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THEORY OF STRUCTUR]]S
(COmmOn f3r CE and AD

[rlimθ :3 hollrs

(Ma<imrmr marks: 100)

PAR:'I -- A
(lr4aximunr marks: 10)

Marks

I Answer the following questions in orr) or two sentences. Each question carries

2 marks.

1. State the parallel anis theorem

2. Identify the property of ductility in ilhe metals.

3. Define modulus of resilience

4. Write down the expression for pov,,er transmitted by the shaft.

5. Define section modulus. (5 x 2=10)

PAR:I 
- 

B

(,Vlaximunr marks: 30)

II Answer arryfive of the following queslions. Each question carries 6 marks.

1. Calculate the reactions at supports of a simply supported beam of length 6m,

it carries a point load of l00KN a: a distance of 2m from the left end and

also it carries a udl of 20KN/m ov::r a length of 3m from the right end.

2. Find the moment of tnertia of a rr:ctangular section 60mm wide and 40mm

deep about its centre of gravity.

3. A circular alloy bar 2m long uniforrnly tappers from 30mm diameter to 20mm

diameter. Calculate the elongation of the rod under an adal force of 50KN.

, Thke E for the alloy as 140GPa.

4. Sketch the stess strain diagram for mild steel and rnark the important points.

5. Calculate the maximum torque of a solid shaft of 1r)0mm diameter can transmit,

if the maximum angle of twist is 1.5o in a length of 2m. 'Iake C:7OGPa.
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Marks
6' A cylindrical shell 2m long and lm irtemal diameter is made up of 20rnm thick

plates. Find the circumferential anrl longitudinal stress in the shell material,

if it is subjected to an intemal presr ure of 5Mpa.

7. List the assumptions in the theory. of simple bending. (5 x 6=30)

PART - C

(rvlaximum rnarks: 60)

(Answer one full question from each unir. Each full question carries 15 marks.)

UNrr - I

m (d A compound beam is made by weldirg two steel plates l60mm x 12mm one
on each flange of an ISLB 300 secticn as shown in figure. Find the mom"rrt
of inertia the beam section about an axis passing through its cente of gmvity
and parallel to )C( axis, Take momlnt of inertia of the ISLB 300 section
about )O( axis x 73.329 x l06mma.

l+-- lbc _ Ff

(b) Locate the centroid of a circle and Tri urgle.

On

IV (a) Find the moment of inertia and least rirdius of glrration about the centoidal
axes of rectangle section of width 60nm and depth 120mm.

(b) Find the reactions of a roaded beam [m long as shown in figure.
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4ヽarks

tlNIT――II

(り Ap五smatic metallic bar 9f rectlnglllar sectiOn 500rnm× 200_and 2m lollg
is suttected tO a 10d Of 150 Kl■ i applied gradllally On it.If the stress at elastic

limit Oflar m〔疵Hd is 200 NT/nim2, dctermine o)strain entt at ttC givcn

10ad(ii)Pr00f rcsilience(面 )卜 [odulus Of resilicnce,Take E■ OoKl■T/_2.  8

(b)A stecl bar 61n 10ng and its bOth l〕 nds are i油 dy llxed to静 O゙Nミs.■■ Original

tcmperature Of thc bar is 60° C.  If the bar is coOlcd t0 30° C,detelllline the

thellllal strain and stress in■ Ю I)征 Assllme Es=200 KLN/_2,

and cxs=12× 10■
6/Oc.statc lllc natllre of stress.                  7

OR

Ⅵ (り h an ctte五 ment a bar of 40nllln damder is sl苅 ccted to A pu11。 1 50KIRT.

助 Cm緊 眠 d cxtFlsiOn On gaugll btth of200mtt iS Of O.08m島d the…
in diamcter is o.o039-.calcI」 atc the POissOn's ratiO and the values Of the

Young's modulも ,modulus Of五 llidiヶ and bulk n10dulus`

0)A mild steelrOd Of 25mm dhneter and 32併 ml long is cnc10sed centrally

inside a ho1low cOpper tube ol αtcmal dialnacr 30-and intemal dialneter

_  25nun.Ends of Юds are brac(d tOgether and cOmposite bar is su筍 ∝ted t。

an axid pu1l of 600.Find」 le stress deve19pcd in ttC rods.E:=2oOGPヘ

Ec=looGPa.

llNIT_二 III

Ⅵ I(→ A simpけ Suppo■ed bealn AB Df bngh l五 ,it Calries ttO poim 10ads 6RN

叩d4KN at C and D.AC=2nl)CD=lm,Draw the SFD and BMD for ie

bcarn and fmd the value Of mⅨ imllm bcnding Π10rncnt.

(b)A stealn bOilcr 3m diamctcr il,requircd tO cav a nct wOrking pressllre of

l 1ヽ耐 strcss h tt hetal shttld nOt exceed 90 N/mm2.Findぬ
e thickncss

ofthc Fnett fettdency of晨
:d■ 8ヽ0%.

VIⅡ  (→

OR

Dra、vSFD and BMDお ra()vcrhanging bcam ABC,AB〒 4m,BC=lm,
AD=2m Bearn having 5mゅ 1lL it Carncs Ns pOint 10ads 10KN at a distancc

of 2mおmぬe Li cnd and 7KIヾ 江■e五ght end po赫.ABお s缶叩ly suppOrted
OfSpan 4m and Bc is Over柚

喫;Ofspan l m.Also md tt pOint Of conmnexurc

A hOHOw shtt Ofcxtt diarr(■ er 150rml tranttits 400 Kw power 2oorpm.

I)e“nnine thc mttimllm interlla d節 1∝軋 f the maimlm strcss in the山 』 is

not tO excced 50N/mFn2.

(b)

3
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D( (a) A beam of I section 300mm x 120mra has flanges 20mm thick and web

10mm thick. Calculate the maximum stess developed in i section for a bending' 
moment of 301(\.rm 8

(b) A simply supported beam has a span of 5m and rectangular cross section

100mm x 200mm. Find the miformly distributed load it can carr5r, if the

maximum shear stess is not to exceed 0.6 N/mm2. 7

On

X (a) A rectangular beam 200mm deep and 3(0mm wide is simply supported over a

span of 8m, find the udl per meter run he beam can carry, if bending stress

is not to exCeed 120 N/mm2. 8

(b) A rectangular beam 10&nm wide and 30)mm deep is subjected to a maximum

shear force of 60KNM. Determine ( ) average shear stress (ii) Maximum

shear stress (iii) Shear stess at a distance of 30mm above the neutral axis. 7
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