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Course Objectives:

1. To understand the behavior and analysis of fixed and continuous beams under various loading conditions including
effects of support settlement and rotation.

2. To learn the application of energy theorems such as Castigliano’s theorems in determining deflections of beams and
trusses.

3. To study slope-deflection and moment distribution methods for analyzing continuous beams and single bay portal
frames.

4. To gain proficiency in Kani’s method for analyzing continuous beams and portal frames with side sway.

5. To understand the concept and construction of influence lines and analyze moving loads on beams for shear force
and bending moment.

Course Outcomes:
At the end of the course, the student will be able to

1. Analyze fixed and continuous beams subjected to various loads and interpret the effects of support settlements and
rotations.

2. Apply energy theorems including Castigliano’s theorems to determine deflections in beams and truss structures.

3. Use slope-deflection and moment distribution methods effectively to analyze continuous beams and portal frames
without sway.

4. Employ Kani’s method for structural analysis of continuous beams and single-storey portal frames with side sway.

)]

Construct influence lines for shear force and bending moment, and analyze beams under moving loads to find
critical load positions and maximum effects.

Unit 1 12

Fixed Beams & Continuous Beams: Introduction to statically indeterminate beams with uniformly distributed load, central
point load, eccentric point load, number of point loads, uniformly varying load, couple and combination of loads — Shear
force and Bending moment diagrams — Deflection of fixed beams effect of sinking of support.

Unit 2 12
Energy Theorems: Introduction-Strain energy in linear elastic system, expression of strain energy due to axial load,
bending moment and shear forces — Castigliano‘s first theorem Deflections of simple beams.
Analysis of Indeterminate Structures: Indeterminate Structural Analysis — Determination of static and kinematic
indeterminacies — Solution of trusses with up to two degrees of internal and external indeterminacies — Castigliano‘s—
II theorem.

Unit 3 12
Analysis of Structures by Slope-Deflection Method: Introduction-derivation of slope deflection equations- application to
continuous beams with and without settlement of supports - Analysis of single bay portal frames without sway.

Unit 4 12
Analysis of Structures by Moment Distribution Method: Analysis of continuous beams — including settlement of supports
and single bay, single storey portal frames without sway
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Unit 5 Influence Lines and Moving Loads 12

Influence Lines: Definition of influence line for SF, Influence line for BM- load position for maximum SF at a section-Load
position for maximum BM at a section single point load, U.D.L longer than the span, U.D.L shorter than the span.

Moving Loads: Introduction maximum SF and BM at a given section and absolute maximum S.F. and B.M due to single
Concentrated load U.D.L longer than the span, U.D.L shorter than the span, two point loads with fixed distance between
them and several point loads.

Prescribed Textbooks:
1. Analysis of Structures-Voll& Vol IIbyV.N.Vazirani& M.M.Ratwani, Khanna Publications, New Delhi, 16" edition,1994.
2. Theory of Structures by R.S. Khurmi, S. Chand Publishers, 2000.

Reference Textbooks:

Mechanics of Structures by S.B.Junnarkar, Charotar Publishing House, 32" edition, 2016.

Theory of Structures by Gupta, Pandit& Gupta; Tat Mc.Graw— Hill Publishing Co. Ltd., New Delhi, 2023.

Strength of Materials and Mechanics of Structures- by B.C.Punmia, Khanna Publications, NewDelhi, 2018.
Introduction to structural analysis by B.D. Nautiyal, New age international publishers, NewDelhi, 2001.

Structural Analysis by V.D.Prasad Galgotia publications,2nd Editions.2011.

Analysis of Structures by T.S. Thandavamoorthy, Oxford University Press, New Delhi, 2011

Comprehensive StructuralAnalysis-Vol.1&2by Dr. R. Vaidyanathan & Dr.P.Perumal- Laxmi publications pvt.Ltd., New
Delhi,4 th edition, 2006.

8. Basic structural Analysis by C.S.Reddy, Tata Mc Grawhill, New Delhi, 3rd edition, 2017.

Nk Wb

CO-PO Mapping:

=

) =

& - n [} s} 4 -

2|8 |EE|F|5 c 5 | @

= z | g £ 8 | 3§ 5 3 5| g =

Z |l 2| 22| 5| = | S S| 2| 88| E

Q g % 3 =2 % § =] n = 8 S P % 3 — o~

Course < cE 25| = g 2 Ef § cE2 |l ml Q|9

Outcomes £l E|lcg| 2| E| 8|8 |EE| E|ES| §|& &

5| 2| 5% 8g| 8| = 25| E| 88| %

c | g | 2 58| 2| & £ 8| & €

R= & 4 s 9 i) = = o e 3

&0 A S5 | £ | H = A~

53 © M Z S

=

4ACIVAATL | 5 | 5 | 5 3 | 2 i 13| o3
24ACIVAAT2 | 5 | 5 | 5 3 | 2 i Pls | s
24ACIVAATS | 5 | 5 | s 2 ] ] Pls | s
24ACIVAATA | 5 | 5 | S - T R R B Pls | s
24ACIVMTS | 5 | 5 | sl 2 0 ] ] o] Pls | s




R ANNAMACHARYA UNIVERSITY

EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY

CIVIL ENGINEERING

Structural Analysis

UNIT-1



9. Frxed beams & continlous beams - O ® |

fPxed beoms:-
A bam hoe both ends are, Bxed %5 Known as a foedb@lms
hred boom % dico called 0s bt -8 or enaster beam |
* Tncose of @?xeakbmmbo\\w?*sem‘sore\‘?g‘?d\g.ﬁ?reddﬂj
the Sope and  deflecfon ot the Ped ends awe 2e0 |

__Er)'T S S
RA
A mA Wr+R B

Q) o e coMe \oadtrg ¢ A craimom Acklection of a el E@m !
Aed oeam | l

%0 less om Arat ok Q Sngly ST
&) for the Some \cofing rthe. frsed beam © axjecied to les

RO \Deﬁsﬁg onorrent:

Qv The o™



Grlet e Riet condier Ahe bam 0 Smply spponed -

.: ,
) oo lev vs condeer the et ok end cooples mp Ond 1B

9 ot flockufens T T e Y clayes oF Y

ot the oS NER- oncevkern -
T‘\e, \oeam m:j \ne. Qm\a}@ﬂ %0 e deiﬁfg_ SOgS

e W and Vb be the Vel YeacRos ot the Sopperis Aand B

Raore Ro) Svaes the \Denoﬁra Neucha o\‘i’o&vam for \ife (ondttion
ar  ony eecton e bencfing  moment M %o a exding toma -

k- L
Aﬂ-—/i%-- B i ¥
PR
J
= Yy e 3py ——Se— —3
A 3 — .
mi K s

a\ore -
e Ve the vacon o each ed

Ace o s conciiton
SOPPOE e = N
— ™
Then v= MO : A

IE ™g >mg+\e‘(@c@m\z‘i’s
Q7 €se (0 S o B o M@Uﬂsdﬁ

??gk"ﬁb) Anouos *‘re\cgw;ﬁrg croment

Roqram o % Condfitfton -

b oy cecon the. bending eomant My Ts




o e (rod ey wame
| d‘?o%‘ram con oe Aaen %‘ Commn_cj

! the. ooove oo BM Aaqrams 65
Sroen 0 F’?% (F¥%b) -

\o he ®oal Yeacton va=Na—V

and Ve = VbtV
the octca) bandiey cooent OYETS
cocfon ¥ Ackane X Hom Yhe @A h

A
Jw'I Wi :m-’(
/ JI J/ _ |
a1 " .'
I
o) fredly apporied condition ) free Rmo
|
| |
| My |
l ‘—”JI"/‘I
\%Mf’r : "‘(B? |
v
q}é‘ cffect 0@ ad cooples Ttb) ('Tled Bmp-

[l

N R RN

v
Vi !

@io) ffxed beam (it | Resottand Bmp -




i A -
- L

. Frieoyoifng (0= 40

2
A
¢
. el[é,&\— -:gmai-*g‘“n\tdi'
a e & 2 o

. ook ok V=08 =0
Ax

Oﬂg o X= \lé:j..-:o
Ax

A
fortner gmla:.: = aea of the free BMD=
0

£ \
\ mydL =0 of-the (faed Bmb=
@)

soefio T e droe gaEion e

0= (I“'OL\
- R of dhe free Bmp = pea ofthe (Ried Bmb

pogfin condlaer tre. oo

g \
61 d\j = M;(“ My
Ax

l Mol tfon oy ¥ o= ot
ert By v
Ax”
motting - & woe. ge!

| | elié_éﬂzmi—“ﬁ)(
| A ———




"'“E—sva‘?f& oo ot i

4

° Sbeli gm Ldx — \ myxar
A

Q" >~

_ax!

ex(xey —ﬂ o
v e I = disane of the Cenbiokl of the free @mp fron,

A onA 3 . Frange of the cahdd o the Fxed o HomA

. forther at ¥=0, 90 omd M 4
as

©and or %=l Y=0 O‘Mf_\i:o
aAx

e

ok 0 e doke ¥elafmn , cae. ave

= \—1
0z & -Qx

o1 = O\Lg‘

(cx) X=X
L The Retare o Ave eovRd of the free BMD

fom A= The Lkone  of e enda ok e ed
BmD foom A
\j
s e Q

—

N £5¢

I




Tgﬁcﬂ@om
OA Smpy copported  1baom . <Obfected o Fiven Vel

loods os  Shaon I (fqore helow:

_——L‘-—""'
hg = 3L
N
> RE AR = WY

o 3+ - = SeXk
”Q"*u as 7

Br@C - Re M -Swxtg = 6

@

W 20
) k— &’4 -——EL— 1/2 R . At/‘f :IL
’!‘ ¢ D TB
e
RA R EF
6
Sop=0




E?ﬂﬁ“;—@—g—-:mfaj . '

3
(% S forer
| Tq\RvB POMENS
—_ =)
foop =0 > -Rerb *wxﬁl®+w}é o
= R&'}% :M/S
= Re = u)/@ = KA i --Skem _(a'rcf
— W,
SN0 Shear force | Wi HEI:
%P@A: Rﬁzw/@ 'r __W
Ve -Va
o @cC = Ra=a - "IJ/ e

f @6 = Rp‘fw;c%'

&) s\ope and s

The bendiy  moment = O
dfstarye x! tom 0% en oY

”
=y et dY T F . “* L"?)__
ar TG e
MA
ex dY_ cRATTMR. & 1
ax* | >

ex dy - wfgx )~
ax” .
Thifgote  the. okoe equsiion coegeti”

dy wx gy — (02
s (Do - (o - {5




_—

—

o Fr= ’&ﬂ)}_@é__-—&ox%& o Ky =0 .—

peftvation -
heeo
dore and  deflecton for o fxed beom cay O Sy

\ood  aF %EC@(M@'M

A .q: \, }F 3 Cj'nlj L]orizmtal
—0 .
b ;_ "
|+ Leod S’I'xoulo)

AN

be act on

Mp
F F’}\ N '!'?nwxes o
MH Wty |Mb Oh'lj 9p

Stvuctures

Le&mﬁ @mecdmm*q%w |

ME = Gred end moment ar'®’
Rp = Reac¥ion ar A
Rg = Reacifon av- B’

&) Eﬁ)cﬂ(ﬂ cnameqtt aqgram: ~

e ey womerk fose oF Sty

ol

|

S pe the marber fo adfected 1o Sypmentfic loocfing
fhe @l ramerts [, mal oS e SN |
" eqantng the Qreos & the *eoo kerding moment dbgrams -

S e of Be DoR= Prea of M (Rectargle J AeFR

D Yo XARXCO = PEXAC | | |

‘@‘)@Xﬁ)’\% :/{mﬁ



= The o€ eq;oaﬁl‘h

er % . o _ ok | "
Ay ~ —#‘3“LI) ks @

Apply. boondany - concfitions

AL Xx=0 Ay _
= Tias

= 0= 0=0% g =>0=0

= gsobfote ¢ =0 S\epe ec;\xﬂ?on-

er 4y | LDQ'I (D
L

ax
= IR
Tyote. the. cbove egoafion woe get-
L
ox
ex\g) = X _ REX gy 5O
setigh= B B SEp=d

= Apply- \:narc:\cﬂa condiftions -
AP X=0, §=0
> G O0-0F g B0
ex ) —wd — @0 >

6
Yepisents  deflecion o AN i v

e
= the  defleciion Te toimom o the Cenvie of the bO™

iﬁi‘x’ ='(/gg : 8:3**011

aofioe. 70 eqoaith =)
ex (Yrox) = w/la)((/a) CDD LB/)L



- a 3 3

£3 - @0 ol S @ |
é—mjf qé} /éi-l > g '—(34 . @ |
- = Baxy '

B,n-o} = C.O,QB 19z
lker | ‘

gk~
St \ood of

A fxed beam ‘An’ of ‘e\’g\% bm' S Ccmd‘?rﬂ o

oo ok ¥s cemtie - The mement of drtefa of bam S
Texi$ondt ot €= 91 XS pjmd. detemsne

Q) fired ed momertS at A and B8

1 peflecion  onder the \eod

50KN
o, = o6 g5, i _J/__,_
) /.5 3F'S W L ]

3
@1 pefledion
5 soxb
%‘{TCDL':'C'OP' 2 e g
lggeT 198 y3) XIOXF8X 0
= R HBRIOIm-
meviuadon
dope ond deflecion for @ (Pred beam Canygiy an essentyiC
Rdint loodl - "
The. omp for %?mpB— Soppoﬂee] beaom A?E = —T—"-—__b ‘.‘_Ek&r

ceentffc. BSINE \od Hbe g—a —e by

caviytg. an &l c I
the. ifapgle ith mepfimon i %5k<\ N
| B onder the loml and W%g}msfr’“ o N
) N
= U}ﬁ A ¢ &

L




. cqafing the aeasot two  endfig moment dbqioms - @
pea  ofF  trepertom = e of ’c}ﬁowa]g

'}@ (mg Fmp) XL = ‘Ig)x\- IL_D_?;__

S mAtmg = wob [ 5O
=

Z- end Moment s
\%H T

7_—;‘_‘ - A '1_%1‘7— ‘ o

A\ YA

 xtatlndly 4 (Yo (oo R 194

————

W

(mexe) + [ faxe x Lo —™A)

71— :
= mpE —MA =
mMAR 1\ I

PR

QA 3

mAL + (MR — MA )Y
Q

L
= 3l omod —amht

26 %r_nﬁl ;mefz ki J

L r)._
g = TR,

—

AMAL +3IMBL

L = (mAtmp)t

3 (mA AmB)

D

S PaxC +AUXY AT
.-—'—'—'_'_-_-_'_-—'_.—'_'_— -

Az +Pu o




[V“ graco)3ava)+ Ugrbxeolarifib)

ok axed + g xoxcD

= C% (ax aa/3 A bX (q+b/3)

CP[& (a+b)

= @a ‘o
____.;l +ab + b/S

R

atb

_ 9a-f 2abtb
3(ab)

- (9d+9ab) o8

3 (otb)

_ ga lath) X¥b b

3(atb)

_(oftv) (ath)
/
3laAd)

:gw ” O\*%Q'\-b




\

| i:i

atl - (mp\'\'f“\(})&
. m e

E AAMATME)

= (oxk) Lmh% e ) = (MArama)A

= A+ Amg = AL Jrofb.

A

®p A8me = a+A (wob)

=

2

sob - @quoten © @

= "dﬁ e, — Mg — Qmg - wob _ (@¥b)coob
L s

= —tg = ob U—_Q-Hl)

—

A L

= g = oob (atR )

—t

L A

5 M (,DOb Q/'Q) = Mp = miE

sosdiote M fn eqoalion (D we get

MP(J\*NQ.:(,CQ\D -—-——?@

i

A
L :}ma.\.i)b&b ‘:,_cxn_‘b..

¥ it i




= b _
™R ,_U_ﬁ_f__, L —9,)

M = 00D (_i:*o*’
0 A

won = oxb { %)

> Jope. ond deflection -
%baﬂ?fﬁ onoment cx\-"gg cecfon beveoeen A ond ¢

at o Askane of “x’ ? d- |
r Qe Ruen = "
L Juen By €y mmy .
= €1 39 _oy
ax*

s e
Clﬁ%’ =G~ Mp =5

Seor foce.-
16\—3‘3 MOEMS oot VA 7

ZMA:O

2 —RpR —MAY M+ LL¥A=0

RQRR, = tng —mp +0a




- WY —MNpMp A

R

A

Ra = ma “Optw(L-a)

™A — M g+ wib)

—

|

= ex dy _ i(m——m)*w"

- it b

X A

= %« —(ma-mg) For ™A
L

C,Ob:(-\—{wo‘b cp&b"‘/w e /‘

= ,._@b-. X — __________Cpcll\:}' Lb"a)_')( = CDQ\QL.
1 s R




= 5:9";5—1 (£ alb-a) - «ob

L o>

= ob (llxo\orci“) ‘9.:.’95—
23 ')

= @0 x (a+b)’ (Gb—0)*~ wnb
9»3 _Q_"-

= oo (dy -+ SabAab ~ ) -

,QL
= wb LBQ}J—\-bl) ~wab
? & '%a
ex &Y - 05 (3ab) -0
do il |
Totegole the. Orowe cgoation
4 \;‘Q . oOOb'Lx_\_C
D oex dy o Db () YT
ax Q3 | j)

= Appd- oundary Condiitions

- dy
=y 3 =
(e —g

Hence ¢ zo

Sb G =0 ™ dwoe aguofon we gek -




o)

“The cloove  @poarin .‘fepreser:\: Sope
Tn’c?ga‘re Qnove, @;B\IJ)‘?U'\ -6
2 R
ex(y) —,wi-; oy -176 - 0-99; f/gﬁca
{ y2
M =0, Y=o Hene (=0
S0b 9=0D N @z\j()t\?c)n.

€ ~ b (3a4b) i/é w‘"’} DR % Z,)
o>

c.oab3 11

> exlg)s 9EX (o a)
o ,l

Y =3

> The alove eguaticn Tepesent deflection at ony. RS0t

S the difeckon wer the lod opiclin fp SdbRtoOtiy

S(ETa] T e e T

=
> eryc - “"b" wba’ () —oobe

ai'l-
P waBbQ 2/
=wba @a—%b] - Al
60> ) K

Q
_ wo'b L:-qurb—"?‘Q)
623

- Oﬁba. (b _3h ~3b)

e h (b-3b) [3\3 Qs \erg'slm fe o)
68>




PO O™ dﬁm"
Ady The. deflecton S\
3 |

R

X L

_ wb (b%zo)x-—c’oa_fbi'
— i

ke, roimom -

fex S
W

RQ 1_ 9
= 0= Wb (b +30a)x _ o0 x
5 =
ST

CD@ (b%ZJCl) ;Z' %1
au?’

’:7 W/ = = Lb%BO)I:&)ﬂ '
al

901
x= b+30 > poStton of toimam  leflecion ¢

o chove ke Yepesents psfon of- monimom - dleflectfon

> gpStote "L n deflecifon  &gaafon 9 ockr +o et

NoPALS A cefleckon

2 - 1‘3 , Aediectt
. _ AEeA I ecEIOy
| CT——___#__('Oba(b+30.)3'f-'-—-——-2 3“\ ( -
— Q el Eqtiaxion




(wqb [ @

b+3a

‘mba | acua \
b%ao}} ! X3¢ -
R
= wb

- Zﬁ(bmj (Corad [22 —30e]

Ht2a

—
R R Ei; (bt3a)x

> € _ 3
"o *{-Lib—(b’r'sq)x
62>

(e3> \LbYa
> b B )
60% (75'\‘5@ XLG‘Q)
5 b 3,3 2
poy_ Bar & S b
397 (b+20) 3(p¥3a)-

o™
A beamn AB of \@IE‘H’\ “am’ canfes o pdint \oad b Lskn

A Pxe
at o digonce ofF am fom“ar Jt},g fleroal z@?d‘f'g_ ofF the

m 1S \X\@Kroml’ Jderermine

§) fxed end YOments
§P) mﬂec\_?on \]’ﬂ?!’ '\‘rE\oac\

2 98




() pronlineyom deflection - s ._____@‘.

Qv) pesition o crpfimom cleflection -

| |
A4 =T Vi
_@Q\ Giiven Aata | 2:_* — .
L@\aﬂ\ oY e \eam =3m
Lood W = Hs K>
exoro) Bqidhy &
once of  fom lcod 0" =8m

\’a \\b ’, :\m ‘ 74
’ e (rxed end. moment AEB

3| xx5 Kbn@

let ™ and My oY

Cﬂ :
> Y _ Aefleciton oy e \oo

— pn I MmO Aetlectior:
o dp matimom efedion -

= o
=2 “I K = Rﬁ.ﬁo

F
2 g 3 | _
mR =0 HS X X . i
fis AR




iR vefleckon Vnder the. lood

. T
L USXERY i,
x|\ x\o 'ty 3>

ET] rooalimom deflecon -

s 2 X cocb’
[Br,mmi A (bﬁcg:]

3
2 x 'LEKSX\Q — OH&Gmm -
3Ix| Y\0° (i+e*

-
-—

oM deflecon -

l_______...——-—'—'_'—'_'_—‘

Ry potTon ok

a@)®) .\ A X6

Cx=90L
o (142D

(bt20)

slope and Aeflec®on for O ®red beom Co\ia?tlcj ok formly
b\)\fcz\ \OCXA ONEr s emire \ﬂa\‘l’u () > Assume

L';’z_/\ V€as

" O RN e
Prea OF coakola = Ae oF fectangle

W KN Jan

2. vac\faaamﬂmﬁ B
8], %P8 X2 - AR KAC A
’ . A B
2 Ma E B ) i, Wiz grf B
g]a X’Q .x (1_0_2__.__. - ’lxmpr A [‘jl‘-' d'.n{:-?r;:s.._,- B

B4

Va'a'alaVa = lalava's’a s
P ~



i [ -
ma= 2 ~mn . —
19 —
& peacfons:-
Emp=0
> —Rp* (X)X Qo h+196= 0
> ral= 0oF
Rel caﬂ/@
Wl 5\q:@ ol deflecton .
CorSIACr aain LB @ fexare & 1 fom A
b e *
o
= Jo ey
S MR




< 1
€1 dy _ wolx _ W oy
_EEE_ L 6 |9

3 L
GI‘E‘LL - UDQIL _ WwWT  _ wlx R{@
T T T

fon e, qet
Ttqate, Ahe. doove Epootion 9

L
- c,oﬂxg wx” _ Wiy £ g
erg = €

s aq 944

P\-'Q A=0, \d:oj Ca =0

ol X’ et _ wox”
S m M o

on 3 and 4 vepesents defleclton &goaon and Sepe
6%11::6«03 e, baom Vespecfiely L coo nead Tty
o mofan Aeflecton -
i e narber ¥ looded Syrmmentically -*che Fesiton of.
| rmofom Adfledion fs %t Cekie that Ts “x:f/g) "

Red oot the maimom  deflecdton . sstore
= O

- 1)& S goaon @)




L
e () - 5 Uh)"- 55 ()"

= C&)np - ("O-QH . (Ddtj
% 38U %
—
d8H
- Ly
Hax = wo
BRUEE
ot oF  entoflenore: -

for Whe b@m?nﬂ momert  Sqaalten Showd be, 261

\—\emeeqoa\?g‘t\rﬁl%@{dx\?onmée_@ma@.

2 2
o:qu/a (x) - &x _ w

Q

\9

-

| | ] 1[“% [ ——-“4"‘/;-’2'-,{5
A= —*lo_t @c //_‘\\‘
QCI \_,r_ __f/L 0
3: ("‘Q‘ x { 02 uu] [!76)
Qx|

o = Ql&*?ﬁ(d)xipla“g/g;

% = &}& .\—5@: (o) 2= 8f - k/QG |




Conk?ﬁjO\)s s
()

Trrodw Non -

. pams o node

cxvockona) Qrﬂeaﬁy
. CONNIVOS bams  pofdes an altenale \ecd pd%%’ﬂre

@?n\nas over the, Sopports o RSncaase |

e oF (Rloe o a e -
‘&{%\\ aRarRc VeX s confhocos beams ond |

e TN mﬁion% eStth
and bﬁdges'

fromes o WQ%YQA %n b H{TBS

. B CONNOO0S e, B @ Safialy ndeemine shodoe -

The odwmoges & o Confhooos baam oS compared o O

ae as fheus -

L“('O‘”J‘\‘e come Son

@) va  SEn Actlecon T less
@) The depth o A cocfon @n be \es fron . Smplg. Sopferied
ke for e Some Sgn’ 852 (or the. same depth the. Spanca

be wore dan @ Smply
= The @nfnueos eom B coronfial Tn movesial

1) Thee 9o wedondang T \ood Rtk
X p:gﬁ\ﬁ?vkj o fomafon o H?!B@-S %y Cee OF an otheme

evem
©) Regoives \ess Mowber o androvages of- endons



'Q?%chvon-‘cages of @ Com¥nuoos beam as Compared to a

Smply- sopposted, beam
Y Rtk QﬁQ\aﬁS and design Procedors

) SeGeiies T @ostoocon ,epecially for preast nenbers
3 Thorased  Refond \ose doe o dnomes of Qe th

the, 4endon profite -
1) Tnoeasal crorterfig oF bam | \eacg. 4o \atera) forae enthe

93‘3‘33\'33\'5_ CO\\T‘T\S !
avessos develop duz to Qe A eperdent Afects

S) eeconda™y
Se\.\f\emgﬁ of apport and Vodaten

fkKe Cveep and  ShRnkoqe |

of- 4em peratoe
6) The @rcoace oF o mam mme\’r and dhear neivthe

Sopports  NeEAs oper c\e‘rcﬁﬁrg_ o ¥&n forcement
of- tomen's Qe ‘o Sdianic force Yegaire

1) Reversa)
2oPer Qm\dg?s ond. dé?%n‘

ca 3\’005 Aheorem o Yhvee. moments:
p*\ %}_D_XATL)_L _x_)le_\

A1 C
EALEYIE

The Sgoe Srous Ahe. \a\g&h o oD oF A (enfroas

beom Cdts?f?rﬁ Lol on & lek My, e and. modfe‘%p

copport thomank O B D YeSpc{Hvdtj



. as)

consider Spon BC |

Let ™ &als ‘o bend?rg'- moment |

doe 1o Ver\al lod ot advarce m |

oF X' from k%", - | o) BMp dlbve '-tu
verytital f_uftdr,

= chl ciqoq\s ‘o \::End?r\)j momert 0\\)3I K
o aoport Mpments at o dstonce f/

of *x' fom B (Fagding) -
5 )

vet moment:- S i due to g, ppep
—_— - aMEN

Jt
C’\QmYOnS _@M "(h‘{'é‘e Momdts rvv@vvrvzm vg
|

Ex d'g -._.mx\h \i1s))
T

= Then Srteqredg fiom 200 YO

ﬁ\ Jﬂ. ﬁx

dqr \
ezt 2 . g'mx ~Sm1
& ax 3 A

T (x 98 da -50 _ X o

- P of- Bmpok \ength dx § tmxah G

CLae toxdx =
jo mvomat o oen o @D of \83% Y qkoot




‘ LmydX = moment of o d- BmD OF ’\é@ﬁw_di 'CIY'DD“T)—‘@_

Rence
'_.Q\

= ginﬁ,dizatf ——3@
| 0
|
i _ S 1 5 ; #i
| S(:I ) éidx:g"inmdx
| J - )

e &, = o oF bereting.
OmenS
Q! - Aea Bk Lyeperiom k)
1

Dgrex 0
= mpd, ¥ X% _md)
Q Q




:'E.,‘ . Fetane: oF CG of avea BT from 3’

L\, = MY, +Agxy

A g

= L_m@tﬂ\ ) X%j . [l/@)ﬁhx (mc—"Mp) ¥ QfzX2)

[LNE)?UI‘] (g1 X me *W‘Bﬂ

= "“BQIC'l 2y (e —mMp) x82

= 6
I
2012+ 2, (‘_mc-—me)
A

= BN,{Q.Q? + ?QPOC,.Q?‘ -aﬁ{BQIL _ m@‘; aAne

Qe Y Ml —MRL| 3 (M) yme: |
Q
23 SRS o (revEnC )
30 (M0 &
- Soh =)
= aobeftote the valoes o ay ond N I @oat
- Ok\l'i—l .
CIE AR ==
= . 2 J 2L
ETOCR = WX — ( ‘/& (rogYe) A= i e

7
exOCR = N -L'Q/é (M5 +@mcﬂ




— . —@®

. R
> { exece, = b =4 (Me¥arc)

{.__:) 661%'% :,Qﬂ (601'?1 _9, U“Er‘ra'(‘ﬂcj __:_>®

, 9!

I
= condder <pan D

6?7\'1?\0\'\3/ Co@deﬂrﬁ the sn €D -ko\'\‘f;a_ d os Ogin
and ! Mﬁveﬂﬁlﬂa et F an be Sron et -

e = G0 g om0
29

Pacg > § 4 egodions

~ ba Yo
0= o bag s (2) (mg—+amc)
ad 235

o= 6 4 6% _ amg — & Amc —A3mp—Rgimc
24 La

] = 6Q\i 4 (30&){‘:—@
92 2

> fimg togmp T amc (il

:)l mg L+ Smc (Ri+2g) +Mple = 60_::' ~t 6081&]
{ A9




problem _' T o ® |

"

A confrhuones baum pec cover to  Cadiqalive span AR and peof

lengh Lmgm rfes @ Lpt of- brfm ond okl respecfively

T¢ Y @de A od ¢ ae Smply Sopported find the soprort
momert PR and € abo draco the hencling - moment- iegiam -

¥ Given oo S Sy ey
A K Y Y'Y YV Y“(’%C
9 = 1m LP;B) 5 T“FM--—{ _____ Era ——————;

g T"F\;

"T\“ . :
A8 (UBLy) = 6 tdfm ( Lead on span AB) —~zx- L_ T

e (Lblg) = lokwlm (Lead cn span B()

.efne ends AGC Ale. Sinply
sopported the sopport monenis
at Aand ¢ Sl be 2ev0-

MR =M =0
S o find Soprort Moment ait B
opp'yd- Cbp%-ﬂﬁﬁ equoaien -

MAL + Qmg (0128) Amcly = barti 4 bgYe
0 g
ama (2+8g) = b + bag Xy
L Lg

Qg M+6) = E’Q\j{[ +6oa)g

e 6




amp = 6“3“ A ads ==

B On AR = wiﬂ?\" = @_C_LL_ = Qxpo-m-
3 LI

i : 2L
B ON BC - Coaﬂa - \OXGQ =4S KM
2 2

2D oW az o BMD on gpan AR due 4o vef“‘i?tﬁ\ |aoclg -

= 22 xAB XBM

aq = 9/3 XBCYBm =83 X6 XUS =180

.. Iy - A
>% =—= = %3
gusrore arputr valees tn €9 O

Pomp =OXR*2 4180 X3
H

Qom =636

™E :.é_‘?_@__ = 3| LKR-M
80

© Revu= 63X ATB =0




B

LURp =169 | @

R = 62 = 40S

v
f _—BC ng‘m
Rcrb -\O?(éxqg-\—“\B:O ‘Qﬁﬁ]\ .[ Ca,

| |

Re =y K

B

o LRp, AR = 6XY10 X6

R =ay+bo -HCS -t

Rp = SSQSKY’

g/oﬂﬂ“"a

A CoMEnose
\coAEb\ QS %\ﬂm ™ ﬂ’a\)m
and Qo SFD ond BMD -
Q) Gfven clrto
L = sm
Iy =S

'Q5 = Lm:

keam ARD SmplY sopported ot A8 AD s
G “he moments over the baam

for PBRC

mal) "\“aﬂ')B L—Q\-\-,Qa)-\'mc‘_ﬁ@ - by 1 6Qta‘fg,
{5 A




6[“&1( My (1) FSoc :_ﬂ:ﬂ\fi Y 608% ] @ ‘
g -

+ bogie

o + 8amct Smc =Q1
i

T = (Vg ¥ ox\Q ) ¥ La)g*ﬂa).sf Ln/g;ma} La+\‘j3xu))
- 960
Ry = U‘}gi 2196 X ('@]5\5)} + [U)axmq-éh@ﬂj}y%))
AT,
= axfioe h 4O we get
9@mc + Smc = 60T 6}%‘_’_
A9MC 4 St =198 § —=®
= spon &b |

Q= o=\

Ogls = U‘)a xaxq 6 ) X kalax‘&)

« k‘}aum-e) X (@13
25'6.

az(3 =9, xa1bxg =38

‘“Bkﬂ Jq%)mck‘-'\) UM ~ 6Xs6 X 6X 36
=1 U




R YR

e Se’f

MR = 6-%3Kp-M

me =W soke™

ReactFons: -
span AB Wmm
’ g
%ﬂ f\/Lnfe
ZW\Q:O ' e M . . )
Cerrelt
(RA%E) —(axy)+me-o
Re = 4-86k0° M
Spon €D 5 .
Pon E%Jis_ R (\};?
E,mc =0
=0
— Ry — (3 KX q/@) A
RO =W '@ TN
o = ALY Y Y Y VA~
B c
LSMLl “—5m-_j
- ¢x¢=0

ReX\ X Ra\s) -qla) ~3(=)xMmC
Re = C\‘H\\*\\)'

Rk RO = AT
aalaid Re

3
)f- = oo




e (oce

o @ A = Pa =LB6I0”

<@ B Heo-a= MY

of & pR) = g6 ~a T qul = SRk

of ¢ jost ekt = kb ~AX Re-%
- neh—ataul-g=-T3

ot =Lugk ~bqeL] YRS

©
\

sf @ CJost ¥

= 48—+ Q-4+ 8L = FIBw

K@ D= 436 -A+94) 196 ~3AUB = ~UT? KN -




\ev
o ARG of orfiform  section estth ABEB as

A comtnoos

o ffxed at A’ and Kwpy  soppart A B¢’
formly dietfiooton led of
pport Momants & reucions

R ™ @1&\
the, bam ¥ g & o
6 kofm- YOR thogpoot T \ength-find. <0

a1 free toending rooment-

for SN POR=C
7 =
?O\’ 5‘;‘0\'\ P\B-’-% :'@S_\_L_:\@KM““
3 3
— & '
for Spon RS ’%9.,; _%J_?_E%f_., — |\

() praw fiee \oerdtng- #ﬁg’f_‘_@(\i degan




r——b‘..__
&) H?Pg_ thee Moment theorem -

Cr eEn PoPEPBIT

= BP'SD'ID ‘. 6ﬁ \ X

MP*O‘\’%““C(;QO'\‘QIJI'\‘ TTBL-Q._) = > -

o yQmnlotul amp ) =0~ Miaxa

S ropy ¥ LR = -96

&mﬁ '\"ME) = '3\«\ _—-—@

for apan ARG BT SopROrT 6%
NYSETS 69@;@

" Al Sl

Srople. SUPPOTT M =0

MP&\*QWQ,@\

Linp & S WA TO = g

LM y\bro = a9

roR + B = 4% —= )

fom O & Qe

Q-8 ~-ymp) ¥™B -

~96 —3MEF MR = -

‘ - =T >mQ = —\O- RBWOM -

= —6 ‘Ko™

| _HIRN-Me My = o QL K™ =0

l ©ral FOmENS MR =

&




ReaNonsS! ~

for <pon AR~
i 6d[m

bﬁi&— Lam.-#*?r}
M e R& Rf)

sv=0=>Rat Re)i= Exu =4

fo =0 => ~REIAUT 62 I MAZO

@B"i E \0' QBKNV

Re = (332

(or S@mn |~
CME'
C
< U™ ——-—-—;X

Re L Yoxu T g ma =0

ZN=0 =2

Re = QUSTN

(Re) = I SH®
(Rro) veaRons:”
e

Rﬁr: \’3;:%3)\4!\5'

Re = (Ra) + (R®)g = o8+ st = QU RSN

Re =QUBHP




R ANNAMACHARYA UNIVERSITY

EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY

CIVIL ENGINEERING

Structural Analysis

UNIT -2



| |- Rosic AM\tFRS of Sndderminae Shoctores
1 BRe TR - A it

_ET\JCYOd \)dg\'on -
When an exdesmal load oct an & sadore the Stooctor Onder-
Pes Aeformafion and hene the. oK fo ckne: To vediet these

extesral  fovex | the Ymenal forees dewelop S‘Od\n\B fom 200 to
dore. T Srtewn|  cooarelone 1 |
the SOctOE |

Mral  Valoe and ootk 15
Soved as  eneqy N de dmcioe ond St helps

{0 epﬁcg bofs ‘o the oﬁgim] é}npe and e, whenever the |
edesnal ook oe verroved - Povide the motetal of the g%ao@,%é

a8l etin Aosie Rt

when  equiffkom s veached @S per the wall nown \aw of
coneesvaion  of emﬁﬂ' the wosK done k&j the extevnal -_gc_c;s mosh
eqoal the cudn encgy soed - e cncept of enerqy balanee s
U¥lfzed N govdoral om\\jéé 10 dewlep o membr of methads ‘o
(nd  deflecion of gheoctores. The follocotg s o finding the |

Jdeflec§on of barE & frames -
chrain emﬁjlpm\ oosk method -

s

('
GY) Virtuwal wOll'(/ ot load methad - |
i@ costiglionss raethad ‘

ohfin eneYqy: - X
“when Y\?;? clastic body S a;bjeéce:l e (g_i{evncx\ (orces Sl ? J
ey
deform. T¢ the elostc St % 0ot oxcacdad Ahe  capidone N ekv ni-
the matesa) 8 goed 9n the form of vedliene O dmesml eneéqy |
49 Ge kroon S Sain ©

(o)
Thiemal ey soal o kedy S8y caslic \inft  of At bady
. ¢ WKnown as  stidin engy

|




ig,ﬂoRn ey Age Yo ofal \oooFrB ® |

’ .h.\_\%.’\..\.:kb._}_ N A NN
| let 2= lergth oF wember i !
‘ A = Pyeo of C}SOFTT\(?\TM' 1 |

S = cckencfon of member - :ST

P = external lood - o

S the \aod % omplied grodeally form zevo 0P’ the member

és o0k grodwally atended -
- exrtewol  wovkdone. by force (we) = Aveoye. forae Jrance

“ (4R 6

|
t Ve = YoxPx§ —@
lLelr Gesnol  conkeone (on) shdin eneigy = Wi =1 >(3)
Fvom \aw Of C(onsevation of- enaqy -

Yikenal  ckaone = Crtesna) coskaone

e @b = 9@
= YgX Px& —=Q
| Aot et §2 L =@ e
l iy
G- PL
; PE
| fom @B q @
| L ="YoxP X P,
| \J = P%ﬂ
QRE

7( howaver the, lor fos VoSlalde. al of- s condder o
ol ekeel bar oF \Gha+h dx. and Owa of s A The <hafp

SIS OPS o omall e\ement of lavth o T = f’f_c\_‘_x_
| & ( P i
Tota N G\"Efa‘j % > 9AE




Shaltn - enexgy duve 1o benci?nj momerTt: - ®

conSder 0 voembey of- \ﬂg*h () 90‘3?&@3

o oiform ben&?!}j momant () @ensder o fiM i I M<>
omall Aemant  of- lﬁ’g’rh\oh’ let *de’ s Jthe‘g._hm ;

C\\onae, %n Sope”

o drdin enevgy shoal i the. clement

Au = Vg XM XA —>0)

Bg*uae\moua_g\___:d'g
&EF ‘S3ia

s col
m .4 |d
€x E}'L‘gﬂ'
0 -
S = ’—-“—'Le) ':___O_]Q_ vie M oo
X o dx (- ® —%j;)
2 de="_ i —0@
Exl
fom e9® § 9@
- M b
= AR

Au = max
atT

The. total Sn evergy

|
U = S o x
o AET
) L
0= o Jodx
L 0




\aabSecJ(ei Yo cnoft
eh ‘e’ b the

dodn ererqy due ‘o Hosion
corSder o ohoft of \etg\h@) sotfected

‘o
Qo womant (7) een
HD w3 @ Sl podiee tedist

ora\gO(—kuﬁs\

210

SNNUOLNNAN NN

- WorK Aone \_:g exderml force (We)- ‘/g‘ﬂTX@ =)

’InJ(easm\ comidene (o) Sdin- enegy (WR)=0 =
fom g of ©nsesvation cf SHSGTH
g =

V= Yo xTxe —XAD :
aot e know fom oo eqoeiion



The, dhear Skess on Q cls of beam of vec\ango\m ¢ls Ay
%be foond oot % e, elaton

\ T = N0

' b'llu,

| oee Q= fer roment of forton oF s ae the F8M
chevae Seor chess s vegjd Aot BA

V= Tonsere dar foce
L = wWiath of section:
I@;:W\Qiok%g%ﬁmctm\wﬁ'

dve. 1o Q}‘mg‘\wess, The 05\3\8, beteoeen the. nes o 3 ﬁj}x%

05\3\8» &\ C\‘QrEF The Seor SKNESS vafes ofvess the héSH P

o fodadic. mamner TN e, Cage, OF vec%anﬁdav cls - Ase the shar

Syesas arfibation s ftferent for fffeant dope. of- Cvesssacfon.
Vocoever o Qn\pﬁ \i& e, Comgaﬂ\?on o oy QeSS s oSsomed

o bo Offom acoss the CYasS -SecRon condder  seqnent o et

cle cm&_\oe, \aken O3

Z -:,\,<x V/P‘ "‘7®

e ¥ foder derend. on ¢fs -

-



deformofion dg = Al.d¥—@

Sy SYESS
Bt e koo GO = m/ = —m

=> N3 =T —:-@
fom g O
A% ‘:kX.l__
fon @ cormafon 46 <1

ol efomafton § - Sk ————dw'

Sh&n @eqd. U = Ygr VX §
L

\'L
\J:l/@X\JXSY‘—fo\‘L
5 ARG

ghidin_eregy”
(Qj Do X0 G:P\O«\ \Q)‘-\Q“B

I\
Q"> P
ﬂ
Q.
el

| ) -
i) Doe Yo %dﬁﬁﬁ = S X
o




Prdolem:- \ @
G dhe deflechon of fiee end of canflever caviying o Rt

\cad oF free end  OS. shdin enegy prn&ple

o) P, - ,HJ

S

77 M g
-HA“““—bﬂf —

!

—_—

R, ~—_ T"
| 1 T
-~ ¥

N Bm of sec—ﬁmx x fom

SH&N erergy O = S "}d_—

o ET

free end ™M =pPX

£ 0
—SLP:C)dtic«l = Sj@i—

o SETX J Q€T
9
7 L S Lo -
&GT
a(:J: Qe:r
G€ X
wook dore: Y extenal \md=‘/a XPX & —=

Gq@ =5 Qq@
&_QB - I/axpx 8
gex




Q@b\@h@ A Baam of Span o’ Cofes a Concertreted load] ©
“p’ o p¥depan  find cemva) Aeflection osing Sid&n anerg y

pRodple
2a0)

Reaclon ok coch end = Ra =Rp- P/&

(39\’69{5 momeot Ok cecRon X-X M= R XX = P/aXX

sxckn eregy goed by haf ef the. bbaam- ?;‘61 d¥

J/‘L
Tcﬁa\ &0 gy L = QS ot 4
acT

: § o) 7 5™

ﬂ/q,
= 3 5
A g? A
DEX M
0 g/
2(r 1 A
- & (Rdx=P ()
LET 5 Lex L3




508 )

RAhe % exdeml force :y&xpx& —>@ 0

g

Q6€T
Hg

G - pe

'_______.—-—-'

HRET

\

g X P X

Provem:-3

otexvfine Aefleclon  onder
6o
ethad @t’ﬂ‘md b& Uéif\% i enarqy

A« e
R@C)&ms (x% h gopmrJr Rpl-— e,—- EDé 30KN

gm ot gzc\'onyxhomwﬁ Bt = 3T
ot (2o ¥ X fom sopport & = RgX =%
ed &n orion RC ~ _E_‘i?___-oﬂ Ei—)—clx.
afin coefy & )sex DT
© ™ " L‘BOXJL \
shdn ) soed T fter BC:%DQL%I&IJ‘AIF §HGJ .

Bral Swdn energry- doted N q*ﬁ*ﬁﬁ”

(20X o '\’S (20 &
9ET LEX

0 o

\y=



= 20%

\QUoe
%’—,,_,_.———-
z0€7T

G2 8o

P POF‘CQ\ fome HAXD

o’ Te ?bﬂ&a on 1oleY
end "D’ as daon N
Peome, Ahe. MEDAS hay

EZQ;T*‘%“‘ﬁ?**——? 1 :

Fad

% \"Rﬂ\ff-rl con ke, enal

s s end A .
% applied on the

" oertal ore 0 \
W e hooatal  moement ok &

e Some. fexoyal ﬁacfcf’rt}j
g

A IA_ D ‘é'_._x p

vuad K= Rg=c,

¥ -4‘;.'. .n



from  obove g Ahe. Bm  exprescion for vafoos  forifon are

poron  AB Be. P
SE A & P
Cont o-h o-b o-h
M X B R =Px th ex |
o SEND eﬂe‘gj soed S fame
b -
by 2 o ey \——aY
az?‘“*g"'"‘d Qo o
b b
0§ 0 gy (0t (P
21 o X 0 %
k 1% ¥ h
: ag _‘?,%.dw*&f—b——d"
J ges e
1 h - .
g¢ (e y¥h (1ox
AET o Kl 5
\,\ L,
oy o
< _g__L ol :
€1 /3)0 QAET (‘ )0




External casbone. (we) = lgrpx§ =@

g0 = 9O
JaxR¥§ =_-_}£_ (2ht 3b)
| 6ET

KS e f}i L&h‘t”ﬁb)]
JEX

parlem- Delastline Ahe. ot cfiplocement of the toller end'o’of
the porto\ mee. Soen Gn % €T = FooorP-r- k}«o«g}mﬁ
500 (~ ) :

™




poblem: - Oeternfine the vewlica)  deflecton at pSint 'c/ Gnthe ﬁOn‘p@
- &heeon qn r-?ﬁ- Take €= SOokp/mn? X = BOX\émmu

— \L
? B
|

AM|6T)
|
|
/0 R {14,

K7 3

>[ SN enexgy melhod  @n be Conv'frfn\\:j Osed for Mnj

| defledtn tn Stoctores only, onder the. falkuding condlitfong -

@T\a Seciore aoected b é‘ra\s anentated  loed -

@ beflecton b P ot loded RSt and only g 9= o direcTor
of e \ood

Castighands first theovem:-

s\rcx‘(@,men’t -
T q \Trear Soic  soottoe  foral daftvae. o the SNfr,

imag A vezpet o foad B Gl 0 the cleflection of e
R?n\‘ ee he load T Qcﬁ[r_z) &hg, deflection- héna_ mensoed -

0 dhe diwecon of \ood
The lood ™ be. force (o) Moment tothenolfally s

Aheorem  mnos e @me‘:l }ﬁ

bu :Afj baum :Gd
orf J

hee U Total S\afn ene\caj
Piy M = lood A, O] = deflections -




L NEX Qe T
(9]
5 ! ‘
= g g'ILc‘I, -\—_;LF.?Q__ qld)'
5‘;1'61 QAT ’

ex Lot e
-85 [ Lq)=3 CE’MHQI )
ex \ 3eT ex 5y 3
= 95 136)
er | 3
eT
ccesnal  coookdene k= o PXE =B
SORNSO
l/axpxg = 13333
€T
\/@ casx§ = 3333
€x
¢ - 333 - W33-35

gser  ¥TIO

E: 56-6?mml




- ®
oy o SsB don F%_ on CQWC") locds P,;P&f{ Py Qe
appled gackally . 18+ defledfions oder the loods P, Ry, Py be
| By, Bgg A Yespectively

l. Proot: -

T
S
,I\, _A ‘ b j/ /I\

| 55‘8 LOith  {rechally applied oads.

| . J
| § e o
| Fm As ,ﬁ_!/_tzr

l ?Em S;b\j;ed;__ed 4> additronad load.
Totol  Swdin evegqy U=l A Hials Hg Pty =0
ot the adfition] load dpy be acted after the loods
b, Pag Ps @ the odliGond deflecfon he oAl Ag g das
AdfBional  ahkn eneqy Al = Yedpidar P AA F el Ag it

du = AR BeY PacdAg =

O +du = ‘/gP, N +fé"8\ Dyt ‘}a Pa By +ya,cl P An | P AY . 5
T6 (P AdR ) WGPy 0@ opplied Fmitariosly. shidfin energy

stored
=l (P ¥deD) (1 +an) +gfa (o tals] +1/gPs (B3t d83)->&

eq@=81@

(V) "\"dU = [ Y& (-P] '\'C\P]) (Al +dAl)+ ya Lfgﬁa ’fd %raj+y&[93Da+P3dbj)




. '}Q[p,a,+ﬂ Ab, '\‘dPlhl'\‘dPldAa + gy [Eg;%] +l/®ip2d® ® I

Y Vg P05+ g Pad s
o ByA1 4 Rkt el g Spcler i ot fg Bl
X iy fatig+ V3P03
UYL = U Vg Pidd g™ s g Podls T/ Padd,
20 = \fp [Piad| et Ay tPad As tp

8du = [(ou+af D)

Ju =dPd




R ANNAMACHARYA UNIVERSITY

EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY

CIVIL ENGINEERING

Structural Analysis

UNIT -3



3. 5\09@ deﬂeclr?On mekhoc\

Triroduction: -

¢ Thie rethod s firet proposed by prof - Geoge A Maney
o 1qls '

. 1t %e Saealy sfited YO the omlds o confingos baws |
ond Hd  fmed frames |

s Befe  Onknows ke dopss and defleclons o Bints oo, med’
,:\j-‘ﬂﬁsd\ the ends of a member % fist codttken don i
% tome o Unkroon dopes ond. cfledfons of- ad s -

o Conddefing the. fhor  giliblom Condittions, a «t of- @pafions
ae fomed  and colotons - oF these Smubias aqnions
Rues KNI Yopes ond  deflecfons

"+ Then el roments of Sncifidkanl mambers are e Rfined -

. T 9adves covfors of Smotanecos @aofions ,a Proben,
Sth moe 4hon three Vnkrewss T @nSdered a ot pobes, |
o hod @lcolafore Mere 4% methed cos S fine bj |
cromant feSioaton method @t e help of mpiters |
SORNS  for any. homboer of- Smdtaneoss ggaations @n be
oodna cary -

o The dawe\gpment of e el 0 the i fom &
¢ Rthness AR metned (=t s Commonly Lsad for the ‘

| oanﬁS of \age SAINCS (St the, help of- W;__




&
FP\(G»SOMP‘(%Y‘S rede 3N alop- deflecion metnod - --

. ﬁ\\ ?o?ﬁks ae. ‘o?\qud
. The wiations of Eints oe tated 0s unknows -
o Reteeh 3:1(:\1 \:o?r of e sopports e locam safon

e?g @S\QM
, The. fint 0 stooctoe ray totate. or deflect o5Q hole,

ot the. angles belcoeen the. Mavbars meelfng. ot that §oimd
wavdln e Some -

. Siotertfors ake to ol deformaions . neglecied.

¢ Shar deformafone ae \}glec%%eh’

g‘%n converons! -

MOMENtS!
. dockediee momens = (+)'€

o poil - Cloclcudise. moments = (- 3

Rotatons: -
. cleckefise tolaflons = (F

s AR - QlockeSiee atons ,-L_.jwe -
se\erments:
. Rt Sde sopport % bdoo left Se coport = (1)

o Le® &de copport % belcce Dt Sde St = (e -




Aepficalions of doe deflecfon cgoations: -

o Fﬁgc{d Pimed Sootore cn be Oﬂq\:gmd-
o conMtinooos oaame.

o fames otthok Sde S0y (Non -y
» fomes ofith Sde oy (swny)/

The. baam  Shown S0 fq S be avalyed %.%PSC‘C’;\C’(“%’)
method - cohat ae. the N knoens and o delernfine gy,
hat e Hthe. OrdNons o -

A 3 c

—

,74}‘ 7 7%"} 7 /Q‘; '

O Knouans ' 6a O, &

€quTofiom  eqoaficrs QIMAg =0 AMBAtMEC=o  (ifl MCB=o

wtte daen 4he. Slope &%Mwho@x&gm
A S S
| A% RIS AN Ly

dope Aoflecion eqoafion for end A Ss mpg -

MAp, = MAB + Q€T [39+ 9{3‘{‘ ?p.&]
L P | A

Hee OR=0 Shne thee fe ™ sopot  settlementA-o

MAB = dag + Qe [@G - BEJ




o &
wete daon the eq_kﬁ’t\?kﬁ‘?m az\xﬁb\g for the Home showndp i
M- |

VNKNoNs @ &R Be B -

eq\ﬁ\?tfﬁom e:gmﬁd)s: AkB -Mm-\’me =0 \ |

— N

e |

MC - MeptMep=o ©

A B
777 77

haar @pafion : Mag + M — Ph
®
o . A _\_NCD-:-M;___D( MY sy

[fftotlons of Slope deflaction methet!-
.7t % not @y Ho acant for vorfing member SecHions -
o & Yeomes Ve[‘j compeEome e the  oMmecn &P]O«ﬂmts

o \0\86 O Pombe

‘0\\3 Sope. -ceflection method G5 @lled a dts faceman methon9
e T Sope - deflecfon Method, d?sp\a(emmJtS(\?l'fe slopes ¢ ofs -

Placamens) ave teted oS Whmaong and hence the methed
% a | depaement method

pegrees of  freedom: -

¢ Tn a Soudore the nombag oF Independent 38 c:ﬁipa(e—
rentes At the Saodoe can ordagpes Oe knoen ag
deqrees of- {frecdom .-

wote  the ®xed ed Manams fora beam an\\ﬁaﬁ Q &
| ClockSee moment - v Eed end moments

f e SR .
i u}l I./L F NN?,:,MBR:M/H




.D@?\m‘f’m of- Sope eflectton eguotions -

let AR’ baam  Shown In G?ao’re, be a membarof a t?a?el

Swactore - agter \ocx:ﬁﬂj - nderpes detormations defor,
Soge T Smen 0 fyore: S all - dlsplacements (op, op,a)

fral moments of end A" and end *BY o “mag § mgy -

oo we can defve e pafen SRp betesn these fimi
ad trements and Ahéir d?SPhCemen% O .6p and O "

> The develepment of Fral moments and Aetlectons
Trnches e (ollocsiny S0

= poe ‘o 8‘?\,@ \cgcx_ﬁst end momemts Meps & MR
| dodop cSthoct any zhafions ot ends - these mement ave
Srflov 10 ed momenk G @ fred baam and have @lled
? as ed end moments - |
= eellalmant “A” dgkes pla@ ook oy movofors av ends
the end moments ae developed Qe
Gexs,
T

=7 MomeMs  MBA (omes Snto -0coont Sn Smple <opported
baam Yo GQuse end  otalions ‘\Gglq Gp," ot AgB
vespeciively

@Bl
end  votafion cee to MAg -



-

fotes momemte MBA omes Smo  accont N S ple  Soppovied

baom ™ pp’ o @O and  sotaons Wm@h\s“egaf{,eaan

/ﬁj

E&m‘m

e vo\afon Adue. o MBAa -

= vomemtsS  MAR cm:\ MRA Fhves Sl 'ccr\o\‘bvs OA £,6p

 the bam Ar ‘o B the fo&a%‘?ons Aue o applied

Momert Yo/ Gn o beam adithor nd Tiaifen  Corfugate
baom methad. oy be s

P yay

D

©A, ~rmpBL « O®) = MARL

BET

Ohg = MBAL | Bpg = MRAL

6€T 2T
Henee ‘ \
. L i
On= ©n| — OA —LMAB). @#)H
il \ 2 >CT 66-_[-_ >®

9&X

o = @p=Op = (TEA) e 8 Joe

@




) 20 =900 M ARL ') ) TY{‘BQL )
€T &661—

olve Q. B¢ @mae;

Bn + (93 = Q;HQBL

— PBRaL m}BgL — MppL
DEY T '
3eT X LET

= Q0n top = mABL (a ‘/6)

= 9on 65 = MABL

aex
S?rf?\\aﬁj
wehA = QET (Op +268B)
L

. FPral moments

’Q'T--

= MpR — 6€1ﬁ - GI (_QSA +®B)
’L'L——

- ™fag + QX (90n +OB 25) =&
L

- MR2p :NFHE}—GG'-‘[& 4+ MRH
/Q‘L




-mfag — 210 & ?%E (8 +80s)
)

- Qe =38
Mg = MR T }I (&a ¥ 8Sp = )—a@

Cqafion “AER Y ae known os Slope deflecfon equatins -




S —
Ardlyse the +wo cpan confauoos beom Shoon n (Fqore

by, Jdoge  defleclon methed - and also dvace Shawr foree and
bertﬁrg toment liograim -

S
0 A

A
5@0’] E’E&J end MoMems! - A'fgf \L D;‘j\’v‘rr:g;r YN i
Miag = @l = THOY | _gogom T dm 0 G 0
g 8 | NGY-285 |

“ren = —\»______(;;.9 = +Qokn-m

o

MFBC - '__CLlﬁ. - —S)oxé,@
)

\9

- -ED\(M-mi

mFCB = -i-w,QL - aox(,
13 19
®) dope  Aeflackn equalfon -

= Mag = Mg T 9_%1 (8en+0e-22)
A

. 'ao‘f..__azl (2(0)+ €p -0)

:>MBH= MFBQ+§% LGATQBG“__S_:%_)-.%@

= Qo0 + 2T (0+42ep-0)

2

= Jo+ crop >®




>Mec = Mg YT (gep+ 0 —30 ) >
- )

:’60_‘_@6; 9B =3
n C a+Ce .

“"6‘5*%’5‘;(965+o~o)
e = -0 4€Ex ((96) —-—:9@
=

2Meg = Mg+ Q€T (26, +op-35
£ P

=60 + g€ (aT) (6 +6p-0)

MR = bo+ Qex
— (OB —=iU
B ( ) Q

W) egSfiostom equafons: -

@ Toint B
= ot €X () + (-60 +L3§3)(95):o
D

= I8
3

=>cTep =\F 3
aob €1ep @@ I O.@.O & &)

6\’) c?m\ moments: -
MAg = -1\ HEB ko R = —3F \U3ko-m

:L-to

l Mpp = 3 IUsKO-m Mer =\ HIGK M




&Y Reackens-

for span AB
5 2B
I Re
RA

= (Qp,)(q) —Mma+ M =0
= \Raru) - \1ox®) ~MAYMR=0

= (Rpx4) - \o%a) - L1-uQR) ¥ 3%143

Ra = 12 3FIKNY

for span BC £
/ 90 kP

[m )
Re RC

Z M@ =0
(Rex6) - anx6x6/&) —mc Fnp =0

(Rexb) — (O X6 x6L ] — (1v24@a) + 3F143
Re = bs- 3w
RA ¥ Ra 4+ Re = MOt(80%6)

= Lo X\e6 -\3 7| ‘65.‘:1%\.(

R = 0 - Fkn




23

e fore

%F@ A= Ra= \3"3;"\W'

| S @ Byt \efh = R —HO = -6 43kw
f K& D gost Right = Ra- ~MO TRe =St Qs -
| HF & C Jost |epk =Rp MO+ Rp - (20%6] =65, 7\ k.

‘J Sf@- & 3-0‘3\' R‘S\’ﬁ: Ra _MO+RB"(aOXE)) ‘RQ:Q-

. problemR! -

| W conftnuoos  beam ARCD k- S\ope deflection method

ond en daw lenefing moment leb\'.SF d‘bﬂ\’ﬂm-Take €T

QG"('("J .
\"B'YOTT‘( : \
“ Lot lwkw
‘8- €
{{’D'Q) A % A YO Y™™ 0

(1 e endl moments: -

2. )
mFﬂG :’U.'I]b - ':\OOXLW‘@ 5 —-LV\"L"H HI'ODn
g e

mEen = Y@3b _ oot
ps (R

= ¥8g. g3 kom

Q )
meee = TR *’#__EQOXS - ] 6FROMN
19 'S
en = - 0¥ 1S = -30 Kom




&) s\ope  deflection equaten: -

Mag = MPag + 2T (86 Op) = —HY MM T /56100
¥4

nan =Npp T REE (888YER) = +8%.89+3 /36108 =@
L

g = M + 8T (gopter)= A6 i €101 8616 -0
Y

Mep = Wfee TRET (gacren) = HI-67 1 & +2/s€105>8)
A

™MeD = - 30kRMm - ""7®

. St IS

—

= LF9AQ Jr'%%g €1iog ¥ Q}SEIE'DC —>6)

A Fﬂcg'\” Mep = ¥ Ul6F +"’/5'6i‘9¢ +@/56I@B ~30

1167+ 9l ETORT 4/ €10 D

| clop = ~X-61 RoTon @6 onfdeckudise -
|
| EX& = Y1 Rotavon @ B ockusse -

@?} F?T\Ou\ NOMEMNS ! -

Mg = ~A4 AR +‘/a(*38-64) = —61*COkOM

+33.89 Y 8/ (~39:6%) T To6F 1 kOm

\

mEA




g = ~H16TE Uls 32:6%) = 4/ (11s) = - 63 lleom,

e = Yalb 4] 1F5) 3 8) 5 (-38.63) = F30 Ok,

WD: - 30 kKNmMm
\ook>

n H
A\ el
ﬁ%g&
6"'00 '
|
| |
\3y 33 I
2.3\ kv 69 &

SPOn AR 1
6F €l o Lo

Rexl =\oor Y&+ 11- 6l

Bg =6+ QKN

Re = \co - RB: 23 KN

Spon B

Rays =907R‘5/3Y5" +20-6%1\\
Rc = U8 Sk

RQ = Q0xS —Rg = STHAKN




| Frames: -

poblem
Amlyse the Prame Shown Sn F%OTQ b& slope Aeflecion

%) xed end moments:-

™MEAR =0
Mtep =0 !
¥ 2 Q I'n_
PR 9, :-“——'—"\axq - —|bko-m),
& & T

A

ME = R | jgrg® - (oo
2 e

"Fe0 = (2ox1) = Soko-m -

" 2

Mfpg = Mg T 8T (9o, B8 _%% ) ]

o §1_6_33)[_ (2t0)+ s —©)
= ©06% €365 —>[D

MBp = MFE)H '\'?E}_ kaee_\_eﬁ N— J
£ £

=

‘ :\'36196 —__:->®




Mec = Mec + €T (g0 +6c 25
I

= -l6 + 2T (o +o-0)

= =6+ &I6nR —3)

Mcy = MFCB—\—@-C:L(.QSC'\'QB-EQ__)
] ya

i

5!
= \'"3€T0p +2eTOR — 16190 =0

— \"361@[51— 861@8 = aO+6:o-

= 33E38 = -

33

ﬁ’m\ MoMmems
| mpg = ~O%mm  (BAS -\ SIS e = \§ LM

i \M]m
everes =@ o
/ —ulleN
mMpp = Q0 \{D = Lo / 5 U ¥ \\l
i 9 Jr B L
&) cquRtatom equations: -
@ ik 6




X

D)
N
p,m\\jee the. fame Sram W&O\’e b& 9\099 deﬂec-k%

meod  and  draw benc:ﬁr\j momant d?qamm

oo opem:—=

G) WI@A erﬂ— MOments! - lk-‘- ‘ ’SCJV")]'M
c Cr t-)
Tﬁ 0
Mtap = —f _ -6oxy PTG L L () [ o R
e 3 [ [\ Uha s Hm gy
MEpp = ‘5‘“-,
BA = BOXLY -~ cox” i |
3
Q
MmEge = - _ '30)(’-?
2 \2

MFBD:O
FOR =0
&) dope deflection q\n‘ﬁon;-'

Mpg = Mg T SET (80A +0p -28 )
2 A

= (-20) ‘réE (alo) + G =0)
A

= ~BotOSEr 6y ~>O

MR = MPBPdraGI (80p +6n-36.)
= 30—\-%?__[91@5'\‘0 -0)



ENTY Za/‘%“ €16, = Q/;Q-l-a\a) .

|

2 M = -6+ 9(-1'919) = 18- 4% mm -
> My = 16~ 181 =14 F8gmn~

-0+ EIe
MR = MNERC -’r%_)%\:_LQeB 8¢ —35/,)

& L*HO\’@‘;L (9@op &)

= (-Lo) 4 ExOeR YO SETLOCL —@)

My - MFg A L (g9, r05— 3]
0
T Ho¥ XL L&ec_ Yeg -0)
~ 5
= 46 4 30 YO SEFCB @
Men = mfep ¥ €T (qeg +Op 20 )
L
=0+ T (g98540-0]
> exep >@©
MDR = mf‘DBi’QiT— (ep+0R -30/,)

o+ %I (20)+465-0)

Gy

-0'SeTen —>E)

— O'Smm

> s = 4] €T Op = 4/3 (-1-218) = ~I'SFsmm




{

w, )_‘ééD\T%m &oatons: - \@L

> @ JIoint B

MBA + Mpc —\—mBD___O

= BOY X6~ HOT E28p YOS EIO YETI O =D

36T 0p YOSEIOs = 0 —> (@
. Assome eopport ¢ Ts SFmpld. sopportey

™McR =0

HO+ eI YO Seren-0
= 0SS EIOR Y EI6c = —MHO-
61 @B = \o-qo

ELOC = -Lg 45"

(v Rpa) ™Moments: -
e8¢ In Aepe  deflecon eqoation .

sob EIOB G
OB, = ~-30T O'<SEIOB

= Zot0<sxloqe = — WSS
MR = ?D"“G,I@B ‘-'-30-]—\0-‘:‘0 = MO 9|

MpBc = oY E€16p YOSEIO. = - s\?Qg



=30 YAEIOB | 50+ e10g SO

LA

Mfec = MFBC 18ET (gopt 6 -2 )
L g7 )

= (Fho) YET (88@,—}9C-o)
H
= "HOYEL O YO SETO. —(5)

m-FdE; = MFCB’\'Q&I Laec _{_@B___E_’;%—)
A

= HOT $EI (ap. +og-0)
L)/

=ho *‘/3 €ETop + HETEC
Ly

=NO +exe, YO 5€x8p -

oo = MFeo +8EF ( 90p v op -2 ]
2 T

= 0+t €T (gep+0-0)
H

=~ €x6R =

mEop = MoR T ae_J_I 280+ 68— 30/4)

- ot g€ (9(o) +68-0)
T
= OS EXOR H>@



Mg = MO s ks) vosioqol =0
mpp = €I Onr = 1090
MDR = OS EIOR = O0'SX\0:-o=545 "
Pxob\em.‘-B

-_—______________...-‘

Analyse the Frome hown S ey Sope. defleciien methed
oand Avaw BmD -

|
|

/ u_o'k'b-)' M
Y
g 2 YO Y Y Y Yy €
() Foxed end momentsS: Ciaaaa Yvyy, €
Mfae =0
|®
~ NS
MieA =0 . @ ) .
mfec = -2 - -ge koM - 7
2
. l
MER = YW _ \goio-m Poil -
\a i/__ S Z -- \
= - D £
Mfw=0 = ___d\_j_\__\
MFoc =0 !
- J
(%) 3\0‘)& deflecdon @qmﬁm j y | K

PR = mfag T 8ET (40, +op -30
5 (20 +Op B0

=0 —\-f%} (alo) +85~3/43)

= 0'S €IOp —0'315eIn =1



e = fen YIS (900 +0n -3t ]

= 0+ QL (g3 +0 — 34
% (263 /L;)
= €1 6p ~0"3TTEITAD —@®)

mec = MBc T T ( go- yop - 30
x ( /)

- 190 ¥ 9c(87) :
= 190 — (80 G -30/)

= 1920 4+ \36TOR+ 0 -6ETOC 2B

M@ = ™k ¥ QETE (26 + O —'3%)
P

= \90 *w (86.,+CB ™ 3%1)

- \go +06€ICBT |3e10c >O

oy
oD = o Y REBT) (90 + 60 /o)
ya

= 0% 8E2(8%) (gac + oo~ 38))

- \.361®C~O'33(’~ID%@
mOC = m?m*—?_c‘_'_—f@:f) (_QBD+‘9C_3%)
¥
_ ot {*_%ECOJr@C“BDw

. 0-6eIOc —O'33ETA e



TaKe Lum

3(MA+™MB) 4] (me.+Mp)

)

3 U‘ﬂﬂ’rmc.}) falme + MR ) =0
2 3(05exTé - 0:-335 €xn+EXOH — 0:31SexQ {+
Q(1'3¢TO —O33CIA +0-6ET - O3RETA) =0
- hSexegtd8EIS —3'sF€XIN =0 -—>@

olve =, @) § 9 weagr

CIop= FM-HY
eTOc = -bl'4H
Cxb = 93 -4H-

Pral end. MomemsS' -
B e

MaR = 65 oM
Meey = 62 FF ko™

™MBc = -60‘0‘:1@\"‘0-{"‘




—

@ Wt B

A Y 8C =0

img =0

N

HArYH —mpa+t™MB

DHA = mA+MR

Ly

He+ Ho =0

MA+MB 4 MC+MD

6

) eqoftafun epunons>

a+ It e w0

€mc=0
Hoxb=Mc+Mp
HD =mc~mp
6

N0 @6%9(3 hof2ontal eclo?lib‘r?\)h

=0

S €I6R - O3 FSEIDD -\AO A2 TOF4+0:66€T6:=0

> 23€3I0gY 0'66ETOC — O 3FSETH 1RO =@

190 YO 66 €xOp T 1'2€T0 +1'3 €T — 032EID=0

O66ETOR +:6ETEC - 03361 - -)20 —>B)

Corder free body cficaroms of- cdlumns and Hake
tnoments  oboot Aop  Jofnts

~

f

P 3

& \ ™ 1;\

v

>

ali

-1 \) D
jr l"l"\'_‘)

£y




R ANNAMACHARYA UNIVERSITY

EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY

CIVIL ENGINEERING

Structural Analysis

UNIT -4



H- Moment cistitbotion method

Toduction: -

. noment  RstRbofon % an Heafive method of- <aling. an
tdelendinale  Shvoctove -

- woment  dfetfibotfon method coos st ftvadoced oy, Hody
coss fn 1438 - -

- roment SRS %e SGiable. for amalySs of all 4ypes of Traster

rfrxie baoms and gt hames '

. T+ % dso alled a 'waaxation method ? and H (onsits oF sutesie
approdimations ©fing © sdies of qydes, cach Converding -tocaods
fna  vesort-

- 1 P Compasaifivey, coder £han Sepe. ;:\eﬂed?on mahod - T+ Thvolves
Solvig. omber of SimoHanecos equodions ofith Severa) Unknows

ot $n Hi%e method does not vole ony Stmuttancos
Egoardtons

© T very: eoly, Yemembered . and exk"ﬁemel\j sefol fov
C\rec\ﬁrB Computer  outpot o h%h\j thacteminate Snoctores

?H B didely Used Gy the analysis of al] types of
Nenfinate beams  and Wid  frames |

- __ﬁ“@ Moment - &\tﬁbﬁ?m MQ*\”&J aoasS V€’8 P’DPO\O); 0!7109

- gLk = V@Yj sﬁ’mp\e od s bé?\lc) s (lD.VQn_ "cm](y fov
Preliminory - onalysts  of aml)  Shoctoves




*The p’ﬁm*:j corcept teed n this methods ave
~ Bxed end moments

— ave o baom HKfness or stifiness foetor-
—> DiskRibution foctor

—> vy over Moment o aivy  over fador -

Basic Concepisi-
° 1IN moment — c:\‘ie‘cﬂbo\?\on me\hod com\evc\od«o‘iee b@m end

roments  ole ‘oken os Fm‘i‘%?ve |
¢ The Coon‘cerc\ockc&gp_ \peam encl momefﬁs prodbté cleckedise.
Moments  on the Rl | -
Nove  the Ean Co wenlion:

ArK - Adockefiee G Posttve ()

c\ockuftce fo megatte ()
Aesompfions fn moment dBitboton metheel:
‘Al Do members of the eWodtuies ale ossomed Yo be. fxed
o xed end Mormems doe 40 edemnal \oodg ave, obtdned
+ Al the Wnged id0ts ae Weaced gy a\:pb?\zrj an el ond
OPROSTtE  pnomeent
¢ The §8ins are alwed to  deflect (jmc;‘re) ore. aftey the other
by YE\eoérS them  soccesdively -
¢ The. vnalan@d  Moment o the Tt ¥ haved by the manbers
Conneded oF the @it oden T+ 95 yeleased -

. “The Onmlanced moment ora Pntv e ARiboted To-to the. w0
Sparg oiith théfr d%\nbo'\‘&[ factor - mBC . T

HMC = —— ﬁ’jmea +5‘—L‘E




woth  endg -

s

o
.+8

: wl*

12

Pab® |
+

e\(= oﬁ"’?ﬂ“\\j QASSOMeq F?r@ci ot

+ The loods odfng on these xed baams prodoce. Rxed enq
moMmems ot the. ends

- FEMm are the moments  exerted %_'H'\e mﬁsm"&ab@m

* These (non - @fctent) moments  weep Yhe. ations ot the ends
of cach e 200 ¢

’ Ma ’ . | éon qumtié;’

e : = __[
, M
L |
: ¥ Y M
. A ] #+ i T8 A / PL
A Lm 4. B =
;‘L"’v’\'_x-"‘v"‘\'”\ "‘v"kt'_"\'_ Y VN A_F, NL.L
Sl &Y 12
e 1 . J 1z
. P /
A I“_ ) ‘['_ . :t: ) M P O"’ b
A A / [
e—2 b — 3}
7 |
L_A_ I )
: :‘i:—— = ‘L — A .= —
- :;/l! . .\-_‘-‘ &)
L b - _j

*Hody Cress methed makes e of the Q\B’\\"x’-l:j of vafos g}y\ﬂmlj
rembers o a Pt o sostdin moments N Proporiona) “to |
e velafive SReFness

ffxed end Mmoments:-
e Al mambers of a given frame

l




W W
/ : . L PP T R g [ l b £33 ji
1y e b —b 4 L sf
wiyg W/ Wab?4 Wiyl
\"\f w P N/u.nat
] ; | ) ’
oty b3 L/3 Y el Wi ' Wl"/lz
O w/unit )
e T
D\ . }
;g; L1 C? . —\)
L s Sltag | 5l fay
i it K/un;L !ehjfh . o | . /
( ﬁm\r\r\/\m k\) g Ul
——t——" MR
1 h 2 Sl ﬁb_x £
W92 _ L S
6ET A/t E T
GEl14/p




Relafve or bam S¥fness or dness foctor:

e Wren  a  gvoctoral - mevber of Ofform - 2ecfon % gofecied
Yo a momant ot e andthen the momert tegdied &5 os

to wicte that el to podoe Rt depe. B alied the
Kffness F the member- '

- SRffness I the mamber of (o Yapshad Lo produce ot derledy,
- Tt T deo the moment Yeqirel 4o prodace Ut woelon
ot 0 gedfed M T a bom o a siodore - TH @n. o
extended 4o dede e togoe nesded 1o podae Ry Aot
. Tt fo the  moment Tpdied fo totate e end Wil odng
on %k w a URt Towaifon cSthoot ﬂnﬁs\q@mdt&h
end ol

vBem 95 Wged or Srply eopported ot both ends -

kK= 2€x|L
d
vVeam fe Hrwae:l o Smply sopported ot ohe end on
Fxed o+ other end-
o K= L\EI/IL
v s’éi?(ngss ofF mamkers D Mﬁm'b@ms ard fgid Frome,
- eAfness of all Imemedfiate member <= e Je.
¢ oAtffness of QCBZ mem\pers
v 1f edﬁe_ coport fo (fred |¢= ~ET fiE

< e o clge mambers K= 2€7/L




vreve
£- Yours moldos of the beam atefa)

T = moment oF Tnefa of the beam -
Ll = Baam's E‘x)h \@-5-\—\\ o ‘

o Lhen coveral manbde meet ar a fior ond a moment 3
applied o the Bt {0 Prodke wtafon efthoot tronsalfon

oF the MEmkers ; the moment s fevfbored armong all ~the
verbee ey ar ot §eitnk * Plopationate So' Andr Sifess

s (stRolon factor = Relatfve sSFEpess leom oF vdlotfwe SVWifness
ar the. &t - |

: T there fe D Membas
idtbufon foctors:- i /(L 1q tigtis ), Ya /(Ktkg s ) WUt Kgtle)

Carvy - ovex MOMEN: - — : . )
- Gy owr Yook TE Aeftnad osthe momant Pndoed atthe

Med end  of the baom by the. olfon of a rroment apphed
ok the othorend-caich & Fioged
‘ CO"C;} over moment  fs the  some M\OYQ of the ‘cppliad

Morsent
Carry Over factor (co) )3 |
*p oMt applied o the Woged end. 8 ' awfes over! 1o the

®xed end "AV. Q PrOMENE Gilm\ 0 WP the: amoont of apeied

- —




(39)

ploblem -

zf) Rered @d momends -
fmpp = —Gob _ oxsxg”

- ~H-8lwot
o =%
> =8
MEpe = _LD_Et ~ SxH” —6-66%F -
"\ \ 9

mF‘CB = (.O-Q;_{ = S_KL{L _ 666‘7_\-(\)%
= \&
) DTN Aoble C

O i the Conthosos baam Shaen 0 Foore Exj mMorment
ARbOon method o dlaw SFO ond gmo -

T

SRt Mmember aRffness o) | B %
- cffness ya
BP\' HWEF nh 09
B L0 oger g - OHH
ol (S i
HET . L
BC T = ET =\ QT 1 -0 B
\




&F) momant  Sibotion table

QxRS A 5
D\s\aﬂ‘lﬁ'f’h"’n oK 0‘56]
- Fator
wed @ Lg 9  |-666x 6T
MmoMments’
BI\QH&B -0'azxt | -O8Ay
‘/L %
(o ONeX / N
factor '
-O\\F o1
foal moments|  -H-Q\F 6966 {-6965 6518
G) Fha| moments
MaG = -H-AFH-m
MRE = 6 9bkem -
mMmec - — qu\‘d\)m
meB = b S\Bke T
ReadTons ot AD span
Cod
Zmp = O
— [ﬁ_@

R XS = QO@JWBWM

-

= =Y*vQsE

.sal

m<— SM




for span BC

- OO Y)) -
s =0 5 A _ A

ol B

Re XL —SXUA q/a'f“‘B Bt

- Ho—-65\8+b696

HRC =39-35¢

a4

= ARE
Rer ¥ Rp + Re. =lo XM
= 26 Re ¥R =30
=\6-S\sk+

Shear force: -

* or A =Rp=3A)
I o B = Rn -\o
= 3sal o = 64
of ot BWR) =RA “OF Rp
= sl o+ g =\ Fy

a ok c(1) = Rpa—1OTRp -sxy = 3sal Ao+\g. qu—'ixu

= -8:36

& ax C (R) = Ra - ¥ R — SXY ARc = 9.5q) ,\o—\—\g-m—-SXQ*S"i

-0




)

® Andlge the Confinves beam by moment distiibofion method
and  dao S and M -
s0) Hred ad momewte: -

MEpg - —00b" | -3exzexS
Q’l =
S')-
= -3a3-63 ko™
MFoa = c”,_fl}i = FSA BCRS
J‘I-'
S—L
= S35 12xom:
=
M"(bc = "C‘_D_\‘Q__ - —'\S—XL!L = %bk\\)ﬁ
5 |9
- Wi/ e
o R L -
'8
mMfcp = ~\o\«wom-
SaRboion  factos S
o | - - ot | - |
Wk (manver | SEness |G 0 = ¥/
| £X -
| EL =39e3 | | .
% el - hder =4f
| v
| 267 :3&3’3)
I: R T ——L-I- : e
/ al 0-53‘.

=X+ SEY

| -




Moment ? Atstthofon dable

s

for o >
A DU

emp - O

B =33-84-

X | - | ]
ot | A B C o |
- | o6t [039] |
pES " :
P o”
-0 -\600 |
@
Ndm |
93695 <5 \& 3 a5 tlo -10 i
UME 3 ! |
L -gole | A3 |
/‘ l |
T\D'lu i |r
| - B ‘-———- 1\o -\O [
(Sna) worarts -31%s” 36O ekt |
heacons -
— W'J
ot Spoh AB:- 1< 3
e e
Res SM #;ﬁu} -
2g =90 P

RAXS ~(FSAVS) 4 33- 965 31610

= @w\\'\a _ QQ. UK

acwi - (10U g ) g - (1oxs™)




L RarReY R = Fs a (exu) Ao
2834 +33-34 =91-00

RB - Sg' g\sl

yar force:-
o @ A=Ra= 3] Juske
89 MS -1S= -5 Mk

- @ B(l) = Re -8 =

s¢ @ B(T) =R ~TS%XRg -

- 99 IS »K%%B-é\uta()-\{:\m‘

4 @ c(W)=PRa-TAsrRe -\SXY

= R-MS —35

g @ c(R)= ~B BUTRC =0l

% @b = wo —\o =0k

A e84 -ISAY = - RL




Pred end roments. -

L

meap = MBA = Meco =MFOC =MEce Mfec =0

KN/
;EO_’(N N AVAA A GA BYA A AN
73 l
5m < Em Y 4M __;1
| .
N T,J;,Tr
A é >

ot ond  daw 'BMD pssome €T B constant -

mfec = SX6 = -\SKOlm
\Q
m‘:‘cg = Y\skwom
Froofon - Sl - -
£X
rember Qe\dﬁ”e Ktness
e ‘ ()
® | &P !_ 7ls 50 7
| | |
. BC | 2|6 i
;| <8 6 o\t |
| 15,11 ils* o\ST | oS\




Ralance

co
Balane
(o
Calan(e
coO-

fna)

o\6

—

Q0s

0.03'

A

\ e

& -s6

o.ds

-0-09

-1z

0'sb

-0-1%
O3

O ok

-\-ol

-0|%

‘|'1§"

O Q|

-005




@3

moment Efbotn methad  for flames ofith Sde Giaay

"fames that ae ron symmetfical  ofth  wference 4o materal

Poperty  or SGDﬁE\lrj (i Fevent Ielg‘ﬁ'»s and T Valoes of
colomn) or Sopport Condton o Sulfedtad o Nonsymme il
o™ have o *G‘t:\@nc\j to Slde suny

|_-ﬁ_,l {.;&)’ ) R B ¢ R
8 } c ]
: |
. / E +
/ : /
/ A ‘ D
S Ar - i £ .
prcb\em

ng,gs the ‘%CH fame  Shoeen Gn fiqore }%j_ momert ftnboter
mcthod  and dvace BmD ‘--.

FLM_;E'KN Gy 5 fz KN ) b
b i B er > e
5M - -+
o e £l ﬁ_v.?f 1 P L

) oon Loy Ptm\gp‘”e*
Rier  conder the Hame hed fom Sde 000y oS g\m‘?n

Ryoea

I
| |
| |

L




fem  caleolalions:-

e

—

Mfag = O Xy
:I"L—

= —q-g\-Mrn

i 'S _
Mfen = OISR - 310m

mMfcp = MEpc=0

Safbetton foctor:- -

| £ of =_\<
afeiinne ( tnemeer l Reatve K v
- ARl -
; 0'\3
© 3l XI o3 |O6T :
BA /1{ = O
Bc gy =0Ex | oag
co Yoy} Yy =0 1AT 083"




momment SRR hofon for  non SaeSH cx\ogs?s"

SO?\'T\' N 2 cC
frembey | AG Bp |BC g |
2k ‘ 0'lg |[0:8 0.19 (089
Fe s ;
9 3| -\o \® o
Jtze\@se& 49
P \
co 14
TRl | O \&-3 | -\o 10 |o
rOOMEE
rolane@ oy | -\ -39 98
co -3‘6X i
Ga\one 065 |a.as o bs 095~
co 0-27><\.ch
Baare -0-0b | -0.9% _\&F | ~ow|
[
coO -O-Sly -0y
eg\d\@ ol O'ijf O 0O o4
@ | o &g -lawg Y2 | -a4qy




@®

FRD of colomns: -

e FBD ofF ©omns AR g CD for Mon -~ S0y an\aéts s oo
T |

. JE—6-07kN —>0, ' '
1249 KN 2812 knmP O+T3KN ey

4

AS——3.93kn (& 0 I3kN «

APPTrY Shx =0 for fame. as o
@rele R=\o-32q3 -0
TS (<) ke
° ow PPy R= 5 3kw O\GRP% Oppc@ks os Soum ™ Py For
Suy. onelyss

W) oo OT\QBS?S! -

for dge we ) assome o foce ‘R! s opplled ot C ca\ﬁga
the flame Yo deflect A os Sowon en pp?) &
B A{J\ T {j\ > R
Ko




& ™

-

~HIkOm ¢ mpe =0

i

=z e %),

2L Ql/‘;- I‘L ¥ q
= -\6kOm g Mpg =0

mMoment - fidfbofin +oble for <oy an\\js?q -

Sfnce eds AgD oe Mnged ()\ﬂ.co\u\‘\ﬂSABQCDOE. of

a3

v A B - & D
e’ ARG BA R ® | 5c|
P \ 0'\¢ [0 01 (082 | |
Fem O -6 | O o |-19 &
RN 2B | |31z 25.3%( 1332
o \#-6Y 66 |
caane -318 | -6 32| -3y
L0 -a3h |
edon@ oL \"?\Lf | | 5-9) | 03 I
co 26| >< 0 q% |
| |




] ®

Ralance -0 -9y -0F|-o:8t
= 035 -\.0%
po\an (€

006 (029 otF |03

co

0- 39 o'\5
eolon(e -00t!-0 -39 o | -0-on
Pac) o 16:36 [\6:36 351 |-3s\) Q
PROTFETS =d

ceo of coloms AR g (o for «oay. _Om\a§$ momems Ts

An0UM
d’r{-—-—; 2.34 KN ~L
Q——)Sné KN
1636
KNM '. 35.11KNM

&—— 8718 KN

OBy £6x = O for the. eniie. frome -

| R = \avs (=)

' Hene, R = Wk crates the SO0 trovEms Sraantn he

obowe. momart Aswibofon “oble @iresponding. momants crse)
5 by, =534k BN be cleterdnad by Propovfon - |
! Thee Goal momens ae. clcolted by crlding AN -y

_momats arele sy moments <eteimined for R = s 3ykv o Showh, |




(
Map=O

mep = \Quqr S (-16-36) = L4-63kom
-\

mec = -1'Hq T 534 (b 26) = -14-63kaom
(AR D]

M = da+ S (535

=19 72 ko
W

TRl E SR e (-35-11) = A4
112
M =O
19.78
kKNM

—

i3 1= \
KAIM
4.3

o T ,_/

20%4 /4 =20 -
KNM

10%3%4/7 =17.4
—eiM

BMD

19.78
kNM




