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Instructions:

Q.l Attempt the Fotlowing Marks Bloom,s CO

Level

a) Calculate direct stress distribution at x = 10mm and y = 15mm and 07 Ir COI

position ofneulrdl aris for a beam subjecled to M" = 10kNm thar has I..
= 10x106 mm4,lyy:30x106 mma and Ia = -35x106 mma.

OR

a) Derive load intensity. shear force and bending momenl relationships for 01

1) Allquesrions are compulsory.
2) Assume sujtable data wherever necessary.

3) Fi$rres ro the right indicate tullmarks.

b) The vertical and horizontal thickness

are h and t" respectively as showr in

figure 1. Deternine second moment

ofareal- of I-sec.ion.

!'ig. 1

OR

b) Derive moment ofarea L* for bealn of cilcular diamerer.
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Q.2
Attempt the foilowirg

Consider Is = h3r3 mm4, Iy, =

hrr/12 mm4 and I*y = h3Yg for the

beam as shorm in the figure 2.

D€termin€ ihe shear flow

d;stribution q, in thin-walled Z'

section beam due to a shear load Sy

applied ttuough shear center oftne

section. Thickiess of all bearn is t-

Fig. 2

OR

a) Explain in detail the concept of shear flow for symnetrical and/o.

unsfmmetdcal beam.
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b) For beam in figure 3, assume

all thickness to is constant.

Length of flange 23 is 2a. ln

flange 37, sr goes from 3 to 7.

Consider unit rate of twist and

P&y = a. 1. Detenine warping

distribution w1 and w? for beam

in figure, 2. Calculate J for

bearn ift! = 2mm throughout.

Fig. 3
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b)

d)

Fig. 4

Determine warping distribution wor in ihe reclangulsr clos€d section

beam when subjected to torque T as shown in figure 4. Assumc G is

constant and w0 = 0. The length ofbeam is aandwidth oflhebeam is b.

2) I.logging ofbeam

4) Neutralaxis
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Q,] Solve atry Two

a) Explain the followingterms:

1) Sagging of bean

3) Neutral plane
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b)

c)

Write the derivation for the product second moment of area-

Answer the following:

1) Whlt is CSRI?

2) Why do we assume CSRD for aircraft structure?

3) Whar is shear fiow?

4) What is she8r center?

i. Whal is torsion? 2. Wliar is brque?

3. Wfut is pure torsion? 4. State Bredt-Batho formula.
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Q,4 Solve any Two

Determine the shear flow distdbution ql, and q, in the beam sectior

shown in fi$ue 5 when it is subjected to a shear load of 100kN in its

vertical plane of sl,Irlmetry. The thickness of the walls ofthe seciion is

2mm throushout. Consider ld = I 4.5x106 mma

T
I
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I

i

Fig. 5

Calculaie the angle oftwisl per unit lergth and maximum shear stress in

the wing whose cioss-section is shown in figure 6 when subjected,io

torq e of 551(Nrn. Consider G = 25000 N/min2, wall outer (12) = 900

mm and nose cell a!€a = 20000 mm'?.
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Q,5

c)

a)

The wing box shotl,Il in figure 7 is subjeoted to torque of 100kN'

CaLculate rate oftwisl ofsection and Inaximllln sheal siress. Assume t =

2rnln and G = 25000 N/mm'?. Length of flanges 12 = 78 = 34 = 56=

500mm.

2

Fie. 7

Solve aay Two

Calculate ihe deflection of ihe lree end of a cantilever 2000 mm long

having a channel seciion as shown in figur€ 8 which is supporting a

vertical, upward load of 48kN acting through the shear cente of the

section. The cffecthe direct sfess carryirg thickness ofthe skin is zero

while its actual thickness is t mm. Young's nodulus E ed shear

nodulus G are 86000 and 41000 N/mm respectively. Consider q12 = q}
: -6 N/mm, qr = -12 N/mn and Lx = 48x10mm1
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Fig. 8
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09b) The tuselage shown in figure 9 is subjoctcd to bending moment of
l()(]kNm applied in vertical plane of symmetry. If section has been

completely idealized into combination of direct panels. calculate direct

stress in booms 3 and 4.
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c)

a)

Fig. 9

ldealize the seciion shown in figrre l0 into an anangement of dirgct

stress carryirg booms ad shear stress ohly carrying panels snitable for

resisting bending monents in a vetical plane. Part ofa wing section is

in the form ofthetwo-cell box in which the vertical spars are connected

to the \ving skin tkough angle sections have a cross-sectional area of

3Oomm'?.Position the booms at the spar/skin junctions. Lenglh offlange

25 is 300mln.

200mm

Fig. I0

Solve any Three

Explain about combined leam and rvrile the sleps needed to find shear

flow distribution in combined beams.
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Analyze the exanination ofcomb;ned beams for belding andtorsion

when compared io analyzing individual open and closed beams.

For bending and torsion ofopen and closcd beams, descrile the oflect

oI ideatization of sn1rcture.

Describ€ idcalization otairclali struciure wiih skelchcs.
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