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Sixth Semester B.E. Degree Examination";'fs c.2023 I J an.2024
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Time: 3 hrs. .:'|$ ,. Max. Marks: 100
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Note: Answer any FIVEfull questionr, ,{Pffi#; ONEfull questionfui\ each module.
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a.Whataretheassumption,*uo$*ffi.tricalbendi*ry;,unoderivetheequationfor
direct stress distribution due to,ufrsimmetrical bending and determine the position of neutral
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Fig. Q2 (b) (10 Marks)
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3 a. Define shear center. peffve the equiiion for shear flow distribution in open section beams.,r' (10 Marks)
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Fig. Ql (b) shows the sootion of an angle purlin. A bending moment of 3000 N

to the purlin in a plane at an angle of 30' to the v-ertical y axis. If the same of
moment is such that both its components M* and M, produces tension in
xy quadrant. Caldlate the maximum direct.str€ss in the purlin, stating clearly
which it acts. 11,..':,,.
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b. Calculate the shear flow distribution in the thin walled offi'B€ction shown

froduced by a vertical sh0ar load Sr, acting through is gh centre'
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Fig. Q3 (b) 
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in Fig. Q3 (b),

(10 Marks)
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4a. Determine the shg floW drstribution in the wa,[s of the thin-walled closed section beam as
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b. Explain Bredl;Bffi theory and defierqlne th.e displaceiracht"'associated with Bredt-Batho
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,$] ffi,"-.du- 1fu, Module-3 "..\")
Needham and Gff&#lvlethods for detffErining5 a. Explaiiijtff8'Needham and dffiIr,tettrods for det ing crippling stresses. (10 Marks)

b. Oiscffihiiefly the local @fiftg failure suhiected in columns. (10 Marks)
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a",.;firtutn the Ecceffidfi+ty toaded conneciibrls in bolts and rivets- (10 Marks)

ti.,.:t*' ,u n the bucklirig of isotropic flat planes in compressions. (10 Marks)

, ,r,,',: Module-4
a. Explain ; (i) Widespread Fatigue damage.- 

(ii) Two-bay crack ciiteria- (10 Marks)

b. Explain tnl Life assessrffitifilrocedures for an aircraft with safe structural design. (10 Marks)
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A wing spur
15 kl\lliffi'
the tbp;'rflange being horizolrtai,:i'if the flanges are assumed to resist all direct loads while the
spur web is effective on$ in shear, determine the flange loads and the shear flow in the web
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at sections I and 2 m from"the free end.
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Fig. Qe (b)
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Module-5:
9 a. A wing sectiori}$fupwn in Fig. Q9 (a) has been idealized such that the booms carry all the

direct stressds. If the wing section is subjected to a bending moment of 300 kNm applied in a
vertical ptdne,,'Calculate the direct stresses in the booms. 

-
BoomfuOap : B, : Bz = 2580 mm2, Bz = Bs = 3880 mm2, Br : B+ = 3230 mm2
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10 &, The fuselage of a light passenger carrying aircraft has

18A862

lar cross section shown in

Fie. Q10 1a1. fne crosslgbbtional area 9f eac! lringer mm2 and the vertical distances

at the corresPonding stringer
of 200 kNm aPPlied in the vertical

giien in Fie. QlO (a) arb to the mid line of the

position. If ihe fuselage is subjected to a-bending

ptuo* of symmetry, uithit ...iion, calculate the,.dhgct itress distribution' (10 Marks)
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b. Explain cut-outs in fuselages briefly with relevant sketches and equations. (10 Marks)
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Fig:.,Ql0 (a)
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