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DIPLOMA EXAMINATION IN ENGINEERING/TECHNOLOGY/
MANAGEMENT/COMMERCIAL PRACTICE — APRIL, 2018

THEORY OF STRUCTURES - 11

[Time : 3 hours

{Maximum marks : 100)

PART — A
{Maximum marcks : 10)
Marks

I Answer the following questions in one or two sentences.  Each question carmies
2 marks.

24

Define the terms strut, colmmnn. . \)\ 6’(0

What 15 meant by a perfect frame 7 e‘(\,\(\‘\\‘
What is meant by eccentricity 7\ .

G

State Mohr's mmm
‘State W%} "4 of three moments. (5x2=10

PART — B
(Maximum marks : 30}

Answer any five of the following questions. Each guestion carmes 6 marks,

Discuss the equivalent 1mgﬂ1 of a column under different cnd conditions.

A mild steel tbe 3m long, 30mm intemal diameter and Smm thickness is used
as a strut with both ends are hinged. Find the crippling load, what will be the
crippling load if both ends are fixed 7

Take E= 2 x 10%n/mm?.

Sketch and explain the direct and bending stress distribution diagram at the
hase of a rectangular column due to eccentnic load.

A fixed beam AB of span L carries a uniformly distributed load of wiunit
length throughout the span.  Determine the fixing moments.



— T — e —— R T T

ed

Marks
5. Derive the equation for determining the slope and deflection by Double
integration method:
6. A cantilever beam of length L carries a uniformly distributed load of wjanit
length throughout the length, using Moment area method determing the slope
and deflection at the free end.

7. Define the terms ¢ (2) Carry over factor (b) Stiffness factor (c) Distribution
factor. (3 x6=3)

PART — C
{Maximurn marks : 60)
(Answer one full question from each unit. Each full question camics 13 marks.}

Unrre — 1

Il {a) A mild steel column of cross sectional area 6000mm? has a least radius of
gyration 50mm. The length. of column is 4meter and both ends are fixed.
Find the buckling load by Rankine's formula. Take fc = mm? and
Rankine’s constant &= 1/7500. Find also the buckhngs&\ua@ hoth ends
of the column are hinged.

{b) A column 12 m long has a cross %mﬁﬂmlumlsmﬂic
of a metal having modulas of el 5@ \as 2% 105Nfmm?®. Using Euler’s
formula and a factor of sa \jetermme the safe load to be applied on the
cohamn 1f;

0 Bnmm@ﬁ{%g (i) One end fixed and other end free, . &

el

v ﬁmmc:Sssp\m‘lﬂmﬂcnsInadadasshnmmthaﬁgm&Fmrimemactunal
supports and the forces in the members of the truss by method of joints.
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Linir — 1
YV  {a} Define the following terms:
(i} angle of repose (i) active earth pressure  (1if) passive carth pressure 7

by A solid rectangular column H0mm wide and 150mm thick camying a vertical
load of 10KN at an eceentricity of 50mm in a plane bisecting the thickness.
Determine the rrzodmum and manimum intensitdes of stress in the seetion. )

Or




V1 {a} Determine the fixing moments and draw the BM and SF diapram of a fixed

VIl

beam AR of Span 4m carrying a point load of 20KN at it centre,
(b1 A concrete dam of rectangular section 15m height and 6m Wide contains
water up to a height of 13m.
Find : (a) Total pressure per meter length of dam
' (h) The point where the resultant pressure cuts the base
(¢} Maximum and mimrmum intensities of pressure at the base.

Assume unit weight of concrete as 25, 30KN/m? and unit weight of water
W= 9 B1TKN/m3.

Uit — 11

(a) A rectangular simply supported beam of length 2m and cross section
100mm x 200mm is carrying 2 uniformly distributed load of 10KN/m
throughout its span. Find the maximum slope and deflection of heam.
Take E=2x 104N /mm?2.

(b} Llsing moment area method, determine the maxmmum slo ﬂ%ﬁn tion
for a simply supported beamn carrying a point lmﬂ Wgegg

(a) Using Mohr's theorem determine g@ 11 deflection of a cantilever
b&amhﬂﬂﬂmg]‘hSmcmnna SKN at its free end.

Take 1= 15107 G *® 10°Nmm?.

(b) A mmpl;r angular RC beam of length 3m and cross section
ﬂﬂmr%m is subjected to a central point load of 15KN. Find the
slope and deflection of the beam.  Also find the point lead that

can be placed centrally on the beam to causc a central deflection of 20mm.
Take E = 2 x 10¥N/mm?.

Unir — IV

Draw the SF and BM diagram of a continuous beam ABC having span length
AB =4m and BC=4m. The span AB is carrying a point load of 20KN at a
distance of 1 m from support A: The span BC carries a uniformly distributed
load of intensity BKN/m throughout the length.

Or :
A beam ABC is fixed at A and C and simply supported at B.The span AB
carries a point load of 10KN at its center, the span BC carries a uniformly

distributed load of 10KN/m throughout the length, 1f AB =4m and BC = 3m,
draw the SF and BM diagram by moment distribution method,

Marks
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