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Note: This question paper contains two parts A and B.
1) Part- A for 10 marks, ii) Part - B for 50 marks.
e Part-A is a compulsory question which consists of ten sub-questions from all units
carrying equal marks.

ST A e Part-B consists of ten questions (numbered from-2 to 11).carrying 10 marks.__l
ey s - “each. From eaeh unlt there are two: questlons and J;he student should answer. onel___!‘
et “ 4 of them. Hencé, the' student should answer five questions from Part-B. et

PART- A
(10 Marks)

Write the equations used to ﬁnd the forces in compound bars made of two materlals
Subjeeted to tension.: / ° ; / 3 WA Wi

Develop the relation between rate of loading, Shear force and Bendlng moment [1]
A cantilever beam of length 5m is acted upon by moment 120 kNm at the free end. What
is the bending moment at fixed end. [1]
e) State assumptions made in the theory on bending [1]
f) A beam subjected to a bending stress of 5N/mm? and the sectlon modulus is 3000 cm®.

:_.--tht is the moment of resistance’ of the beam? ./ A1
“Write: tie differential equation of deflection. of a bent beam o 7 _
Give the relation between deflection of bendlng moment and ﬂexural r1g1d1ty for abeam?
[1]
1)  Define Major and minor principal stress theory. [1]
7))  Explain the term ‘stress invariants’. [1]

~PART-B

2. A reinforced concrete column 500mm x 500mm in section is reinforced with 4 steel bars
of 25mm diameter, one in each corner, the column is carrying a load of 1500kN. Find the
stress in the concrete and steel bars. Take E for steel =210 x10°N/mm? and E for

concrete=14 x10°N/mm?. [10]
OR
{1 /48 Fmd the value of P the _g;lh_gnge in: len gth of each component and the total L,hange in length
‘of the bar shown'in Fi igure.l RO ! o : [10]
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“Define proof resiliécé and mOdl.llle of resilience®. /) {1]
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::-"and depth of the cross sectlon HDW w:ll you modlfy the cross Sect1on of' the beam 1f 1t"'-:__

El= 36><104 kN m 10]

-Us1ng conJugate beam method ohta1n the slope and deﬂect1ons at A B C and D of the .

A beam of span 12m is supported at its ends. It is loaded with the gradually varying load
of 3kN/m from the left hand support to 6kN/m to the right hand support. In addition, it
carries central pornt load of 15 kN Construct the SFD and BMD and mark the salient

overhanging by 2m and has load of SkN. The beam carries a UDL of 20kN/m over the
entire length of the beam. Draw SFD and BMD indicating the maximum BM and the
point of contra flexure. [10]

A-beam of symmetrical section-is. 350mm deep-and has a moment of inertia.-of
10 x {)?mm about its principal:axis. _
stress is not to excesd 90 N/mm2?Take E =2 x105N/mm>. What would be the montent. /

‘what radius may it be bent, if the maxihum

of resistance at this stress? [10]
OR

A timber beam of rectangular section is to support a load of 25 kN uniformly distributed

over a span of 5m, when the beam is simply supported. If the depth of the section is to

be twice the breadth and the stress in the timber is not exceed 10N/mm?, find the breadth

o depth, [10] N

A beam is simply supported as its ends over a span of 10m and carries two concentrated
loads of 100kN and 60kN at a distance of 2m and 5m respectively from the left support.
Calculate a) slope at the left support b) slope and deﬂectlon under the loads. Assume

OR

beam shown in Figure.2. Take E = 200GPa. [10]
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Figure.2

The rectangular stress components of a point in three dimensional stress system are
deﬁned as ox = 20.MPa, oy = -40 MPa, o, = 20 MPa, 1xy = 40 MPa, 1y, = -60 MPa and

{Tex ZOMPa Examing the pr1nc1pal st1esses and pnn_elgpal planes Al_so__ determme"‘-:._
‘associated. direction'of the state of stess. el £ S T B L)
OR

A cylindrical shell made of mild steel plate and 1.5m in diameter is to be subjected to an
internal pressure of 1.5 MN/m?. If the material yields at 200 MN/m?, find the thickness
of the plate on the basis of (a) maximum principal stress theory (b) maximum shear stress

theory (c) max1mum shear strain energy theory _ [10]
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