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PARTA
Answe aqt nwlall quatiens, each canies 15 marks. MrlG

l a) What is substitute franre? Explain with loading diagram how to find rnaximrn (5)

bending moment in beam and column using substitrte frame mefrcd.

b) Analyse the frame shown in Figure I using portal rretrod and find the a:rial force (10)

in colurnns, shear force in beams and columns, bending moments in b€ams and

columns. Draw the BMD of beams and columns.

2m 3m 2fi1

Figre I
2 a) Define influence cocfftcients in matrix analysis ofstnrcture.

b) Derive the flexibility matrix for the stnrcture with coordinates shown in Figure 2

Figure 2

Derive the formula to find out kinematic indeterminacy of rigid jointed plane

frame s
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3a)

4a)

, 1ffiFe8S3I22101

Find$e'ffiliud*tu€inatic indeterminry of axUfyrigid beae (Fieur€ 3), pir
joinbd eme €iewe g md rigid joihted tun€ (Figure 5)

l-.*_n--**?f--?
Figure 3

ngurc4 Figure 5

b) Determinc e oqaiy.lcotjoist loqd fc rhe fiarne losdod as shown in Figrqg d

,J,rfle tny fr-E@A,erdons, cuh crrt&s I j nlr*s.
Find fu mchber liurns in iruss shos,n in Figue ? by Oexibility matrix method (t0)
,, ABTeT= l forallrrembers.

Figure 7
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b)

Ja)

7..9

r@#{i#rrsl
Disoss thc rbvehpocrfi of toCal flerfri$ matsix of tb stoctre
AE $6c ec F.a. &tya in Fi8rc S by difress n*ix mthsd" Mom€nt of
inertk brallre#sseI

(t
(r5)

(

-.?

Fies* E

a) wh* is hd of ft? Explrin lpw msnUer fole drc to rack of ft is estioa$ed is
,' .f6" i*4. :

U), Uxfil,,Ac ry of tnasfom*iom rndri{res in ,narix *ufnis of
surrcturei. esat*i* rd*m;p b€fw€€o f"r*'*d dfople*t tn rsfonEtiorl
marix

c) fui A*Aoewm ffiix fur $c porrrl ftaflF ssobn i! (4)
F4ure 9 fortle s1*n oomdim ddmt coordimes givcn below.

figseg
r*rtc

is recr*y to tr*fofin r|lp enent sAmress nak
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b)

coodig't6?

Anrh/sc tbe *uctqe dtown in

cMEI ftrelltbac'obers'

loffi*ijflxH22rgr

Fitwc l0 by dircd stifuss medrod- Assure (13)

(

rl 8 d Sble ard €tphin D'Al€d€rt'' Finciplc aod its use h {tynanrb andysis of (5}

sysEms

b) Exdahrhe gn b€uifttrtic &Ga!trnt and derive its oprcssion'

c) E:rplab rcsmce od dyrarric qnifrcation factot'

9 a) A mass S 3 fC is trLp€adcd from a ligbt spring of stiftess 250 N/rn" which ir

surycad*6csoecdofacdilqrcrbc@oflengthlmandflorrralrigitlity
250 Nm2. FiEd lbe t"o*f ruqttoy and form tte equatim of notion fc ttc

systemrcdcctitrg tb mss of tbe bcan dnd dampitrg'

b)aqderydE|svibeswielfieqlElcJofl0llzaada4|itrrdclm.
Cakr&r rhe mimum anpfitu& of thc gys&m's vetocity aad rcoeleratio'

c) For&wFingntio0'Z Fid

i. -Tlrcfui4ettanaur&ryearuWencY
ii. mebesi€imicdcrd

.' 
iii. Tbnri'oofsuccessiw'*tt$.-

(t,
(t)
(lo)

(5)

(5)
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