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Important Instructions to examiners:

1) The answer should be examined by keywords and not as word-to-word as given in the model answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try o assess
the understanding level of the candidate.

3) The language error such as grammatical, spelling errors should not be given more importance. (Not
applicable for subject English and communication skill).

4) While assessing figures, examiner may give credit for principal components indicated in the figure.
The figure drawn by candidate and model answer may vary. The examiner may give credit for any
equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In the some cases. the assumed constants
values may vary and there may be some difference in the candidates answer and model answer.

6) In case of some questions credit may be given by judgment on part of examiner of relevant answer
based on candidates understanding
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Question
and sub
Question

Model Answer

Marks

Q.3b

Attempt any FOUR of the following

What do you mean by High strength bolts? State the uses of HSB with their
commonly used property class.

Answer

High Strength Bolts: -The bolts with induced initial tension are called as High
strength bolts. In high strength bolt initial pretension in bolts develops clamping
force at the interfaces of elements being joined.

Uses:

High strength friction grip bolts arc commonly used in practice.

High strength bolts in friction type joints are used where slip in serviceability
limit state is to be avoided in the connection.

It is used when loads are transferred by friction only.

The bolts of property class 8.8 and 10.9 are commonly used in High strength
bolts.

Draw Illustrative sketch of Fillet weld and state following properties with IS
Code provisions. I) size of weld ii) Throat Thickness iii) Minimum length of
weld.

Answer

Size = minimum lag length

Details of Fillet weld
i) size of weld- the size of normal fillet weld is taken equal to its minimum leg
length.
The size of fillet weld should not be less than 3mm
ii) Throat thickness of fillet weld (t) - It is perpendicular distance from the root
of fillet weld to line joining its toes.
t =k x size of weld (s)
k = 0.7 for right angle fillet weld
t=07xs
iii) Minimum length of weld — Effective length of fillet weld is taken equal to
its actual length minus twice the weld size. The effective length of fillet weld
should not be less than four times the size of weld.

16 Marks

2 Marks

1 Mark

1 Mark

1 Marks

1 Mark

1 Mark

1 Mark
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Q.3 ()

Q3 (d)

R 3

Draw line sketches of i) compound fink truss, ii) North light roof truss.

e

( Used up to Spans 6m to 20m )
Compound fink truss

( Used up to Spans 6m to 10m )
North Light Roof Truss

Draw neat sketch (detailed) of a truss support joint and panel point joint (any
one) showing arrangement of members (sketch should include gusset plate
connected with angles with the help of rivets/boits.

PRINCIPAL

SHIE ANGLE

BASE pLaTg
ANOR, goLT

b bPA———  CONCRETE 8LOCK,

DETAILS 6P TRyss SUPPORT
JoInT

DETALLs o¢ TRUSS AT PANEL POINT

State the necessity of purlins in trusses. State different checks to be taken while

2 Marks

2 Marks

4 marks

OR

4 marks
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Q.3(e) designing the purlin (No Formula).
Answer-
Necessity of Purlin is-
1) To connect the roof trusses to each other and
2) To support the roofing material 2 marks
Following checks are taken while designing the purlin.
i) Check for shear 2 marks
ii) Check for Bi axial bending of purlin (half
iii) Check for deflection mark for
iv) Check for torsional buckling if required. each)
Q. 4 (A) | Attempt any THREE of the following 12 Mark
a) | Define radius of gyration and slendemness ratio with maximum limit
Answer
Radius of Gyration (K)-The radius of gyration of a given area about a given
axis is that distance from the given axis at which all elemental areas of given
area should have to be placed so as not alter the moment of ineria about given
axis. OR 1 Mark
It is the square root of ratio of moment of inertia to the cross sectional area.
Slenderness Ratio (1) - It is the ratio of effective length of column to its least | Mark
radius of gyration. ar
A = Leff./rmin
Maximum values of slenderness ratios.
Type of member Maximum
slenderness Ratio
i) A member carrying compressive load resulting from | 180
dead loads and imposed loads
ii) A tension member in which reversal of direct stress | 180
due to loads other than wind or seismic forces occurs. An
iti)A member subjected to compressive forces resulting | 250 F y
from wind or earthquake forces. 2{;“: !
iv)compression flange of beam. 300
v} A member normally acting as tie in a roof truss or
bracketing system but subject to reversal of stresses | 350
resulting from wind or earthquake forces.
vi) Tension members 400
b) | State in brief design steps of simple compression member
Answer- Design steps
1) Calculate the ultimate axial load to be resisted by the member.
2) Assume suitable trial section, For single and double angles assume the
design stress fed = 90 N/mm’and for I section = 150 N/mm?> { Mark
3) Arrive at the effective length of column considering end condition.
4) Calculate the slenderness ratio. Check that they satisfy the maximum 1 Mark
limits.
5) Check the buckling class of the cross section and select proper buckling
class a, b, ¢ or d. corresponding to the selected buckling class obtain the 1Mark
design compressive stress fg,
6) The allowable compressive load = fg x Ag
14 -Page




WINTER 2016 Design of steel structures {17505)

7) Check that the design compressive load is equal to or greater than the 1Mark
applied load to be resisted.
¢) | Draw neat sketches of single and double lacing system. State its purpose.
)
: P/@
1]
i) Single lacing System ii) Double lacing system
Purpose of lacing-Purpose of lacing is to connect the individual components of | 2 Mark
built up compression members so that they will act as a single unit.
d) | Draw and label any four types of built up compression member.
1y
y :
1A
P R
Bl e -X
i+ :
] ]
i |
i
i
y Any four
i)Two angles back to back ii) I section with two plates on flanges | section
i ; each
i
E
X- o -X
!
!
]
#‘
iy
iii) Two channels placed toe to toe iv)Four angles placed toe to toe with two plate
if any other four built up sections drawn credit is given to students accordingly
Q.4 (B) | Attempt any ONE of the following.
a) | State with sketches different modes of failure member in axial tension. 6 Marks
Ans-
Modes of failure of member in axial tension-
i) Yielding of gross cross section - In a member subjected to uniaxial
tension, a stage is reached at which elongation increases without
1 5-Page
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WINTER 2016 Design of steel structures (17505)

increase in load. At this stage yielding of gross section causes excess
elongation and member fails in gross yielding of cross section.

ii) Rupture of net cross section- A tension member is usually connected to
other members by bolt or welds. The fibres adjacent to the bolt hole
yield due to stress concentration. However the ductility of steel
permits the initially yielded zone to deform without fracture. At this
stage the entire net section reaches the ultimate stress and section fails
in rupture.

iii) Block shear failure- This type of failure occurs due to tearing of segment
or block of the material at the end of the member. It occurs along a
path involving tension on one plane and shear on a perpendicular

plane.

=3

Rupture of the cross section Block ﬂlﬂll‘ Failure

1 Mark

1 Mark

1 Mark

3 Marks
(one and
half mark
for each
sketch)
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Question
and sub
Question

Model Answer

Marks
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