Sixth semester B.E. Degree Examination, June/July 2018
DESIGN OF STEEL STRUCTURAL ELEMNTS
VTU-SOLUTION

MODULE 1

1. What are the advantages and disadvantages of steel structures?
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1 b. what are the rolled steel sections? Mention any six shapes used as structural
elements with sketch.
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2. a) Identify the plastic the hinge its distance ‘x’ is | from the simple support of a
propped cantilever beam supporting a UDL of w kN/m over the entire span
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(B) Coniclex Span BC
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MODULE 2
3. a) What is a HSFG bolt? What are the advantages of HSFG bolt?
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4. a) What are the advantages and Disadvantages of welded connection?
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4. b)18mm thick plate is joined to a 16mm thick plate by 200mm butt weld.
Determine the strength of joint if, (i) A double V-butt weld is used (ii) A single V
Butt weld is used. Take fu= 410 N/mm?
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MODULE -3

5. a) Explain the Laced and Battened column with sketches.

7.6 Laced Columns
T.6.1 General

7.6.1.1 Members comprising two main components
laced and tied, should where practicable, have a radius
of gyration about the axis perpendicular to the plane
of lacing not less than the radius of gyvration about the
axis parallel to the plane of lacing {(see Fig. 10A
and 10B).

7.6.1.2 As far as practicable, the lacing system shall
be uniform throughout the length of the column.

7.6.1.3 Except for tie plates as specified in 7.7, double
laced systems (see Fig. 10B) and single laced systems
(see Fig., 10A) on opposite sides of the main
components shall not be combined with cross members
(ties) perpendicular to the longitudinal axis of the strut
(see Fig. 10C), unless all forces resulting from
deformation of the strut members are calculated and
provided for in the design of lacing and its fastenings.

7.6.1.4 Single laced systems, on opposite faces of
the components being laced together shall preferably
be in the same direction so that one is the shadow of
the other, instead of being mutually opposed in
direction.

7.6.1.5 The effective slendemess ratio, (KLA7),, of laced
columns shall be taken as 1.05 times the (KIL/7),. the
actual maximum slenderness ratic, in order to account
for shear deformation effects.

|
T

LACING ON LACING ON LACING ON LACING ON

FACE A FACEB FACE A FACEB
PREFFERED LACING PREFFERED LACING
ARRANGEMENT ARRANGEMENT

10A Single Laced System 10B Double Laced System



7.7 Battened Columns
7.7.1 General

7.7.1.1 Compression members composed of two main
components battened should preferably have the,
individual members of the same cross-section and
symmetrically disposed about their major axis. Where
practicable, the compression members should have a
radius of gyration about the axis perpendicular to the
plane of the batten not less than the radius of gyration
about the axis parallel 1o the plane of the batten {see
Fig. 11).

7.7.1.2 Battened compression members, not complying
with the requirements specified in this section or those
subjected to eccentricity of loading, applied moments
or lateral forces in the plane of the battens (see Fig. 11),
shall be designed according to the exact theory of
elastic stability or empirically, based on verification
by tests.

NOTE — If the column section is subjected (o ecceniricity or
other moments aboul an axis perpendicular 1o baitens, the
battens and the column section should be specially designed
for such moments and shears,
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MODULE 4

7. a) What is lug angle? Explain with neat sketch.

Lug Angle
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8. a) Briefly explain the type of column base.
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