMV VYUY Y YWY YOO 000000000 00000202 0 O0CcC

(I
?YOCQdure 0{3 MOMENT DISTRIBUTION METHOD . @
Step 1 : Jdcalbee the strucktoe. o

S a 0.5 4;0 KN
Step 21 Cakumlake DF ok bthe | Y l 20 knpm
’e,‘\?ﬂ-u ”4 2m L 2m N\/\r";(\('\r\/'\rv'\
a j 4m; 1 3m, T, 7l\ '
A

Sbop 31 Coloudake ovtial ™o mets B
P Ceceibvie load = dinect lood -+
aM(L’YY\cLVa, *x M‘TTLOWT\.QOL . » momevet .
gtnu cbune. 4okn
N OTE : g—& one O% the ovd fuppont ﬂ f:l/\ KNVMYYW\
o\ Z v
. E o /I\
A 3tm/P\L PP oIt IHLUNNE v N 20kNw. [ X
—%LOc_QJOL QU'PPOT\?t" X . PIREN :
AB AR E
\/\Qomeh?bb on : -5 T 425 |- P
) dure g Cow()\z (/W) = _‘j%_—_%_(_)__ Bal — — — -15
=45 I<Mcwi-° 1.5
o . Mood.iFied —29,
s Mppag = +5 KNven mod o +25 |-22:5 o
Megn, = T° KN ™. Bal -1-25 |-l.25 . .
0 C“o -o°6a o
b dume o cevtnal povat loeds l
N
Moo = —wl _—49X4 - —20 knfupport (1563 +23.75 |-23.75 )
A8 = = e
= + . +20 kNm . \ g?-q
"Fen %L SFD ® 1297 3 E
momavﬂ'ﬁ» on Be ¢ 27.(‘3)3.\' ® /L \N\Zz.o
2 3 - . o
MeaR — wl = —20XZ _-I15 XNm 2375 :
\ = 12 ooz | I wAlhe
Mpgn = 415 kNm ;o.sleJ))/ \L]\LLU/U/

S‘}:ep 4 ’RQ/{QMQ el M—nlook the eond ’Y"\Oﬂ'jg.clh'b ot 8'b\"n/ple, .quppo?dz

ok {7‘-\,@ e;h.OL.
Step 5 GA(pp’\a c ovearL :}‘guie oo M‘éé"*“*”@?uwom-
Step 6 : Caloukate wodified oments often the end. tumple tuppor

bok amcad, and. mcmwa c.0 W wmoade.
the. ytenmod, prpcﬁm‘r moments o fze&,tz{%, Momer

w
S'kép72 Balomee .
aqbm_egquertion. The umbalanad intownal moment &
the natio of O-Fs. o4ppla .o,

Anrrabuked, N
Step 8t Balamce , C.O, Batomea , CO ., (Procems of (galmw\% com |
nastni chel W o tniol ke the walue ofy moment b & L 107 iitial mome

I



@ Stondard Coses OF Tnitlal Moments +or Fixed. Beoms.

cose 13
0+ 0

W b +o.
Mrag a ks
d \L L, I\QFBA ~~ e - . 3
| 2

*—o—se— Vo

Sign  com vertion !

Clock wige womerit = +ve
Anti— clockwise momerts = —Ye.
= —W ' FBA
Meae = —;;—"_— ; 2
case 2: w
MEpB y \L , Q"’FBA )
*— a >"|<. b ”
Merne = wab® 5 Megn = MF who
: 1% 12
case 3%
¢ whm TOrRA
4 2
: 4 )
‘ C —wl ) —+Wwl :
MEag S 5 FBA =
case 4
rap w/m1t M A
% :
| 2 ) =, wl?
Mepg = — R ; FBR =+
20 20
case 85: NOTE®
|\DF;A§A [%) N:EBP\ 5&36» 5 oMb UYNE dineckion OA WppOT
Qif 2 due 4o a moment uple
o *—a b \E mome wp

forre. Ob Yhok OB ouppbe_d, Cou?lz.

Y\Q:P\g = + Mb (l_zzo'—b-) 3 POFBPA = +MQ,(2-b"‘OL)
LZ.




~
-

“ WO OUOeO w0 00000000 0 DO

o= W W W W W e W W WO

N

C] &9‘& o= b = )./2 ;
Mepg = Mrea =+_‘:>__
= 21 -
= ® :
= O; Mggn = +1
MepB 5 -
@4y a= Vg omd b= 343
| -MF—‘AB = “‘i—‘v—)g— (ouwuwmzd, dneckkon w"lomaq)__
l 4
= 30 (anti- oW ckorise ) :
\b w
.
NOTE? g'w_ Last Sﬂr@p ﬂxow(o( be comn& oven ’,
SFD:
Pro ceduve ‘l:o dray O
. 60\;;302@9
(j) F: BD 06 ‘P\B : - eo&ge \qgé\e‘f'
ARt
' X N 3?',34 S
l‘évb&k"'m 278 &60 .g*»@ o 6‘\\-[)‘ _
|> 0% f d”’ﬁ%@@,
(\ f t Ay . 2 OO‘<<> ‘g %19;;}6';40 s
T 2 20 KN /l\ %Q%(fb@é&oj
, | A 12.a7 kN B 57,03 KN.
APP% ZMP\ = O>

Rg x4 =+ 15.63 = 08,75 + 20 + 40X 2

s Rg = 27.03 )
glcm—‘\; :{s?\om le,k't. Move, N the donedkcom O~6 morm al %m@

<)
SIGN  CONVENTION  For Shear force
T' \\/ -— +ve (q shear —!—ve)
BG -
i FED Oe 20 KN/va
281y x| ¢ > Mg =0
g M % ch3+23-75 =20X3X3/?_
szqz \ c 22,08 Re = 22.08 KN .



NOTE*

@ Whowven udl w Pmom%, SF Vories L'ow,ou\La_,

Vo, = Rp—20 2.

= 37.42—- 202

® Whoeven SF Cfi\'\o\mae,b S?ia'r\ » Ipon mormert i maocima

q)voce,duwe, 4o - dvaw BMD ¢
40

B3 /\{\ | 23.78 lS’obSﬂh\h\‘G ) /dm . 0
(e y——pds. N LYl
T )

0]

i023)
2.Q7 27,03 ;
i . . 30:3\
NOTE : ® Sign  Convention Hfor BMm:- (e cdmaﬁ% oibiol upponct )
Clock orwe - 4ve M omerths )
gA’n}H—'(/LDOk'UJ{be, - Ve

5"2‘38‘“’3 (+ve)
® nOkile d\?\ow?mg oD,

Tagivgs  — ° ~ = |
Hoggima — - ve ' @

® gn‘\:mn,aﬁow\ak %R&n wnvention ‘o dncud BWOD |
o BO OV feonsion side ;
’ ad4 . ;

¢h B d'uw\;- 4o bhe left 06 Poﬂmk Load.,

Mp = 12:97 %2 — 15:63 = to-sﬁ-
‘ . e
BM™ d'ub’)c 1o bthe mgf\\‘b‘ OE o wp
Mp = 27,03 %2 —2375

= 30.31

Points of Comtraflexure(G&H) ane the potrii whene B
Cromgee Tgn ok om0 |

<L), 23475 20 kN/m. | R
o
NN VYV NYOYOY YN, 1

37.92 02.0%




-~
]

© 0000200

WD P\7

CCO0O000C 0000000 0 O0OP

L C OO0 00

-

., : ) )
NOTE : “1

A oy ot withouk couple, BOD il be a llouss.

Left +op — Ryt -top
Left bottom — R’B'Wv bottom.

Colouwmn out — Beoom out

Colowmm 1M Beomn N

oh Au . , A
o™ c%ococ’ctoﬂ’k of /Potﬁts 05/:' Goﬁragflexu)\o, m gpmn AB:

b P‘ﬁ“’\" o}y (m’T\?"\wkteac,wm,, =M =0

Cortivdon o sedkon o a distamce oc wklom logt Suppo it

4
Mo =0 : 1563 ] /j/\. l 23.7
a2 20 ]: =il

= 1.205m™ R2.a7 -

o
’//;’_—./_

7O
C.Jo (oot P&TT)C O‘Z) CO""'BLQOCW H, Q/Pp% =Mm=0 aklom 7\83\7*: ide O%l

— 27‘033C. ——-—-23»75 =O

My =
% x, = 0,88 v . : 375 ;OKNM
¢ —_— .21 N OO YOO .
Mo . 3pon reorertt v AB 30.31 K m 8 - -
37-q2. . 92,1 7

%ocoda'\fr\»ob For‘\;fﬁf O& MOJ@QDCUJ\L J') |
s wg =0 ek\O"nr\ LL%AV S'LoLiZ/ D%) c,

2

2208 — 202 =0.
2

oc = 2.208m

BPM momm\'» v B occ o wq\mxe, SF &\mﬂu Lign Sl

MMO. (@]
nuco~entcol 0 |
gczﬁ Vo =0,

22.08 —200c =0
oc = 104 mm

— Octww ok a Lukom e 0{) 1104 v

\/Vlafx. Ip n oment . RC
_ 22.08% 1104 — 20X1I0 12,19 kN
Z




-&. GOJ{«M 'YY\O‘(Y\Q?Y_\t wt A,

¢ s
/:r 1 ’|\a, c

n‘g — VA& . S ‘“
A Mp, 5 (083" (3) '
1 {0
lh\ﬁa,\ o o Lo
Bal wWol Q
WAk
CIO 2
WL
T
(4ve— 50\33‘\*\8>
KW/M uo\.l/g W/m
3 /\\ S Te.
i
W\z W\Z > N)pt=
= T2
:'W\Z b __W‘z R - WP xl___
ah. o 2 - -
r | Rg = 3wl o Bl
=g o J- e s ay

éﬂ‘\D \ Fporm MOmMeRtA occ ans ok D whene
& +

SF Cheragad S Cond ik |
SFD- \lswt e @:‘ o

s Vap =0
Rg — Wx = D
2wl wot = D P ~ = 31
; _%
ol
‘v)mo\)( = RBOL — \/\12.
= w3l 2, wi
= amlxsh - &) T \e
> | aw\?
= awl |

12¢
128




A 9. Teoo Ipane- cortirmous Learns ool bh xivab, upporitts
| 5"‘" gwl
& & 17% o

-

C Lo e e 9

W W W w o

N/

oqrr

o

2

/,\ e {’I\ 1,a /[\ © NOTE:

\
A 8 c Jhe lurnn  at B ghall Le
3 v 10 ' 3 dosigrud. am aoial loag, 10w
2wl |o§v\, awl d A ﬁoéo% g
g Omad.  Morment oé A10. Q L)w« :

e

)
W 2w, w .
3 \L Q > ' \L-
g \
/‘—Vz Va. T T /2 Vo T
Toh =0
6 X J
-l wl -
8 8. Rg = Swl g2 Rpn=Mu wl
wl —wl 1S \6
415 g
L3wl -
36

Q. A sSB obv ipom 1. omd umilpim gecktom 'sma,Jco wdl
-bkm@%ow\ﬁ. %o(de*h% o Maich prop pocad ot the cortne, bhe
R ok the reigied Snpp W

‘ W .
N\N\\{N\ Mg = W (1\2 Rgz 10 'x—b-o’c-a/t lood.-
i OCY XN B 8 = \bF
Yo ]\ s /I\ )
— oW
2 10 wl = Swi

I®
|



Sinki'né of Supporbsz

d
QE\‘TT 5 GEId
y .
{, i E“ 5
$
, \?-é\cr 12'\;\6
l3

Tgad’ YIS
3 18
3El § 3EL§
e G
O )
3evd O
Lz

?O’tﬂfﬁ(m O-F- gu PPo’Y%S A

L\E\‘lep\ 2EID,
(4 ¢) !
\l/ =0T TGE\GE
1* 12

NOTE @
Roockiom due to wuple
on $W‘@8 guppo ke ords
= W&

N ook

l.|'

_ (_Q,ELJ.Z—‘LZ—— _ REd
1%

L

3EID
(’1’“—

e Ea—

=z 3EI SIN
. 12.




L w0000 0 0000000

wol e WYV e W W

e

~we
A [ ‘\l/ V2 g
1 \
Rk
w @ Sy
Vo
Dy N

S ok joT A, Oppg = T
e 47

/l\ Y,
w

&)

(2

Fhe goumkarne W gyvmetnical . Heonce

DF ameq/M/L o 05 ¥ 05 ot e
Joirt

wl

L N

8

& Mgyp =

. wod. Hwilon . the case  with
. gmﬁt— A W M bakon » :
o X’"ﬁu %8n rooreTs = wgl,
w -
. L
s v N
w M T (2w 1 _
i 2 FhY <?> —8_—+WTL£-
Y 1/7_ gmm one OJJ\QQ% Lok anced
1, Dosian  movmerttc = WLl
3 ¢) 22
_ w Y'ia'\d bloek.
APD \ R
1 ElL, \ ’R;a‘m[, ok W thouwm Supported. ‘oo
ti Leavra AB & <D @aKULobrun 06 the
I\YA riaid  UGlock W oe——— 9
N '
B
z EL L. '
» . Gl - ol t LL)(,Q, 'f’UzﬂL
&prontz wotth z’m\‘\hﬂﬁ.
GEVY|2 GEIS/t RE\J
YA a s
) B
C\Q{ - BEId _ W
T 8
§= w\®
3eld 15 El
Q. p. \ N -
(O o
1 _-{ @ g\b D w -{1002,0(. )
Vaad g
3 pevd 4 RE = W
3 B 3
S = wl
= 24 El



!:-YQYY)QS

b k/\[é)h— 8w% f—jﬂomme,s
Q.f,) gboaa gﬂgw\e's

—- Nom-s woy Fromes

\74- ={{\ovme wild ot gw%’ "B i |

(N YONOYONSOOYOYYYYTY,
gammd?\ioo,L w ol @Peatl . : ) 1
. gé @Hb 06 Wb orckg 1 . < ) |
. %m«mekﬁ&/ ofy <8 o% coluvynn . - A

mm. o beovn &o.c?h%mf\
I
& % ”&Wm " w\zséxnmwuw/( bt %{, v olm’fvpd
Ve o
gide it ok  mov Moaa, \L \L

o one

4
4

—_ guoa& g?\cxvv\es 7//%_

o M
Uy 1 8y ‘
! l @ ghowne vl gwoa
“4vuwonds Last feotkon

gida,
- s
LLL
]
J
e n Nl e ata sy
e '
R // ' Swné Aocoonds nta’kb,
B\ s
Og=-0c
7—L/_ 7T



O

OO0 0T OO0

(-

(

WO

R T

R

4 S’ N’ ey’

XNV
L
L I, s
Vo
.
4,
>
I
77757 TR
5. ataa
e.
7777 7y
G.
AN
1L
203,
2L..
-
T77 7

e

CO)MMN.




P4 ~

A 2PL
10. 4 3L, ElI
I ] .
8L, €]
| : ’ \Lp.
3L, El
l.
L 2L
o= PG _ epLGur_
3El 28 =
D Y4 I
- 4 ' -ﬁ‘mm < C"r""""%'/F \74pP’\a untt couple. ot Bc to (397[3
. @ notokrom o& memben B¢
"‘!mm.
ad
Ope. = Ekd’
N I/ = (—1 _ i ~3.
%} P Bé——/@(—» (7—‘_-)( ‘l+—2rx2..)|0
A V..
= 15 X102 nadims
P-5s
p
M.,
S e I
/] 7’/2 P/Q { J/r /Z
Pla.
%lz. Tee St =6
p [ — hd =
e
261 ‘
4EL 1
N
2

5= e



S <
— &
b3

« ©
[©

-2 2 T

O

R R T
1€ /[\., H Ys 7l\ s Vo /‘\
A 8 c |
"gmzb romewh @t rmid— fpam 0‘& AR =

~
[

Moot ak g = 3wl = og7sx wl

gh care, of) k\:w@( l)_,ecwv\) mormer s ok obhen Supont  ihvwomses.
o Morenk deveases due ko ‘g"mkim& ot fuppent,

Fhe neb readkion ot the sﬁr\“f‘“& tupport’ clecreosas. The net
toockxpe. ok obhe Su?porft‘ inoeaser.

w OO 000 0 C OO0 C OO0
A
/w
%T’.;EA.
< >
T

25 \I, 5 \
J - |
) N T
J
3 A A 1 2
3 | |
} M/’l 20 KN
. |
R c /N o knim N Y
) - RNy Zr=0 B
)26 : B & : . B _ (7419[3’\{5 o P
) o N 1B+ 10 4+10x2.6 = S Hp,
lo :
J e 5 ST Ha =% 10 kN
)"U“j;}'s,: 25 | : 25
o Vit 7777 A y
) A D Ha . \\fl'b’ kN ’ DE IKJ
J < 5Hp = Mep+20 ‘ Mep
) Ho= Mep  + 4. '
’ : 5

N



Jor honigorisak o™,

- Ha 4+ Hp = 10 kv

Hp = ‘D"’HA =0.

s 0.2 Wt 4 =0
Meo = —20 kN

1
— ]

27, Fma the givor %\m\e s nolen Supponds ak 7»5'3,«* 3ide, it Carmist
| howe. /\\mv'%cm)cak neackom Gunbher ~ as bhone  ane Mo endt,jyn\p,,{,
"\o?\%d‘ﬂ)cdut Loao(,s) Mo (\'\OT\Agowﬁ:de reackcon  at L@kk 3“-13?07\7(7‘

B < KOy slbjecked o oxial e ol

S 7.

» AAJ : ' _ LN V‘\N\mm. C,

8 .
9} _ . M ack Uke o 5B (0 mom
éé e

= swlt
A

—— =

100 kN,

2
A = l) SO)OOO 123322

i

23. 4
1 = 3.125x 167 rmmt.

éﬂ s PﬂoMeﬂ"’\, acciok Mﬂm‘*ﬁo“& Rk
Co‘Y\b:\AHJ\COL.

Commdan FBDs
' ' p foa— £ ) P _ |

$ ol p Hod il be takin canaol, by
| » COI\«,'WYY\‘
Finca, Tombor AB and Ac ove Joiree
%Jobkcm Jrorn wwabc[nl,v%-j conelor
A | sz]‘u, TMowe  farve dﬂk‘.ﬂao&-o'y\,
,I\ e, M&M'\/mﬁa&k OLQ»@QCETO’YL O{, A O’E l)ed/w\ AR

= ancloh ohef on okt o Ol) coluynr,




.

o
\M

[ NS

«w © QO 00 GO O YO OO LU0V

9

,740&0/{4 OLQ'{)@\W\&)U‘W OB column, = Pl N
AE S
y S
= Pxiooon
% 1)50)000 E’ 100 v
! 0
@bkladvbeh ob u/«mb%\w‘gn ‘\7?,{3 ;N = TP~ @
(100 ~P) 1000°
3XE X 3-\25X|Dq'
= 1000 P _ Qoo-—P) (0003 .
15000 E 3XE X3+ 125X WA
P = 5-0] kN
3~ 1 1 |
7 <& DF =1 . ? ey Tm
b N2 /R s
= M
"ba 2 y N /L,
— /TN
Mab = 22 S
* =T 0k, “Ha = 12+ 2
% g 4.
7T
Ho = 3W
Mo/ 164
_— Ro. = \l\/og--l- Ha> o
» v ™/
= | M \> 3 \2
(2 (e
= N
y
B ¢ §0 35
4 N 4o ,\('1’"30 KN .
- D. ' I‘B
S
2 > R S0
o



NN

gl

z

¢eld



thaug, T

decony CLOPE DEILECTIoN mgﬂma@

$
8)
D : ' Soluti
N i . - omolunons

Eg \ Methad. .5 / MAXCON

D @ P ent : ; A ©  _NTERPRISES
S ok Complex

3/‘ § U,L\)&JW'YY\ "Y\UH\OOL\ -"»J::.er;, ilyd.
- 9 Mobile. 9700291147

gb&{{{)wzﬁé rnethad
S Il w bhe Jarherr o b ok ebhods, givenm Momé
® gren b &

Yali dity 1 ' |
-— wbp’l)uk \{sn omo%jﬂt'a 06 ‘Né\,tL d,m%ei «k\m-wz/b / 664:\"!\6
- & cormot ba we :

Basic Steps ™ Slope Deflection Method. :

Step 11 Cokalake  bhe umkmouwon jeirt dinplacomertts -

T [
] {
NEE <
A
1— 0O 5
6L — 08, A _ B 77 4 - Qy, 8c,0p. .

S%QPQ:VZ}MWMQ nassnoined. stk une ond, caklahate indiak Wpp ot

mom@rﬂl.
@gh%w MQ/H\".OOL% Bhartts it m{—mwmma bhe z%mde; te,
\@’LW\MOW\, o{) (—O‘Y\Pwhbx\&g %L&m.
)
QElB

W W e W W W W W W W W W W W W WY WD

o) w4uowt¥\? notatton , Op chckmcg ok nasn ond A



b) dq‘U«OUJ 7\0"0&)(1‘0\’\ 93<C']"OOKUJ1AQ) Cl?t' 3 N

2963?4A82 liEIOB |

|

; AN T gmke D
o Hhswme rght_tuppo g0 \61

ced/r> GEd
BV = -

A?T \E;J

5 &, 74MLLYY\Q, LnL\:{,‘a,L SuPPgtb MOorments % CLOC){w-'\Ae

(f'//\’ﬂL

7

— _ FBA
MErg

N\OTE 3 é —??‘L@Lq}b‘\ue satblernertt O% A & B, \74%u‘me, maH
Juppert ¥onka e thav  dhak- Oﬂ be%e-

Vg —> {mak end moment @ A 01) bearm AR

mP\B = L4E| 8é + 2E\ g . 6E\d C < T‘OF
C —T Tz AB
= 2FE\ (29_\_ Gg_sJ + )
L A L TFAR .
Myua = 2EL (59, 4+ Op — 34 —
h® L ) PTET) O
Mga = QE' (9—93 + QA — 35) I
NOTE ¢

® Slope —defla- ko™ @L""mm % the rdakion bw e ond
ol aoedh cupacemertt o the comerponding be .

@ The dlopes ard deflaskions CMF\@Ce,meﬁb) coraidarned. i bka
slope  delylackion. rekhod. e due 0 flescune only Ihe duplmmeh
due ko axial fore B Thon e m“‘(j\/gjlmﬂ— omd. Nen@ ot csvvside




W

W

S O G S S S s s S I

S R VO

Cc C O OO

@)

@

M = = Ol«}:lj

doct

(Momerts Corwatune Rolatcomadhip )

g\\mt \\,T\:gmﬁm\ o[) VU g\m zlgpa. Focomnd Lv%mb‘con 6&\;@&

Aef lackton

6 Jha dbplwmam’b due 1o Aheon {g\% com b wonked outs

uub'ona, gamg 16( KP"W"\C*P\Q’

Skep 4 Wruke do v %Wbmtm eal/u,c‘DBVO'Y\A ecv,wk +o no

nuonben G[) wnlans won d‘,oxh—\:' Mﬁw‘.\ ovity

B c thﬂom olb]lax,ememtﬂ - 4‘.(93)9(‘_39())1):
_é .
C) Mep + WOep =0
AR O
A ®w = =0 (% nigontal Fhean equation
£y:- ’
B & % x A rourne 30'«7\‘\7 -
i \ h “en Pomerik ob ok wuie |
L' \ % 11 ‘ N)CD.
777
/
b K/ Mag
ST Mg =0 Hp. 1\

=> Mpg + g —Phe— Hatly =0,

By = O{)P\B-i— Mgp -—P\-\)
Ly

ZN)L =0 )

2.
Hp = co. + wWls
2
12




ZH =0,

" Ha 4+ Hp +P — wl, =q,

QY)AB+ \“Bh—Pk) 4+ My wls
he ™ BRI Wl
1

L

Ha o

Hp\ -4 HD +U\)‘1_L—P =0,

Mga — wl” | ~.
T 4+ Peot M+ P(la-h)

1\ ?1

~+ (.A)’].\' ~P'ZD1

S“'QP 5 3 go\ve the Gc\(u»xlﬂvm'rr\ eq,wwbrom o ccu{,: Lacke, .‘-*“khooo'r
J‘,a\-v*&— d,:bp\m“\em od Sudstituke e,
sguokiors  tO cahalake bhe,  end mormersh -



.
tié‘

@

o 8 PLASTIC THEORY

o

W

LV

o N

v s N’ Y’ W/ A\ 4 o’/ o’/ o’ S

< VUL o w0 0O00 00 00

Certroid :
' g'b B bhe PG\,YﬁT H\?xcc.é\x which 'b{) o\w@ Ancs !A

dnawon (controidol  axis), yorment of inbbia U the (oau

Py
%im ' pazihr
Jy o (L /
[~ i - - - -
Y, P
= |
Jp >Ye g (fl ve (Plostic 60'&1%&‘)
a (go%e ar  pRYE godlwt&) .
":b > elostic Hw.oza)

'\(;Mi;]_cwnolkmé o Elestic H\,eo‘l\a,au lodXon U wid 4o hawe feiled
v iy Ome of e wmbreme fbre meadher the Yok $bhons.

® AU othor bskesen {brs ane umdensbreomad (o tham 4, ),
AL mcard  the el o bhe erbine feckion & mob Wilicod, ikt

Qlomcee  dotgnt &5 por anbic _H\d’& e unecomomical, . | C
b "ence  ocomoywical . -
by o

@%M%M\JUJUCO’Y\ 06 sknaorses bam& 61@&(‘, %om w the bo.b-"tg

| P\oﬁ\‘)vc bkw% ?\Wc Uwco@———i,t-v (»‘Lokda' wied m bhe,

. dasign of sbak M}"wwmﬁe BEruckunes <3L*e@( & nwckcneh ) where,

Wwé}\ Fonsle / '\m'ék conb on rd:e,elg ane. Mot wned.



N
A
-p pr up »
ML /r EL
/I Plastic zone o ~ _
Sevess }.3 L zon;\ )
Elogvic zone - Fplastic B
v zone Ne - T
Zon =
-~
- : >
Straun —d ;
Stroin —>

Ghe deabacd Sy biclinesn closto plasic  stnew  Hoain
? rild, dhoel B the baxia v plostie reony

C.osnIe o{)

NOTE?

e Smhan )‘\mdozﬂrwma, & r\ukma/ Joner  one r\ﬁle.cjceo(, Ft ooy
- mo;\_&w\ _9% 5%@%‘ W  owolakle |

©' WP@L a\,ojld/ Pv’vn"t’ VS T\ﬂ\lﬂl’;ﬁﬂk a W bor\?uzl‘vajﬂe <61\OvPQ,
?e:«x@'ﬁ‘iva)»- Yovoen du@(d, Pe&n{: w bhe Coruidareod @ bthe &»e/(at
2hnoms erf{) Ye mco\ie%Aak , 7
the clastic gone, Nooksr Laww v valid. (Frrem o Haain ;

4}7 eand g ghnain  \noweosel, strerd N OeaaeA.
©® Yookdr Lao '« nok valid, o bhe Pl&b‘\ﬁc gone. ‘-743‘3@6\,\ o

-]

e Jpg) o er/. P\oﬁio gone ftrers B cornsbarit ’Uﬂw)ﬁ@&ve_ e{

(S45 Ze;é r{‘j _ =Y

=

he ok,
ek

Sy

e’b>ea .% | ‘Fg




-
el

QO OO0 Q0 0QO0 Q002 D2D I

WL QO 0

A

A

R N A P W S W

H e lods ane mew han elatic failune lood, QkL
ghhain  of forme  of Fhras wil be mew H\m W yﬂa% %_’
Aharaoon  Fohain b Mmene ham %) Shnens  becormon %L A a
potiadan  loed , stnain of oM He {bres becomes Jreako thon
amd, hence ol dbret peach yiadd am by, Fhe foluna wln

thow & dobod  nedisknibadion ol gbnomes (ath bnos ﬁm&w%

_%) tn called ’P\.oﬁlc, {)ad.wu |
S!\Q‘ YQ,C)WOY\ uJ\\/L %MQ« “’V{L’ﬁ\b@ 710%’03&0')@ CLY\%LM{-Q Q&T\Nodt“m)

ok P\mﬁc {o.;lwuﬁ-gr\‘\'e—“c& ity called. KD\OE’-\HC th/\@"

* ?eason for Plasic NaA ™Moy not~  Coincide w\bk Elashc WA
947\6 )Oszj “hos o ‘Kcu(x‘i{vf e@l)m eq uations .

gfa,' - EH=D

Corpramive evce , ¢ = Torsile force,T.

| v‘(':‘jc,- Ae = HFyr - AT, |
9y B avumed thet fo = BT, e g,
the plaste NA sholl divide.  the Ww&awwo o6 e‘L‘wL

= AT g‘%‘ mgo\m

posits: Hremce plodre NA w aleo called, fc}/ual Anea s

(amsuceriing Lye = )

f\ Q_,EbCC NA W W ;PQM Yoo ﬁ’\m Yhe C»G,Y‘{T‘hedz oi H\,Q/ sechvon.,
o MD‘M? adn raed not divide  the totol oea o e
e _

Qq/uuaL Pood&
Q—]—ehc.a. Aot NA  ord Pl,ab‘\*'f» NA Nuz_fknol: oinude |

foc c,e,P‘\ig’Y\ M

, gec)row Sk one @ ical ok bm\o{,t?j MM’

élaﬁc‘ba NA B Yhe \w‘\ic NA il in dde,
~ I

- Bendi
3;5%

! LI




I bhe %@LWQL -&Momgb- thown, ~6@9L bendi
plastic. omd, elashc neadnel ascs will  cotn e, I bendi
K—anirs o{) Wlﬂ— » H\,% do not comada,

- Voliokily of Plastic T\'\eow: |
Ihin Yheony . vobid A dudile wmatouads Uke wuld,

USSR PRIVIAN 115:%3- canbon theeld  ane wrad. F canbon somben
nooseh, dutht Wy deoeases ak the ot of pladhc goma . b s ot
waepl  qon  brittle raderials ke plain wneute, Ngh carlion sl
lonawe, Gronge, wasonyy el -

NGTE 3

@ com be wnad W RCe ek vn o dilfenent way - 6o mp aned. 0
ik, Sheel.

@& com be wed with opa and, alurmminen,

@ Pouschures sl "60',.‘»“\4?@* ornd wibnakton  ghall nd be. docigned
wsing plase H-\wr\at. 68'. Fridg s, wa’v\% [n% i cpthon |

gh \
3 ‘ ‘ . )
@i:i;y DifCerence bhwv Struceural Hmcje &, Pastic Hm(jeg
‘g—?r?\ wetun ol QJE’Y}“}Q Dlastic Qliv, e
G0 Jimite  notokion . @ Infinibe  nobots
U .Anki{;coioi- . Gt b the trtennald, h24ponse

.__)C_ Ree ok Which oM the fibmnas neadh

bhe mocc, %w&ot sbras,
(+)

gmg/(.u navet /
bold/ pin.

Wi e

Steel
Struckures

TV VLN

8 aboutt Y—an-

g oo

'



g
N

W o9

- WO

S

N

s

COO0OO0OO0OO0OO0CO0O0O00D0O0O0O OO

h

+ Plagtic  Modulus (%) <
) plmﬁ-c, N
Ac

ﬂ
. Plaste
J.o Zp = _1_2__(": +Ht—). NA,
: _ At
% @]wﬁc Morvmertt o} Resiztance, My
Plostie wormert, Mp = % Zp- : (= I‘Ou}ulﬁamcuﬁ:e momeh%)
Closkc moment, Mg = yZ (=abdd, mome\'rb') ‘

* S%cq}e. fjao\,-on.

leo,pe -{.’auc/b'ai'\ >, = Mp _ D = Plostic ™odclus
\») Zo,
e e e oo vodehus

% Load gaol’o‘h._ :

Q = couo.PZ@ Loadd. — We o Wy
\

l<ing load
Ciornicd) Lo o) We.
X €o'nc,e«prULOvL ormula %971 200@?, rgawt‘oil_.
Q. = (FOS_ os wed W elastic u\wagkqu Jadon

1 +°fe additional shheves which com be elhowe
with  wind  oices.

h/ - - _ —
11 &/4 R ¢« +3y),




Z bh/6
2 = &3_
a 4 gl’mpe 6aobon 1.5
z = al
6

[ )

= Td® <2<i 42 ) _ o
6

4%2 \ 3 3T
. 2 = dYeq _ TdY30
. /2
$h a/b
ape T = = 1.
Ta¥32 1.7

L xarea of ABe ( plashc NA divides dotod oneo
ko two  equal oneas )

£ bh = b
h b | —2 ()
%lr\om %\WLOJ\. w’b‘a)
._h’-_ == —}—\-—- l"\. = b|\'\_ —_
o L o by, =b h —

= bhxh L b

/\ 2‘3\‘11 \Iz T—?—..:

X k e ken alo X=X anc = 2,
SN Fhape b e w o= 2.34

\ .gl\q,Pe, Ladre‘l w{o'vg Y anca = 2




O 0O <

{

Q O O QO O O

Q

O WO o000 00

- VOO

B O " A N N S P W

= (5 +9)
. — 2
~E(Eh b
= dagz
\ / ’
AN -
- N s
— Trd4
/ \1"9;‘ t 64,

Mowment o Lnotbia,  vorth a/v\ﬁ 00C  ponél wi{#\hg bhoo
P\ow\e, gk conbnevd,  of

\MML S-khoném i \)Q\'\dk'\g

0(10\’\8 2C—2¢ O{M\zo&cﬁ'\,

L‘
e
. v
G Cinde = Td r
64,
zZ = of‘/pz___of kZICn,,_;c;:Io
a/{z 6\ AL A5
3
Zhope Jock o = ‘)"3/_3‘E - Ip = TdA 4
SIS 64 - &
4 > €
t 2\\%?@, Jackor =1.27. for face
<<
| 1Y l Swy =~ I35 .
l Socoe & bl o s =112, M= Lz,
ST Z T
X X Zococ > 244, I o A.
[ ) | Tcoe > Iya (rone onea, H«anooo’n o.uooa NA)
Y

%

A AN A |




Q. Hakerment 1:
Fakererty 2

Frodsemerts 3

N)?:" 170
Ng.=100

P -l YT
Echona $%ne~na,bk wt Y lwmouva = 55%, ‘(Safl.ss)

QS rem

Fhope fockor dopnds upon shape of o (5= Z)
gl'\og,})e, 6&():891 wdicoA?  the oddibioned ‘kaxa’ﬂ-’ a
gackkon com Thane %8em9(, elostic ‘n(uklww, (é: "Op)
foktons bk bulk mar  hean the  combroidal ascr

woill hawe e Ql\o\?é, ()odcm. compdmeol,*‘co teckiorna wil

lere onen ok NA.

-  p =170 . gh. Qim/plz l’QWMZj, Se.l,u\m &
(— - Me= 1135 kaw\ feckto b ane. Mo

A A
S=1.1T S$= 1.5 . elheckive. Tham o auhon Zackion

An |- gedton O‘Jﬁah«i TN beﬁdb\a,‘ uITE vﬂ%—hmaq__,k
aoow (o omd weaken ardr (y ascw) wring  bovh elast
ond. P\M{xc dmau N kac/{r, elactic Mﬁh 4 Umelonon:
Covnponed. o P’lm\iﬁ- m&j‘“’ T 6'&\12'\'\, corbeacts, 0(,45,,
ok gbnomg SISO ?/\M’@O‘U\g/ W lerd unewnomieal
corpanad ‘o the o{%‘ﬂv\ wrt a—m .

4 160
Q. K) J_ 1T

7 ao

L oe otzon. o{) elostc  NA ﬁk\om Oop ¢

9 = ANY+Mde _ 100x loxs +q0x<§o;q;5

Plaskic NA. _ .
4 1
100
@aLMMQ gl\o._?c, gq(ke’\ , O low
287
Yoo |
p = 1900 <q'5" .
5 - 43 ng)
‘ e
3 = 45475 rors
-+ OR —
% = VXS5 | 6.5400%0.5 Jt = 05x100 x5 4
< z 2
+ Q0 X 10 X455 40X 10x 455
- s P
= 4SS rove 450
=43.1N¢
=

= 28,68 mm -

Py ba 1900



T2
3
3} Thase = bK
N 3
) L
) T.. = (loox 1o 2 1€.73 3 6
3 G6 — B +(oo><\o><23-7 ) <+ IO);. 4+ foXx 71.3° _ 199 x1° -
) Fedron wodahns, z = I _ 174x10° _ o503 eend
D Jreon 73
) _ : = _ 4BH415 _ g,
2 Fhope Jocken. 8 —Z%— o523 £
D Fﬂon T gekkoms, 119K S< 18|
A
3ESDAY > Leng-lﬂx o+ P\GS‘hC nge wWe
D . _ % Yz \‘, L2
B (W —| __,_Z{?__ﬁ__.__ S IR
® » |
) @0 @@ @0 L2 e
- D-®: Elasbic N | o Dl 3 _JE Ve
J @-: flaﬁED—P)«O‘*D S 7
J ®-0: Plastic. , wp-me & Mp
! Fhe \q:wéjok OJ() the becr  wihin w’\\;c:\\'%‘i\@/ g@(?:o"\ \J-;\Q/
3 howon
f oo portially O W plakifred . (In g 2t
3
W asboed. ?OT\:&O‘Y\)
- & ODEC,
| s %UYVLLOJ\ A]L wﬂ(ﬂp‘b “&87‘- DARL C
3 3 Lp > lergh of Pt S
2 U |
= L.(i—- “"’“),”L('“hls»
J

it

Lp = L(t——*‘s—’) ; S—>thape {ackan

r
v
- —



® g"l) i arrmond, feckon,

LP': L(\—-—li-)

Lp= L.
z
@3—}) Ltubulonn  gedkton, ¢ = |57,
l
Lp= L(1- TE?)
L
Ly = 4T

i

LP:: L(\"" IBE
LP:_L_.
138

Qi)

g‘mwv‘\l,om

’SQC}d:O“) S = I'?-

"'Pomobolcu cm«c,erc ,
o8 = oS,

e

I
Mp — Me,




..

§) @Suc) mdvmauim e, S = l.s. @w .
3 LP = ——\'-‘——- '
X {3.
) ) L Ve
I N T
- |
) :,\ AN Ll y
) g cmilan —Emo\ma los,

D R S e

5 L Ma

D

X Lp = L(1-

D

8)

3 W

. jw\} 'l/bsunj/ Pomwboln. et

- 2 \, € = c.

D g { J

- A ov? txooﬂ

D ¢ Mp—oe C1as® Nessl mggﬁs

8 E‘? > P;"““% B
obne: '

¢) Lp = k|- *

8

3 s l‘OomeYﬁT of TRescistance of Elaskto Plastic Section

$) (Plagtified. /Parl:\ally)

J

3 q \74 , (a/wwakk/{'m e cAon oJD bx’\w W Plcw\r{;xed o ore :@@

5 e o top & oo Gelealete mmoment of nuistun

) Mpp = N0 of raigtomee of elosto plastic teckton

3 = My + MOy ; Whane Mgy, > MR o elostie pos

3 Mp—> MR o} pladifel port

J .

5 e —

J

Is S
o



Moy = Fy Zaa = £y x b (h) _ 2
305 (3) = &by

ey =y Zpy = 2xfy. b_h..(%— +L) Zp1 Mo ovit- oh Pl‘m&:
| 3 & /.. oo, wIth p\ob‘&c

2.
q. ~

= > LobY _ 13 o W = bh?
Mg %b'abr—l—qu SL\-%H\ ‘Cg

heis4
Shortcub
4y bhe neckamgle B {wua plaske fied |
4
= bk
o = 4 b

g% Yhe ?\deo«nj\e w %u% eloustic.,

= . = £ bR

| e = HE =GHbh

«g{, bhe Mc}camg\l » P"J\)‘ZW\% W%’W&) A omen gb et
shoulkd Lo blw 4 X 6. '

bW Man ¢ 4y bk
GRE o ey G

——

-——} Lo coction O]C Possible Plaskic in'wajes;

. At the Po'ﬂm’bs OB Yant . M oTnexTt p\wﬁc WY&&S’\L \A@m

I - @ ook Jg\cuui wﬁpponﬂz.'
by et gl ao«mt :
o é\\mje— 0.6 ynokonial avd ¢fs

con Pmﬁ% lo adls - mgbk 3(»}3}307\712 ON Q;CH@L gide.

d) un



b

L

V" T A N

raer

{

N\
—> Types of Mechomigms  ( Failune moo\eS) @

A Fhrucbwd U et kb o wethamionn, b

Nno - O{) PIM‘\IO q""hé% = DS +'1 ) D_g*‘é A‘E‘aﬁc LY\M@LM’V\QQK ,

1 .’ @ea% . MQ&QMS’W\«

\l/ n =Dg +

/‘\/‘\ = O-+1 =’\_

— fixed Suppor
Az ™p > ™c E' e P'ijc‘co r\\kmdéu be \&@\'Y‘Y\QGL OUL—AA'

Tl B will ack os SSB; nedistributton of vmoment occw

- Agen gorre Xorme focond, Iﬂoﬁhb (\rv'wajg’u, be ‘Aeﬂ’wxg'b ondan, P@U’ﬁ?

ook, Tobad ‘JZMQ{J*Q OCCU&N%@’L the  ghructoe.

?ﬁmﬂ:@o@‘aai% Bearn w weaken towandy night
7 e (Pnoyywb Xuﬂ)ofUt‘)

Ve

T TN

L




pFE™ Aug
NEDNESDRY

- 3(15'\(, T‘neovewms of Pastic F\‘na\ysis.

1. Stoutic Theorer or Lower Bound Theovern .

I Whin  mathod, BYD  of the given shauckune
whed.  im bhe O«mou}j g, hene  colled  Hatic Theonevrn. This ~
bheorarmn  has tO gwﬁz{;\ﬁ the nalattons :

PoxMmy & WeWe |
gine Yhe load aceo ndi o this mebkod has a choane of
e than collapie loed, , i eallel Zowan Bound Theorom
b w Mo cakked @ welhod o - ‘ga%cm Gicle? M
Gushicc Thasnera Nos 0 . sakicly :
ay Z’oLML\/Lb e conelitions.

@ Plastic oot cormditrom & Yield covolition.
W
& |
T‘\/'Q A 7[\ ¥r 3'“’?“"@’"’? Crbral Poink Zoad.
| Skep \ 1 Baewo  Rrop '
\/ o Step2: Av bhe Pcs‘m—b:ob o, B, plaskec
Daskic o C YWimge wilk davelop amd e,
' NOThent = Mo .
| \/ Stepsi Apply Guilibnicm  equakions
e A '
W;_l Mp
= [we = 4tp
1
We ,
Q N We ab

— >
P
-
9‘
{
3
v
I

g e g e




,.
o

,,..,
-

P

QD0 0 0 D0

OO0 0o 0 0 C

o O

: Y A
(T A A T A

f—

LN O L v

L

= Sy 'WC,‘—>(C)0@L/‘YY‘L,
1% ‘
%/MMMWE ’
. Wil = 2m,
N e we= zmp
' L
o |
R R
| £
We LZ = ZMP

V. A
My
/‘\ We l = ™, + Mp
¢ 2
l‘Op/2_ .
™ We = 6Mp
\%W 1
Mp.
We
/ 4
;r ) Wc, Xl = MP

op V [W IS ]

NoTe: Shatic ‘theonem LAAO/-{)U.L Onla, %g\ Q‘Lm,\glg, conet an dinturda
alyeve. . I boarns  cowh, Me’ c]s Gnd oo us be,a,w) % ow
Coomplicated.  Kimermatic Theornem e the Let method {efL



complenc fpma\a/(nm-

D kmemo:L—ic que,omm or UPPQY :Bom'\d Tke,ovem or

Mehavism v;he‘\:\'\oo{, or Virtual Work M™Method.
g—% b A othod. e L,L'M(L{)@L ‘85.01-@ b‘l‘) P?\.UP@\ cone. ot take,
bn Yhe oma/bgi?.

X Chanactavistics :

W > w¢
™M ,)& Mp
W, '
j | \L § thon ™mobhod. , ﬂo./ulouuz. m™moded o
1 V.
//j 2 ‘ /[\ MeChomas Ynd  one Gorsidened Yo the
Mp ama/laztg,%wé CQUAOL‘MWWMm rrethe
ﬁ e ~Tr @ ' _
= G¥08 ALY o[) iY\'iQ?O/v\oUm‘b' M,\\WMS’)I:-N~D
My Mp
’ 'bl‘ﬂ‘e"_‘:_{_‘_ = — =
fWonk = Exd Yo, I 2ot =

Jon Hhe ai,\wm B@w\;\) D¢ =1,
o Mot o)y plastee hinges o
coUopign=Dg+1 = =
4 this  rothod, the Slnpe& amdl. defleck
ot~ foilone, which  one 1o &M& but Janer
idened, Ghevce called

Jrborn ok wonk |

Wt = m99+ W);O—l— (‘Qpa
Pw\owthQ)\A one  ora
‘I imerotic Theyrem?
We xoxl — 3mpe o o ba sl .
(y)ckl?J\'v-\o.LuJeﬂk ‘1,6 @GL\LGO\‘QO{; Ao irvienan o/
Qe & caMed, Virrual

= ‘3‘\0\39

We = Wy

.;740(,071&*(\6 +n Yo Y\Mb}\,OOL) W;Wa;. A3 H\& b:)aaL [\‘\OJ& O.,c/,\\mneg, ~
qjacwxz,ckmg the @lapie Load ,it 4 o mokhod en C‘M\AC&\LOJ\' 2ide?,



[

)

® Plastc moment wild davelop  at o povrt i) bhe Jalous
400 wondions e Fimubkoneo uu%j afigfled, @g
(h Plostic %Y\Je {smwao(
db @xamaa {) glope. off the Mmemben. occuned

@Qoﬂ“ l‘()p o be wrwidoned.  uwhenevan C\'\W‘@@— 06 ¢ls occun.

Ten  the mon Prumokic beam - ghowm,
bhand p\aﬂa’cc .r\bzge Forred ot he o) _

o) s, We kmow the ﬁculm cvt,—a,oia‘m
occuns  becamse oh ‘weaka mombeo (sida.)
A eﬁmﬁ—c_ mwbmm,Pm cg ha
My Hene both bided ol ¢ leastvalue Mo
Phalt be  tonsidened,

== 'We, ng._\:__.
>,

-+ MpO .
= BmpHO.

= chex% = 5WpBO.

2
Wi, = QV)PQ
W . We = 4p
' l
‘\,)P l")?.
j(VWWVY\NW\’k We = WCL °+J x_l?je

/i ‘i: = \Nc@
2

Mp RIS . .
ﬁ) o 2 | = interwity  of udl X anea of mechonix
- wnden  udl.
Mg p



dresonnal Wk = 4610p 6.
We UB = 4 Mpb
+
We = 16M%®
1?.
1
Q. . 3; - < The (ji,ven droome WU wot g because,
‘ o C% 5&*{\“\'\6&% in ald QAPQHU Gf‘t' com  rang
h ™ h on beara mcc:\'\wwy\ A B&¢C arne intenn
L o e ek e ot
Q—lem@ O“\G Le o M\'\M“’\ PO%LBLL LAKQW bwvm Ah
carkmalk PG‘U(T\T Low <
We = EMp
-
2We We
fp. cA DJ/ g
Q M~ T 3 IB‘]{B wo d"kbmﬁ M'\'\O/V\AAM ane, Po’w&\l{(ﬁ.
yp Mp - (I 2.)
— - = P
A N g 9 Mechoiu e I: A CB ( ploskic 'lw:ju atr
{:C T AB &c)
\W/ Longr e — Lot lope (01 <02)
® ﬂoyeb one. ‘w\vezu.»ela PnoP@mhcmcu( o
I__- w _«DS OA?LA)CCNY\CQA . .
::‘4——2:2 C{: a0, & sze1
©2 = L/,3 > d - eax% ©2 =© (_27)
_ ~ 0 %2l = 0(2L 43\ _.
e‘“gl/séc; 3 (3 XL)—ZQ'

gdcey\mal, ws’\k,w—- ch xX& -+ Wexy,

Grben~ol  wek; wi

= QWCXCI—HA{:SL = 2.8 We d

= MOz + M2+ M0 + Mp&

= 6MpoO.



&
2.5 We x d = 6Vp O @,

O ' =,
a 2.5 We X%_xze = & Mp B @
P2l Y
A We = 18'\0!2
O 51
g Melmorows e ADB
0 Cokonrok wak dome = Wexd + 2we d
.
O — 2We 4.
0
O dntornol work dove = &mpo.
e zwcx%.xae = 6MpD.
9 We = 4™
O 21,
G Ejl\a, \’w?@ Loodh o{)OL grnkbune W the least value O% VOO Ly
(@)
O . =
. PEOROARINA %e‘h he Cﬂwer\ LWD@“; We 15_?_&
O sl.
0 odn objede pagn, we can find W bk medhoniam T oy
0 2 W 5\”% cribcol,  tondidron wwwuai * We .
J

T\/l % Wo lood on .
R Leom wrcbennod, A&YY%) Re,"U. l)eﬁ»ow@ Tkee
3 _

D p noppe@t Cam ilasen.

wl o
L
3
<
—

'. Wc jrond 6 ‘Y-)P
1.
3
)
/| /} C - 11(66 IV)E

) 1=

) gm SSB wivh LA.CU > We = 8N32

1
)

1’2‘



We
N
' \/ \)>
Posey 1" o8y
osroy Mp.

o 8 m?g _ 0. ]‘OP
N)P w)‘,

=36 Mp 0.
We = T2
gthAug,
HURSDRY' Ny
& Cohohote volue of = -691 ecomno v cal aLaAgr\.
W S We |
ge ] L= N7Ds
A B.
Jvlec’,\r\wbm I: We = Wed & ch‘
AQMP\}M/)/‘ 4
P My
Wi
We = W

= 3VpO.
Wel® (o) = 3™p0
2

WC—

—

6NMp

Wi =0:8 MpO -+ Mp & + \V)p9+ X}’ |Y)P9

by loo '
WD@ od, ak ¢

Wwe di .

o4 We & di orne

oppedite dure ctixs

M.
P
_ Tj\\\jg
E}owm_\c& ‘kat o{) f\\ﬁmje,)
Yhoe W MO C”\"Q’Y‘ﬁe’ o
G\IOPQ‘ Qo no \\()¥ to H‘\&lﬂkt'.
- | 9%%“

n—\.e.an ArOAYND

6\")?

Q_Qo\,) L oL

(1-2e) L
JMehoms v I

—> 0
We = We d = We xdlL O,
wip = Mpo .

Wc/ <L OB =

(‘Op e

| =L A’%@
w  ecomomicad Vi) bhe wllapie  loed ob VaniLo s
& one ULM/L-.

= 1-24 = 6K

R =

g

—_—

T WexOxL _ w, x LB =WLO
=z —



e e W W W U000 000000000002 D0DD D OcC

we ' We = We xL
ane.
L : Wi =
/3 w i mp(ae'+29+g).=5,\oP9.
AY2Y) L
% WC = 7ST‘OP
We
7 N%))L
= 4-2=2
L Mp 5 | Mechorwm T ¢ Beorrn nedh amibrm
AR S 23
2 (R 77 30 ™
n
W A
= ‘W
S & <C—><28_Lx9.
Wi —
= (26420 4 040) —6mpe.
ch% 8 = 6‘\0?9
3 .
\/Vlec}\éﬁ’m'fbm_ I: WC, = qu (': (/OOKGL W OJCCQYT% MG’
L.

Xw e h B T
§ 0 d

% Wik be ™ore Hom 8N
K

%onam gide —> gvnallen arr\lez
No c,\cm«jo, oh sh;po, W beaom . 2 mo Mp .
a dn vhor case, the M%Oﬁlnl, Loadl cm'b cam ol

the wonk.

V\/e_:WcJ :WCXLX‘ose.

Wi = 2MmpB8 + W0+ 15 mpp =45 mpe-



= W¢ = 3Vp
L

\/Vlec’\'\_awm 3: Combw\,qo(, Mechamis m..

We = We X \.SBX.%-{-WG)(I.:;@X&“‘
Wi =2M),0 4 MpP + Mpx 0759+ 3Mp (o.-zseﬂas

&
= 7\\2@1\0?9.

2Wce LD = m%\s Mp O .

We, = '!‘3‘\0

CoVlapie  lood che least o)  vomoua. porsible e NGNS
s We = 3WMp

L

———"
e

— Red'\s—l—;ﬁbm’t'\o”f\' of Mormerts & Reserve S‘k‘re_nd‘l:k

@'@_g\ﬁh oment Mwhou*a to jhrWW\MmmmmE
2
ehadhic bkeoﬂa, Me = Wel |
= le'[\ wil?
We =12Me & NG
. w_'l';_
we = 16Mp M
Ll
"W _ 16 Mp 1=
Rs= We, [ 1207

%UWQ' mﬁ—b}\, w  elrboined 58 naclisk 7uls udkron 06 Amo“\m/m
~e oo elostic &m\m 4o P'Ukb\ﬂ/ bculw\g,

;ﬂ@uv\we ok foraoma th, wmwbkz,ao{d&ema/ﬂ\ocd a shruwckune

g
com take oo W?ﬁ 40 )blm{xc obzha'n oo*wpon.zai, to  elostic, ologign.

-



DO C

7~
.

O Wwowoe oo 00000 0

w W

“ W

o S

aares”

k-

—

Ny

-~ VOV VWG

Fon o froced beavn of rectarnguban <fs with wadl,

{puerwe, $Jchm6’t4\, = Wg =—4;>(S
. WWe, 3

=4 3 =
X3 =2,

ey th elagtic wdl =100N, then pl,ow\x'ca udl = 200 N.
a et o} H\e:;LnoLm'B?\M shoel #hruckioes e builk: ~Up
I—XQC)U’.’OT\ “6@7\ Lor\v\br\r\ Q«w}:@*é&dw& 1.2 4o 1.5 .
Q é% Yhe Foed  Leoom discumted abdove v am T 300k DP/L#'EE/C
Jodure lood W — 9
Plastic Jolune load ; We  _ 4

— X8 = %_x 1012 = 1.5

0

We 3
We =185 we =50 N
Q Me = Wel® fataV¥alaValaVa'avea'e)

(P 85‘06/ -L)_ =X 5 = Mp
N N
[ Wc,l, Wcl
Q. Z \L b g | | 78
1 1, Vs 7 |
/ t | \V?L

Me = V\Je,ng =S We= §Wp
L

l_
= §

e
—_—




J—

Class It JEL §

I o WWMMQM{?{)M ord 1

7

&> wdh e e oy o be waed e plokie
M%ﬂ. |
6> Rotakton ot the elashic

0, > Robation ok the emd ofy PLoA)Cco defjorm aion

folune N ok the bzrji,n'r\fmdq of
I

i\

™
Clogs T = COW\FO\G\T SecXiong

’-—-——-——— — ——

OL 8MQL sbrackunad elovrevi n o

% <6

U =y

s _ .
Closs IT2 Sewi Cornpack Sections ¢ h i

;(OCA/{/ buu,\{\,vna 0() the cls ol Mok :‘
occun. Hoecak buelding cm be owma{mt b 4

(&/.{;) ‘i\.aﬁoj e lenclarress Ackio vwot emo.aﬁﬁhg, ardbcion  volye.

-

0—>

ey gulYT)C cun \,‘(\ 4 u,\,%

oy — g geckon, somne fibnat e neach gl gbrerg,

I~ ° Slemden -
g% loc.ol b«u,c,l-LLCﬂa, Decund  the wxbnerme #bm maa”

ob eain the- ébwuc strens . Juon fectione  ONe colled. gl.e;r\a(ﬂ
~
hane feokONS O anad v cold Jerreedd vnerbers (cold mw%)

Class



L A

&k A sechion dhall e closinal g1 Mz owernt S rergtence®

N
o ' N
M = V\_jgi ‘\‘Q\/ )
N P - S S
G — _ﬁz' ZP » , \‘-)\/-\- -.\ A
O o" ‘Z P —_— WC L .\\\-\.\\
0 6‘%. . A\:‘\ NG
) Seckton modulis, &= %JL = Wel  _ owel
o Sy x 1.5\/\% Oy
0 '
O <
OP-%5
000  Defermation Jui— obsowedl rreams i elostte {ailune.
WC 4’

D V\'IG - -—3—‘8
3

= 4 _
X . K% =2
D LoWe = 2x10 = 20 kN/m
D
DQ L
Q.10 LU (4L
3N o the load ot the c{?\am 8 Kammei"h,i‘
3 s . ol asped®, all the F wWnes howe
) [ N ' sane zl.onﬂaﬁm\.
3
) 0 o & dt=#_

AE

) I B
b v

W
) E= Hf = F\y = ek
) e

~6L\ ¢

) 1

Fnaine = _'J_]'_.; A the lz.hg‘b% 06 widodle wine i loms,ib’U

_ 1 . )
honNe o $Eain. Hrecorndi “+o Hookes Zcu_,o)
Frrerd oL Lorceon (wu—b}\ﬁq\, A,@LQ&’W; umit-) |

w2,
JAIZ MAA,(LN'\AQA Laalc o' X*lmgih, W oWl Aeach a‘w@(, gt nesg
ak\")va‘!rv



;\/,oo@L “‘okem (8,, middde  wane ot He Livwe OB elastc 6@'&_“;1_6

| Az shnain wo Qmeﬁa FMP onbiomal o LO:?'\J‘?DK (e = J%)
ovd Lomg wnre8 Wk ane. Fuwice  the Lmabk of ool wingy
will howe  holh of the gbnain ol middle wine, Yene ginorg

m\nm ev~d  prne = ﬁf; .
2.

Load. “wken ksa, ovd  whnos ab bhe ‘e 06 elartee  {alin
%MMMT\L E— _‘Ej__x/\——(—-f%_xf\‘

2-

2. O:IO’L—CL/L @],OJA{IC—' l@c‘g(,iwg‘:.—_‘_ 2"6 A . |

becomes  fY- T coWlapge  ood, We = &N + FyA +GA
Wc - S%A — 321
We 2"6"F\ ——

% Calc ulatiom Of Gb\"aaﬁon;
Elantic cl%&ﬂmou’ciﬁ“ of he w&jld, Slock —
& cam Le celcudatad vte’\ 0\8 of the bhnes wne s

oA dhe S @L@\g/cu‘cc, me‘»%g\m\a/‘
Jl
T v
= Gl
2E

JArokoLL\TLonouL dahenyratign UOW\%“ +the end wuer oduso du@LaL

\L = ‘Cﬂ “T LTA— LLLL PIIVN
okbon ohagtre fteE = 3 »
(s it
: ; N
o - o) B MY s gh AL AE
E- , 2 {'} T2
J Plagkic Elastie

Laslune, fonlur

2E
‘ |l = 1 +dl= £yl
Tobal defovm akwon d |+ dly !é

o
=



-~
-

»

w w e

VWUV O o000 0 0000 0D

e W W W W W

Is

g

The #«ﬂ\t grouwn  w  ginmdon 1o P)\oppeo( cantileven . ©®

JYo1 of P\aﬁc’ng qu(a)ea ﬁ%&k}g}\.(’_@( \l;g:'t canPgeJ;Qg 8&,@\ Porme
| =D+ = 1+ =2 @

We ::WJ

- w x LB

s

Wi= 2 NDPQ

w = 2¥p
L

| : ' 6P
QO" —--—_f*’ B J

N c

W 29p
B | Mp "p
We = 6P = 6pL6.

,Wi: 6[\0()9_ ‘ | N

P= S Mp=pPL
L.

q Mp =Pxlo 4
R P Mg =0
v HA xL = M‘P = PxL
1L :
HA =P (uoho\«&j; 'N)P 3@7{?{3 C,anhigd/ ovon to
—_ y7'i777 XLLPPOrLt')‘
m‘\c‘p =PxL
Haxl = Mo, 4 Dy L5y =L 5pL
_ 2
P :> Ha = [.5p
—Mp_
=)



0%h Aug,
SKTURDAY

9 INFLUENCE LINES

Jhe 57\@1}%@&1, 'Pmerrrbattb'n o{) VOO LA {)@’1(0, PNameten like
neackicon, Fheant 637\;_9_, and. lxmcbmﬁ moment  ob o gockion oA q
Wit foa woves o ome fide ofde bearn 4y e
ohon gida W colhed  Influence \‘(’“M g‘}j"“‘“‘

NOTE : |
ILD's oore Ve Lmﬁ?omkaxrb " H‘\K’-&Y\O\%ﬁg amd 066571

Q.L b‘f\/‘dﬁe& (.o/\mc’\’\ ane. .LL,ae,ct‘ed © TIOU&V\Z oL 'W‘M"a lDOgdh
¢idle 06 b’wdﬁe othon 2icde, .

Qk\Om oL

_> ILD ~ée’t neaction o  the gupporntt o} a SSB.

. N
. ) 1 1

¢> ILD %e"t rea.ckton ok ARy : |

__9 \ \‘ \{/ \{/

L

;AMUL"(Y‘@! He u_YV@G Lan( 4 ér_':@’_ﬁ
rwcao’\*z ok gu’PPoﬁ* A 5} B

Rp =1. ltneoon .
' - | ¥
A ureee. lood w ot L4 + 1/z*.

an,om ZU‘"PPOnjt s
RA,RL x1/L= —‘ oA

i
]

o 'YV\/\Y\ OL"%Q: &)(j'IuL(LLUUM

e ILDs O} ok



S

PNewd LV YL dF at . | @ @

1 B §
/N D . — _ =

£ Ug :‘J'I< : ?[/4_ T /4 ! 3L/4_ 7’\
L Juub“\:' o the 1}\“\ |

" . L M
Lokt ot etion D, = Vo= Rg(-ve) \%’&\ 7'
oAnCuLCojse, quom haHr Sle . o ~ < ] 1
DOnews 1D *kt“'\ Re - Ay the wuwmb loadls 3 Ir L
+ T+

m_{’o the Legb O{) D o“la y coruaidan
part™ of LD o} Rg fom Ato D ona
wok loed » nigWt o) 8. Buck BE‘T%’ Lo

3L _
g’}) .%:—.za &T“

\747\/5&&7\’\’2—

. Ip
3_& loeodl v akt A, My =o \'T/

, x I Q-2 :
gi) lood W ak B, My =0 A ®
éﬂ lood' w ek D, POD_—, \/uab @ { ‘

T i |
.’;‘ ]
= ixoe (l=3) x(lox)
— = l
When  load w ot g, Ra =1
When  load A ok aAZjdAA%O\mcg. A; . | ?

Q{f\_"m B, Ra =1,

Whern  load v ok B, -

MA=IXL=L 3 |
= J,

When load U at a,

_mA=Oxl=é ‘ /J(

ILD shows value o[) q,%@\w,

anaxmeke  of aiven Pectiom { A
P 6 *8 %Dbgszc‘hon A 1% beotve,




gon clifhrant  posibions  of 7‘°w8 loaole (otamm o mou{?
Loodd ) '
B Ob @ l)ea’\nm r\g,Ph,Q/acx‘thé bhe valices oi) {@wz POU\C\’\MQ;&Q/'
Cz‘*;\“ @ Bm) ~on a,é"«\’e”\ w{'@oaot Wwad, @&L«x’,m, (3tattc load
SF akt & Supponk = neackion at D'
Hhe Sup‘)oﬁjb //l :
1

awohen  lood W ot B, ( }

When load b ot lept side o p

-Hr_onevooﬁ‘tbacu\aLOOaL;bo_bke - . )
r\lakt stole of D+ sMp= 0 \13&

—

I + }

‘Com?oumcL Bearns :

LT
N

Thore one +the ha h‘c% obﬁh"mihoobe_ Cortiruous bww

Lotk Titen ok ’\\fuﬂéa&

e

Prack  the beam irto 2 posts. 1

o
Rl 23N

BD ——%ggec,ofn&ou\@ bearn f@hla(, [)@c_ym’\
AD —> ‘Pm‘m% bemm/ Donextt  bearn”

@eIJle  \oads em‘%w*\dlwa bearn, 8
mma e Enoralevned o the | Ag]

e beay, whareans the

tom o PR BNy bearn  will

ok be neslpined to the 2 e

é{ bkg load W o B‘-, Rea=1 [1

é{) Wad W ok D, Rg =0.. g'{s L"Nib ane e‘Y\ Maan (1obeq'm) b ea
4t wort  be ’{:ﬂwmbhgzwci, “o %pb@\’m-‘



el
S~

ORRR

A
-

000 Q000

O weo0

W W oW O OO

Ly K-

Lo

A A VA A

e 3
aohen load W ot B, \bg =0 4 | @ ¢

Ahen  lood 8 ot D, Vo =1 Aj | 2m  p Im /l\B

NWhen locd & ot B, v, =0,
A0 hen ‘m‘i W o D My =1x3<g . /\

= Muller Breslaw Prin cip\e;

— 45w bared ow Manc el — Betbin theorom.
— 4t corwidons  clellechion PJ\,Q&JL oh @ strucbune oy the ILD.

4o some  scade. l‘a» ML@MLY\B, H\;z_ {)e?w?_ Pcmo..me,&at 80\, ik
\)o,k/we— ‘o wWhich LD & to Le drnauwmm.

— ™o (Pr\.‘a\cksf\z 6‘“’@ beth qualitative amd quavtttoki vo

N O\M\aﬂa %63\ debornvwineate  shruuckanes.

— MB ,%‘mqp\a— aL\VGA CVJ..OJLC‘:OJh,'VC o(,ua;qw on % “6691
tndakenyni oot L3 ruick ane s

— Lo e Ures  {on  debernminate  shauckunos.
— |LDs ane mon lineah  {e shektealle tndatonminto
gbrunckines
% Stotement  of MR Principle :- |
Ihe ILD <fon O jonca Ponasmeben wawm

bﬁ he dekleckad Pnogub_ on Mlﬁﬂ/oméﬂw {367\% mml:ncuv\“c
by @ wunit velue 4o fome  goale.

Dofonoinoke  Serucbones f\\m»ua U nean ILDSJ%% give b‘crl:l\,
%WM%Q’{I‘\’Q‘CB\“&PQ’) o %uomﬁa}jve' (vedures ol ollinatkos ok
\mﬂkou.z: M,c)w:)’hé)

Jhe « ILDe based on MB Principle give  quelidakive o{mﬁmm on
(b\'\ck}PO} oh\é) amd Mot thevokanas dy oadinaker o Un% s
non lirean. for Ndeborrinate  Hrwckungs



Oz

X oo

A R

S]O ews ILo 0') R’\"); @ 1‘/
nelease Yhe N ckron ot A, A

Browo the dafleckal P.auot;u.. -

Jo draws ILD oh Vx,
prtrnoduwce a Fheon 'Nw:je ach
X to neleose SF.

B
() 1—X
X
@ . |
E]O droww HD 04 Mp, inbroduce ' L’

rehease mowentk  [ole,

“oc (L —at)
1

— §SB  wonth ove)\P\namgs

gh Mmoo ov@\'\\&‘r\a, ?onﬁ—om, enckeand, He ILD %
gixv\\a\a, S'LLPPorukgpt Pom&m\ widh, the 8come 6Lope,

a—> ab | 1 b—=>ab
1 L
Coe —> b Y-—= ya
L b hinge,
—> Co-wx?outhd, Bearns
| ‘ /E% T m
Fo dnawo LD o meackion et ¢, A ¢
2odeone  the moacdkon ok ¢ LY a ‘\

Gk volus. oA o the  LkE oh g
D, bene w o tontt ndvilly with  nedistomer, bt gide of D will mot Aol



0 supporck 8 Ab releares

i~ T oum

O %nﬂq, A W)’\"E\"& Lt ‘E ] . @ :
3 (T oed C‘LLBM'\"‘\ O.?bt()’h, UJ’L@“ A A 2 L‘Il 2 3 5 1%} =
- R

0 guppordt ¢ hOmains
O Po&L\J’cO’r\, @ 1 1%, i
0O 4 (0¥ : _
A{\ the |loedls one o AB, (—) | -
O — |
o Ry W Ve 4] loads one on 1V
O BC P Re W —Vve.
. 2/4
O | g@ [~
O = \/ |
O | | % T

O Q Prow 1D Jon SF put to bkt of 8
B

& 0.75
™ A ’ c

“R.9 Al b e PQRS how ’\vinau blo PR omd RS. Beavn maﬁ Le

N’

(

3 ‘Lrv\r@\mt)cﬁ of 4 kN[ ol @sg Uﬁr\éﬂy onnd O‘Mawkmc, on the
J baar., ke mone, ol ol volue Oé Sk hect cam occ un e *
) :
. 4o bhia Lood/‘mé_ gt 4o bhe Ma% o Q will be.
P k ,. R

ﬂo Thewe the Mmoantivyraawal 4 ! M{/::W -

alsdurte tve vabue ol o s 5| 5 5
| . ’I‘\ 20
) le the Uve Load, from b 5 ;l\\ S/]\
) 20—->1
: Magmibude of, SF Aﬁ\] 1T 5> 1
) = 3 W:j 7 ( Point Lvo&b) 4 /4.
; Uk = o SF w kN W hoe Hhe unk of kL

f S 4y har o wnik.  => ondinakes of WDs  of neackiom
| a~d SE howe mo wit. PV a noumg poirt lowd



Jn&ﬂ’h‘i&m o{) SF = thkﬁm\,% ob okl * Area O{) ILD umden w-

Mo 5 = 4 (x0x v Tuzon)
ﬁ;zjkt— |)
= 45 kN
* ot g/
JONDAY -5 —> 21K

|
m
1 .

4o cane unik venbical clefle chiom Ga=0

| But morment Cowner Fro  Robakion,

1 A
Movnent u, neleancol . Bp =1. MT ‘
o]
, ,.

4

wIT

off
E
iy
N>
7/ ]
i iy
[

|



~
-

S 2

T YT Y MAMAYMAWO OO0 OO0 000Q00 0000

Ley

Le Lt L W Le, @

P O I o B

To hove bhe wvax. vetical neadkton at D, Lve load shall be
lea o ke adémmﬂa tpard D & DE  ond  aldermoske Ipoms
(BAFG HI, TK)

NOTE: Dood oed ol be  on ol the pavs o4 Hs a fixed load.

As DL w a @ml, load mﬁ?j on aik spons  bhe ok

*eﬂw (mc)b‘to’\r\; SF.on BY‘O) ak Cl/v@ Pcvn-lr wild b@, less o(,qg,—l—o

oll) live Woed, \%\g Uve load cam bLe Flach o a {(wods(g
PROONML A *"O ‘/\MQ, ‘\;’-xc_ T\A‘.)C(CQ,L -6@)\62,5 %\,\QQ‘ Is 456 60\’68

SE  amd  BM qu,g{)wg'\rﬁz dume O LL more than Jd’\mf‘% DL

./\]\\/\/\/—

'\_/BC ~—%F 6 —H g
o=1

B SO
'\/

B_—~¢ D/\EIFf\G\ H/'\‘ I~
b \/9- t / \_/‘ ~— K

] T | P~

s



—> Condivions
Coage (b :
P-%9

QK -06.
beayn ¢

\74'\1015\82, LO&QL en CA =

HAvonage

lood on CB.

Lor Maxmuwr B  Values @

ﬂ)\z Ccondition 697\ rnart BM ok a

chomen fectton 1. -Ahe, 55/\/"@;\:\, '
. N ) ’ \"‘ "" \‘\

Meve BRW agd.m o chossen  Leedl3a ctiom

20 kNm.

e

Kh Baok, Uiy ool comn Le chiz%xeal,

%: Arbunee o uell of w P09'\'\’Y\O/V\Al/

A O:L 2 v \_czm.a’tf\n Jo Nowe ™ae BW ks
c, udl cam be \Qla,cczal, an  thowrn Lelaus,

7.5 .
q-373.

Me = 'th‘bem‘da 0,6 uotl X
area undan udl .

=20 (/ s+q.375) é_,_s)
2

MY\.]rMYVYWY\
3 ' 5 = 1350 KNwm
N oC, iC aC 2 8.
XL, = 15525
= 315
Ft oot Hhokt the e uall e dimtched ko ¢ Pauvtz) 5

3 Pa,m"(,’&-

gh the \)NZAO/W ?hol)/z.c-\’ﬂ)

pomile
GPPuei .

. MeFhod forn. Poivt Loads :

go

g.\«o.U/ Le ?\M o chk owd S Pm shall be Ploutszd, o ¢y
. tond o oy - ectuaﬁva/
Yovvce, , am akkeronocte ethod &

,.omev\c:qu & net

100 120 40

LTS

04-\18 on Rc \74\8 on BC j:g(gg)'_ ' z;;:;t;ru&ﬁofg:/@
E T -
| ‘2:1: | T + 120 >
129 260 - 0O —>
15 25

Ploace thot oad % shﬁx’ﬂa of which %e(jav\ok the feckon hosten,
+h e oJ(JQb‘holL dlk&w*\& 0{) aweragal C\'\Q{Y\JQK ;s‘an, $n the presett
prolem, by gty 100 kN begend, € ke tign ofy awoages ofy AC A



~
Neat

0 DO

QO QOO0 0000000002

oW oY

(A

b hed S

o’

- e e WYV

R

Q. .

| | €
C\mﬁ:joza 3éj'r\~ %‘mz, P/\&Le, 100 kN ot the teckion c}\oeg

A oy,
' )
gn Yrin P)\Ol{bﬂw\ ,Tan, BM aA € w —— kNwm.

Me = Z\/\}a

= €0 X6.6 + 6075+
100X 4375+ 120 X8, 25 +
40X 1.125

= 3l0.5

——

Case (i) Mo . B™  undon a o ssen. ?oao(,.

Cokodote - the Mo, Pro wnden 120 kN loadl.

Mngs @ewxoﬁ% RO - wlh be Mascimur.  hecon Lhe e 06 o sep

.@7% ea‘uakdkb)cmw m\@&}\@x tide C% C”-"'ﬂ:’m, T-

Qlonce. the oad 120 ki fhald be P]aczo( o 0 cortng

Calowdoke. the €6 of the lood 85/0&*“6&\1@1. Asurme Yhe
locakton o} €6 o’{) nasulbont  Loed, a{{\,om bhe € kN loadl..

: Y
x = 40 X124 120%A + 100X 6+ 60X3 +£€0X0 g0 60 ]loo 2b 40
45 +120 + 100 + 6D 480 j l l l
= Big5e \; K ' ‘ ‘
. X | ENTSE
Resulbonst W b)w 66 KN R 100 kN = B.€5 \LK [l 575 (% J
R 120
Coloudote  distamee Hw -C%OMQ)Y» 1‘21-575 iwﬂl\
i€« 425

RO KN and e nasuldbant

2t.57% I1S425 Xdic

18.425

(2( 575X12.4258) 40
=932

l/'V],Q,JG Bro beLouJ 120 kNl =



Case (b ¢ Abrolube mondomuom. B

gm% BV wilk be manc  hean eentne. GHence ba inspeckion.

chette the Loeal. % ﬂw{’ﬁa o{) WMo aelom one gside o the
othon  dide, the Qléfbtmc diffprence o ovorages chmﬂu g

40 — 340 40 +
120 —> 240 160 +
100 —> 40 2606 —

gmm the Clk)U\JQ Wv\aggﬁgj 100 k'\l ool U 8(',\/@ the, de{.’e

monc Bo. Hocake the & of load, rgokem (2ame os above)

Ihe disbomee blw 100 kn tohacbal load avd  bhe neswib oot
LY (6“5‘8‘5) 0.5 m
Ploce  *the solocked 100 K load, oF “the Awulbordt ast  equal

dostonce 4 e eibhen gicke. % @rtne., | 0.075"
' ‘80 60 \00 120

lll

L_,MW
20,075 14.925 -
0417&0\/0336 Mmaoc B .
~ Z\/\)g
= B X7T+ED X85+ 100X9.99
+ 20x€. 5 Y40 x7T = 3367 kN‘h-\_ 26.015X19. 925
Lo = ‘quq‘

E]MQ b)u'\dge,, it ghal Le OLM(?‘MDL Js@\ & Rm Oé alsoludke,

o, B

> TLD Ffor Trusses.

yZd

s

o duck type tr,
shael  loads one “tramsforoer 1o



ST T T T T MAMAM YUV OOO 0V 0CO0O00000290DD0O

— 9 Jo"mnmgk Tpe  truwm, loods ane —~F
—t-hambgemxai, ax bottor d'ef'n'\'& . (g

k_ \

Ly K o =4
< 4l

NZ’ @ CoSeco = Y1 -Hw’-
r -
| » |

w

I 1.¢05ec

|
|
g

~—
Q/6 cosecd — !
)

LD “AG" chond e nbers o
‘X" U_J LZ..
— ?&M A Sackco’v\ o Zl\ocmr\,,

— Assume loads ane LQJ&{T gide oé‘{'}vz, gg(/b_or\_)bu:t amal
Fprom ?1‘8& tide. . \APP‘?v v =0. abowt the Oppoite  p ot

s Qk\om Nékh Aicks.,

Rex4L = Fue xh.

FLie = Rex4al _ _morment oboukt  Opp- (}e&w\;
h height o}y + s




1D «Aeh nverdicall memabons @

% Valoz
—Pomt o seckiom asr  ghoum
C_Ag the b ghoum w Hoough Jgpe, boaos will e cxct‘na,
ok botom  Jolnks. B
——oﬂrxgt&m loads or@ Yo the Lt side o vakrow., Pk

o\haké% QL?\DM 8"\‘% Lids.
_%pp\é) sy—o o bhe MJ acke. 04 seotion.

FL’Z'U'). = RB (Coh\PNZMLOT\,_)

— A Wads ane "t'o ‘he 7‘?3"\7*-' G’% QQO&OY\ Pk a/\r\o,(ﬁgz

Qér\om Ln,kd(,— SioLZ»
Floava = R (tervsion)
o ofy s ohn oo {)&M@ Chomger g

. The Jocak Loﬁabh e

' gholl be o(M‘\j’!\Qo(-
\LD n e, ocked

(.Y
BN Lotk wm@r\v\fﬁ"\\‘m omd  Fovroion . Henee the abeove care
tHe vardicak embern LU gholl be dlost &MO(, 1{@ both oo\wphszMue’Y\

¥ Ngkg LoU3
— Pam a jedion o howom,
— Anurme loods e 10 bhe Lt zide ég&/@h beck omakyte
pom 6\\7*: tde -
0“?\% ZV=0 to the nigkt side q seckion

FUSL'Z Sin@ = RB (_r)

Foslg = Rgcosec©

f—




OESDAY

2,

Ry

The qu&sb‘cmr\ w o with nespack o o, q{ia olx

ak  diprent gecttons.

: EVEL?2 ﬁ‘k\\lm. i‘D
) 03, . \ L |
o P

/
) ¢RA1 - 1;/"
s |
) =) '
, |
) > 7
) (=) '\'/'-
)

e

oo cus -
|

Bm

%*\mﬁn '\6@’\
Oé a NAGJLUL P An v eden

R_panabole,
DL = 20 KN/m vd 10 KN
LL = 1 kM/Yw (A A a'ala aala'ATa A sl
T

 f @ e
& ®

N

4y 4m Are G

AR 10 K, Fi = (2o-+o) G—X 3”“)

10(—2—xex—3—m= 813 kwn
L T a
) /L
3 = A



| ‘/1kNm b : awhen 1 kNm COU\PQ, P\ aaﬁ%
I
(_) q/'- ‘\%-—- *-L—Xb = % (8086(,\’\6)
b{ +) : . AdRken 1 KNw s a,ut;(,waj +o Yo )u(j)'%o

o= L= (heging)
g-k ok Ck’ha fockion, verdicod orndimate ig c’l\a,?ﬁﬁyg' 88“)

B e T
J Yowe almoluke o . B.\b,P\QLQ, he wuph ot one
0 _ |
OB the, S’uuppoﬁts.
gk

T K|




RG]

YUY WO 0 0020 00

A4

10. ARCHES & CABLES

UA’Y‘\. 04;\;\—\_ 'w R awwed L)QO\’W\- 1258 verdical ’Pl,am

‘->,Desi\9'n —CoYc:e,s in an  Arch : : 3
Pn : monvmel Proust on
Anciak Cormprassion.,
S /Rodicd shean ﬁcmoa.
M3 (B@\Gl/t“r\zs ™omert .

*%vané geam of a Weter Tank

% beavn  shall be
dosigned o SE, BN J U

or~d,  torsion.

> \74o{vowr\:o:jes of Avcf,\wes Companed to S$SB.

?—j@m a SSB:

A A AVAAVA S e A aVataavalal IV)OC = RA 2C — Wi, x

7[\ =
,l\ ) ,\Obgqm: RADC—'—V\J._’)c,z
2.

—>
HA /‘L
N
Ra



) An onch W  2onoricak Ao lov sparw_companed +o Ssg
(Q Ejlxz, D?‘U-é ortal seackiom M%PQ& ,06 Yo -fv—ppo ek OA .

ek will nedumce the b movmert g to  that o s
NOTE ¢ : '

Andes  ane  prim oaug subf.  to il comp ramion . Hence
ghone  Which  Abnona i axiel tomprestiont wone waed,  im

olden Olﬂuaxa . worsbrwekion o}, on k.

- Classi-ication of Avches 1
1. Bosed on Bhape.
G)/Pmiabohc.
by ferni— conodoon
) g%mem—tai,.
2. @M"“OL S numben o} %‘W‘@M (on Ds) =
) gbctwL onches  (Ds =3, Dk :o)

5) 9030 f\’“hﬂd anches (DS"—' 1, D = 2)‘
o). Phnee Tinged onchet (pg=0, Dx= 6 ‘Oowé‘vmﬂa AD.
= 4 Y\«%jle,ohﬂa AD)

- /Pava,bol'\c, - A\rc}\es

y = Eho (1)

(dne OE the. Zuﬂ)or\ﬁc

o0 = Ek_ﬁ___ = L“"‘,([_agc)
doc 12

X — wwwb ((,hom.oqs oma'm)



0

D

T e MW WY JLWOOUOOO0O0 0 0000 0 090 o

e d

a)gbuypom a,he ot Savme Zevel 5

90 cokanheke vokkeal, 5 :
c e Vovtke mz,aﬁbrmub tho, FUPportts g,

at  3ame  loved, am%m A Sivlan  4p thoot o a scp

Eon =0

10 VB = 100Xx1

V5>=1,O|<N % Va=90 kn.

momaon-kak reackcon W Mot 'm{)b.@:\rwciv\a,
the vodicol feackion ot theo Uwe of) adbiom povwes H—m)\ﬁk bhe, o pp
20 kN/m

2 =0, Sg

\6\/8 = 20X4x%x2

\/B= 10 kl\l(T)
Va= 10 kno({)

¥ Caleulation of Q-Lom%owtal /Reao%im
@ Thoee Hinged  Andhes.

YN
é x

— panabolic anch tukj. y |
4o wdl &RhOLg\«owt. _gAé

A }
.UAPPE Zmlc =0 (e{{\o’m N(jlvt-) 1;\//.\ |
v N
7 ek el = whl
HB = \NLZ
8h

Mx, = \/\)L . Wla 2.
— X Ot Bl SRSV — WOG
2 Sh XY 7

= wle _ wi fa

== ) 2



"V)ac. =0|

@ H Y thape oh the sruckwe o Stmilon 4o bhat
OB B™D o} the exbennal Msad, o a
omd. SF b w

feckion  ane 200, Fhe k' 3“%@0& B

dw Pm‘\:MM@L tonoste. bLearn OL%'('jh (p@a’c ‘bQ,MfO'Y\,'O'\d_) W Yh

as o SSB . then btha ‘\?Qﬂm e it o axiak LOW-‘LW-

o“\g/'% w called Hoad /Balahcba, @“CQ/PJC’ |

. Sl o Cbpph/oac:\x w “tou’o‘*’@t " ok afV\oJang ols o
® Lireon onch ot Theonebical Anch e (PMLU\@,

Uine? o - -
g% the Skape, of the omdh siveilian o et
BOD , meithot B™ mMon SF ok «

’ \6‘ mB’m’n.. SIPAN G anch 1
cadted  Uviean ondh . '

w

(o}

e £ ciotly’s Theonenm

4] the | \L l l

R™D o[) 8'Lve\x
Load, saxol:e,m 18 vot  giveilon

i _H.\ e BM™ ak acwa, K@(:}J‘COT\ &
F?»OPO?\)C'CUY\&_L Yo the ol%c)wm&

o£ @-\olhxam of BOD  and ha

an O ?h.ov«aug(, —_ Edo\\/”s Theorern

M oL (\92-9‘)



S

-

D

-

O 000000000 0O O D0

Q

W O W0

-

g

[

u U U U (‘-—’ ’ e’

v

% TLD fov 8-hinged Arches.
Gy 1L for Horigortal  Jhoust

A




*% Gy ILD JBGJ\ Mo

MQ\L\'\ = paam ~ H(‘j

o \& g ‘the. 'Lc.enounmg
of the Shosten  fextion  whene
D w to Le dnown e B,

C’cJthe f\\oméowhall ana venlk cod  Meacbom Meadkon.

Va =¥ = Mok moment_ m_w _

"o %)
' o l 1 =
‘}\’ .
My o =0 (pom rleft)
T _ % HAKL\ = M
o ,
¥ oH= M

=

lg 1—/4_>! ’l : mn

ZN)(_, ::D

:> HAX I'\."l"\/\/)(l_. :'\IV_L__ _'_WL
4" 2 g

*peac}cion ok A s
* Ry = \}H§+ %
=$G;fit_)z+wz _ W.Sqw? 4
gh 6LV

x Inclimabon  with %Dn%’”ﬁ‘d' wxgh _ Sh
bams = . = JarT 3




~
‘-

OCO0O00O0000CQO0O0O0DOO0OODD

"’

~ W WV YV Y YW WO OO0 0

A

S

A,

b) gupporﬁcs ot Piffevet level.

\5 20 kN/m
_ Calcuhoke  neackiomy ogb

+the guppomta

§)) Thnee ’\“*aéﬂ(. /POO\QBDLZC. Uns Wm ek e 04‘7\3\0,5

Step 15 Calewhoke hongortal distomcas of Ac & ge

wWe kmow of — (omst . (—rﬁon ﬁocmwboltc w\a«\ wit o

J Qs on'ajim)

_Oﬁ_— [ Qo‘v\A'b

\fa_
bk — tovgb. = Li+la _ 1
TR il Am+im,
W _ 30
9 G+ 6

2.+V6

1o = 16.51 ™

048 w&:)ponﬁ ane Mot ak zavoe lonsed 5, we Cannob CCMOU(E
venbicak  neadome t’g JCWY‘& Uke a ssB mhwt%
= Apply =0 =0 (For Y
Rax % 13,48 = 2ox@%gj L 4H
Ra = 03H + 134.9. —> ()
Aoply E'0e =0 (fowm  night)
Rexie. 8 = 20x,'_6_'z§f + 6H.

Rg = 165.1 + 0-363H. —> 3



Ra+ Rg = 20X 30
H = D60 455.2 kN (fom @ RQ@)

Ng = 330.36 kn

e

® Ten O«;\ um&mmécﬂcw(, 3 1’\/\-\/\6& oni ?W(a" 4 wdl '&?L\PLOL\?%C
raasX. - neackcon  occuns ot Yhe a{gg_?%-t gu_PP ok 8 ml'wa -

: )
Canse o{) umcj,mme}c‘h&c,ol. cakle gudzj_ t© udl 1\0@ .
neackov. Occung o W@/}‘M\T Suppo ot

Moax . neacho

—_———~

( \

\ 7

7

Ve ~
/ )

\ Jrmanc - Reaction
N -7

4ith Sep, —)’Ro.d'lal Shear & Novwal Thrusk

THURSD Ay

1

. Vi
Vp —> b voical neadtton ak p

Hp —> heb %omcgowlm.i recckiom ok D

e — omn(j\x-— bllw the 'banée\fr’c' at D amd f]r\o’uaorﬂral,



WMMY UV OV OO0 00000C0000230C

W \'\u’/ \\l.w‘/

Yw' e’

S — ‘hchUaNL SF.

@ P w the nesukbtorst of Ho & vy, 2esolved i Hee, diechior
% Pn e

Pn = Hycose + Vpsimo.

® Racliod .Z‘Lawr, S = W Mhe Neowbtbenst o{) |

; HD & \/D Y 'U\(;
o(b\ec)v'co'n, 06 S.

S = 'Hpsind— Vpcos0

G)//-)‘hm/e that +the shean 6@@ ok Owﬁ fockom,

ponabelic o Sdawbd to  wdl Hvxo&@]—vowt: 4 30
. oo
Ay

Teon Pwiach anch, ok 0“6 $eckiom,

d = Ll‘f\. —22¢ = “tan®. (C
HT o) e A’

12
Sind = 4%(1—236)
VFa 16K (1200) >
CcCp8p = 5
=S 2 Vp = Wl _ Wy,
N1 161 (l2oc? 2 -
i HD= W'lz
gh
S = Hgy §10® — Vp osd
= z -2 > :
M"‘ A‘k(t ) — Wl ] + woe, L2

h me (1-2x)* = NWF R (-2

V1602 (o



"%‘f#ﬁed— of gem}:enq:%cm,e_ a3 W’\Lﬂéea( 04715\165

HAs 3 (\\k\r\éw( onch  h 3"7&)(7;00\/(/8, debeonrinacka
ro dhovmol #nemel ane deveoped - M kvow  shnonses elopenl.

wpon BW. aJEﬂ« 3eckkovL.. \/VO Hronder Ynmeavs  mo cﬁ—\o.,we

W =+z ﬁ-—?:%_

d
R

Mprch = Mbeam — Hd
dH —dh ; TV indicaker brok H and h wm%j D
R OPPe@&;e, dine ckrovs
%, E Sagging
; T % (\1\9 ] —

A contlaven zuka. to terp c\\cmeje, unilonmly e fQW\Pehooﬁwm
énmua«t (% =o) 200, o~ Yhe cantiloven s fue o @Lovxéoote.
Qlerwe. WO reAlbarn s %«]ou‘msl' defenvmokon.  ox o Nesistamce, a(cfml“‘ﬁ

genain. JVD resbbione. YNEaNs - No sbross .

R Two H'W\ged Avches ;
— Hasurae  upports o] two '\\kh\ajeci,
onth wolh mab dLeLoL lﬂck@xa“a,,

UQCQOM}U\-\g ‘o Guj(ia,lia’hots thepram, E} & H

’;{) ) oh»{)mmoﬁon , a}sawm'&rg hori~ T T
roackn  ax  feduendowt, VA V8

U = N _§ .
- ) (aR ) W= f“’)go\s v bo amr

' ..___> J 81 os T o




S 20 C

@Hf—j"’)yds 2@

W oweluh Jou ancha Uke 3o ngecl

andh with ud) Hoyghowk . Ger urgyrmenical boaoks, mucrnenocten,
amd, demomeneckan  of aleve  equadkiom one not ‘mtgmme,'

4dn erdon O amuzrse, W omumad bhat, T=T.secnp ot
sockion j whae Ip U vnovment o) Wnowbta ak the sy -

e

S OO0 0 OO0

WO O e oo o

o W U

e e o W e e W G

Wbk, thas mu@&m)
H = fmao\x
J yra=
S LD for 2 k'mjeot Arch :

251

TN

- Two L\'\ﬂ\ge,ol S civeular Arches

i Povat  lad ot  Crowm.

o (ll— x)

I

Jdi)



N Tem\Je,hcvkwno, effect on 2 '\'vwajed, Anhes

mamc.\\ = Mpoarm — I"\é
(o\«m\ﬂea (eomst) (cRomges)

Az bhowe v Mo ﬁ-\’m(je ot the
OOV a coovh G\\amée,-

’Buj: H changed.

Ay T, RT
b owoned , Hinoeasad. 3{) tereps nowones,

v e O?) T, q—}eiY\CQ, “EQ.YY\? will %ﬂa' o Pu,,;)\
. ia process B sl

Yre NA{DPDT‘)Q ouk. Buk H\a Lol

Lgame. A W1, H& b owoses: = NMoanch deoeanaa

~> EfFeck of Rb S%oY\:e'n’mé, n Q-W‘\’W\(jeﬂt Arches

Jhe  efpect o morvnol, Paust v bhe andh & o
ghontzn  Yhe b ol Yhe w\f\-» ornd  Thr  peleone  pott Ol&

13 oﬁ%oh-bcml, Hrov ok -

—> Cab]es RV
% Assurptioms: H<—
i) Cable w flxible
Bo @ very Po&wb W gono,
Gy Feld we,aggfb w M%le.d,-edv.

7 ® ¥oool o«/‘-o'\'g Yhe W\Omgowbal, Fpar.
. — Zhape o coble U porabola.
@vudl W o/(,cna, the coowe .
PN — ghape o) calle U cootehwa_

..Q»\ Shason uuwec,juéa also, conreckiom to 66 W cm“%




vOLeLLOoOOe o oTOL o000

v e O

v VU OV W

Voo W o N

N/

2

T% T2 y @)
W —>wl < |
o 2h

Tmin = .

Fa'a'o AYa A A A A AT AAAYA A RTA S

S%Q,Pe ob bhe caksle due o PmYT\T Locols W ziw»ilw( +o Hwot‘

Va +Vg
(2
\/B = 434 .

Mane bevasion ok support A, Ry = Jv2e b

= |00

5 4 osy = 00 = H

Col cuhote MﬁOW\A ak S“PPOW-
T, =0 (fwom  lept)

> =0 ({om mdk)t) :

=109.1 kN

—_———

54.64 kN .

\ .- l( e T N |

< P2 Y Pd |
20

S >

=54 5674 4100, 2

= 121.97 kN

—n o= Wk
Vhy + Jha

= 83 rm. .
3 +J5

SNMe =0 Gg‘\o"“" L’-—Lj’-)

873 Yp = 3H + 20x€-7232

Ya = 0.344 H+@7.3



.27 Vg = SH + 20X n.27°
, 2
Vg = 0,44365 H -+ 112,77

Va+ Vg = 0.78765 H + 200
20X20 = 0.7€76H +200

4 = 253,92 kN

VA = 174,648 kn

Vg = 22535l kN

Trua = H = 253,92 kN |
P-an
= 4h
N Y (o) (L-2¢)

4~
Riwe ok quasten poirb = T67 Twee of ~rid gpam..
- 1.5¢

gm&oﬂ% cormbons wne Pno\nn\ac;v 79 shown Lelow :

Pk Yos coses Fenem  com vt ngbion  when,

woricde  wheel moves guen the  cenbra O{)

cornbon Caubi,va, {o.ﬂ«.u\ﬂ_ 06 the cavmnlyon
S)\‘w ?7\01)/1‘2'\’*\' Y9 90\,\;@ \8 pnov%ourcxﬁ cavabon an zr\\ousy\,

Rue ok quosthon Pe‘wrl: w o0 5% h.

Snooth,  ond  oenfovt overtbaki condikions

S R R A
T — Asbana. -ﬁe‘n am‘b 0w veha dos.
ngw( m\a -691 2low ™o ww\g NV M wom beﬂ# Con itomns

one. PT\.ov-uoLﬁ-CL \)a J%Aa,«a'\'\?t ok ’{)ord:CO’Y\-A

pa
<




J

5th Sept,
P

“RIDAY

6
0
0O
O
O
O
O
O
O

(.

@)
0O
O
O
O
O
O

(

O O O

o

&

R R S P

(N

11. MATRIX METHODS |
5 Gtiffness Matvix (Displacement Method) :
~ Yonce pen uonts c;{uplaceﬁeh’b
@ Ascelk Aehoe —> Aol d%@ﬂﬂmac&on% Aoci al Stelfnens
Movrert —> Rotetton en Qope — Flescunal ﬂx‘&/&v\w

gQM‘LO’Y\ _ gw\,sb:naf can\Q_ S SOT\AiOﬂa,L Ml)ﬂw

- ﬂs
' Note So;ﬂ‘&%oﬂ
Jete Clas® s l ?31595
ComP - qrl EN‘TE A npie¥
: " sHR® To Sury~ yd- a7
- 3‘7—3 ’ Ablds’ 2911
\ Y V pobie” o1 '

Xlope on notokion the C)\Gvng, i qu&l.a wortt &k'q’lo_ha(h"d’“’

o e 1oV
T ,

/ Y Y A

: T 2D,

tT— - —— - - );' = X X /'—————-——_._____:___

g \|J* —>=>T
7 - ' > 1 (Glockwise
g | él’ vy “porsion.)

SuMbW\?S a,ﬁj\b s e c:\namée v o‘nﬁlz corct Cls  ancin |

—_ Geneva'ﬁ'o\’l of SH Flress Matrix.
Yo w-ondinates

ﬁgz

\,

T\
Step 11 Resbnoin  bhe gbrudune W bhe w-gndinates  ghoum-

4 2
Z| K

ok ghowom .

@WO&Q sbt [hyrod

A
A

A

[

Restrained. Stradrure.



Step 21 Alow unty  displacsments v the dinection 1. Lﬁ neleoni

Yy

C
6E| 3 T
T’-“‘ij\ f‘—T BQG
< 7\ |
¥
6El 2(,"39 T
12E! T L 3!:12
13 Y 2l
A
\ EY)3
K = 9 onca oln/\/eLoPeoL v the dinedion (q) dme ‘0o unit
o(,[_bP\,a_LL‘Y\'\cN"G n U owon dine o
= el 4 3B\ - IBE
3 W3 |3
Kip = ISEl

NOTE ¢
Qﬂh the Lo—en duin oke ai\/@\/ CW\C*,W *er\ca, obvvd/oP@L ana
¢
v the Bame dinecdbion, e Hve volue.
K1 s
al:/ \"\‘due‘to

t >

Pralrass dovoent, Kij = Fore develped bhe dineckom
dne 10 umit displocement in the diech

¢ o>

OLMPLMUY\U\‘G wa the doe theome (.

Koy = 3El — 6El = ® Kp = —3EI

12 \2 ___F—
S'L‘ep 3: \74\10\,3 o4 M\G’,MQ, wnil dkﬁPLG\LL'\(Y\e;Wt‘ (TXO‘E"CLBVOT-L)
Y the dinediom @ - Ore w nestrained g ain,

. dz—'-‘\ ~
2EL z 4 S T ¢
]



-~
Nar

QO 0 C O 0 0 D

L. COC O OO O0000000C0

o O

™
'

C

R

N
s’

s

(

Koo = Jonce GlﬂNQlOpeOL n dise ckion @ due 4o wait (2
notokion n iR own  dinectrom, )

— AE\+3E\ N | ,

1 1 1.
Ki = Jonea CLMLLDPEOL v Ure dinedbion () dae o wnd
notokion i dineckoom @),

- 1> 12

K""JO = Kyi Moncuoele Lawo w the bosis ]6671 Moctrize .
%Arpphoaa/\,.

™ ' ]
gﬁ%nw rackhioc [K] Kiy K K3
. Kzl |<22 K23
— | 1BEL — Elj s ~;
v Fl_e| ¢ T
L
—3El TEl
1z 1. -3

o 4\“ Yria P”-OMC’/Y“) 8@*\‘27\‘50*75 —él,e:)cll;’\l/{% e G

* Steps in HeX\b\\\hy ot Yix s ‘
SM ymethod, W oo called, gOr\oe, Yhe:HiooL an  we

a\pp\ﬁ aat %@ILCQA one a@:oﬂ Hhe oObhan ormd, we, mhm,{aybg

@N\%Po’?\onV\ ol o(LbPLouaamem"b.\ :
S{—QP 1 - \A-p{;@ et {)e’lce i the duestton (7). Calcuhote
he c‘:\up\mm—f\emﬁ o the co-ondimate dinectioms @) &Q),

4 Fi=1
4 Y _
- gk/‘\
S 16

4 thos Pnouem ¢ alakaton o} dmﬁ«mmeh'& w N oy
Arffioult amd Thence Yo blily  moknise method U complic avbed
Ao Yis pe ol P?\ol)bzm Q‘l’owwe?\_ {qu.lr&.ég Mot hie  cam be
gerowoked ar Jollows.




gleou\nng = @’mplaﬁemawt‘ P@L ot 6@7\@,
%‘Leoo‘&;‘«\i)ta x  Khfprers = 1

][y - [
[ =[]

- L x L2 L 3/L
EIxAab 3/ IS/LQ
_ L3 3 3/'__ IOB-__i: q
6B |3 15/2
Q. gmdce {;(maln\lg YY\.(U‘TT\:tx ﬂefz the cavtiloven ghowor,
a * 1
| the dineckon @ |
4 EL, fen.

F1=1
4 !

C}".‘\.) S Jblg,oa-bx\,&a ehomant P L

urit
C’n — MP\,QJCQ/’Y‘\GY\% s dmﬁ()@O“CD duxe ‘bOA {)@ﬂ& & in the
Acome dive chron.
3El 3EL

= R _ L
2E| 2El
Step 2 GAPP\a wnit e (romert) im bhe daedion @
Fa =
I \5221}



COO0O0OQ0 00000000 ODDOC

'
o/

v O WU QO O QO

s’

w W N U O

Yo’

guza\,ama ok nee, &

dia

daa

0

™ 2
2El 2El

@@

dio = du (MoncweWs Haxo o} Mc&g‘)naoa/ta(e{[e,u&c

ML o L
&\ EL

l

2 L
2

3
L .
> 1

@@moate. ?&%V\W wakruoe  {er above PrLob’Le,m.

— Ovrder of &HFfrese Mabrix.
| g‘&g{yﬂm ok e deals  woiy,

ments on degnauw of fressdom reglaching

3

@]
T

P

7-3
[ k]

4 x4

_ Ovder oF Fle)(i\)ili\:\/ M at-rix.
Jlrclilly motniae ceals with nedundoots {ons, o,
ghatic Lhdwmw“a%/_

——

uonkono wom OLO“T‘E s plac
arcied  dle.Jorvmodtion 4

As  Dg Dk > %L@ub—dﬁg P ok oe  anetdood m% be waed,

v {071 v UPY P?\OVL(LW\



p-119q

3El K.

o @ ‘ z
o LA re 2 b 4 ¥ 2 ¥
‘N L £
- ’ Restrained, strud
| ’Rc,o‘tno.&h the Hrukbune ak Lo~ o7 clin gotos @ < @ W

Releose ‘the Struckwne ab (J)

UEL -

y kz,* |
| i'VT\/f‘& 1 (&/if‘l)o.se.

Kz = K12= OSEI

N

Mo,

T Gx2El
>

v G

21,%

A .l

T <&— Q;;,-
24l /3

Restnain the s ckuse ok Co—ondinodtel 2ho am.

f

C
Tl Ay  Z4EL

Ao it d,{/a\o\w'\mgﬂ—\r im dedbom () b wihouk 'MLQ%.

©F ¢
k11 = Q.é\El ‘
13
o5 . - —
5 [d)=[k1 = L [2 !
2e1x3 |71 2
P. 112 1 3 _
E.1. 4 1) 71 2 =
2 K2y = K|2 =D
" d=PpL
A L 3t = K3 =D ~E
4 .

Resbrasined - ¥ Ky = P= -—A-E:_- (421)





