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STRUCTURAL DESIGN-IT

[Maximum marks: 75] (Time: 2.15 Hours)

PART - A
(Answer any three questions in one or two sentences. Each question carries 2 marks)
I. (1). List any four types of rolled steel section used in steel structures.
(2). Define slenderness ratio of column.
(3). Identify the effective throat thickness of fillet weld.
(4). List the types of loads to be considered in the design of steel roof truss.
(5). Define plastic hinge. (3x2=06)

PART - B
(Answer any four of the following questions. Each question carries 6 marks)

IT. (1). Write any six advantages of steel structures over R.C,C structures.
(2). Explain different types of welded connections with sketches.
(3). Define (1). Gross area, (i1). Net arca and (iii). Net effective area of tension members.
(4). Sketch a column with
(1). Single laced system. (ii)..Double laced system. (iii). Battened system.
(5). Explain the plastic moment carrying capacity of a section.
(6). Distinguish between (i). Laterally supported beam and (ii). Laterally unsupported beam.

(7). Write shot notes on: (i). Stress reduction factor. (ii). Area reduction factor. (4x 6=24)

PART -C
(Answer any of the three units from the following. Each question carries 15 marks)

UNIT -1

III. (a). Explain types of failures in bolted joint. (7)
(b). Two plates of grade 410, 12mm thick are connected by lap joint using M 16 bolts of
grade 4.6. The plates transmit a factored load of 120 kN. Find the number of bolts

required for the connection. Take e=30mm and pitch = 40mm ()



OR

IV. (a). Write the physical and mechanical properties of structural steel.

(b). A tie member of a truss consisting of an angle section ISA 65 x 65 x 6mm of Fe-410

(6)

grade 1s welded to an 8mm gusset plate. Design a weld to transmit a load equal to the full

strength of the member. Assume shop welding.

UNIT-II

V. (a). Which are the different shapes of compression member commonly used.
(b). Design a single angle strut connected to the gusset plate to carry the load of 150 kN.
The length of strut between centre to centre of connection is 3m.

OR

V1. (a). Write short notes on Lug angles.
(b). Design a double angle tension member to carry a load of 600 kN, Use fillet weld.

UNIT-I1I

VIL (a). Identify the classification.of a cross section of beams,
(b). Design a suitable I-section for simply supported beam having effective span 6m
carrying a uniformly distributed load of 19 kN/m 1n its entire span. Check the section
for shear.

OR

VIIL (a). Draw the cross section of a plate girder and state the functions of
(1). Flange, (i1). Web. (ii1). Stiffner.
(b). An ISMB 400 @ 616 N/m is used as a simply supported beam. Calculate the design
bending strength and shear strength of beam. The grade of steel is Fe 250.

UNIT-1V

IX. (a). Sketch the following types of roof truss.
(1). King post truss. (ii). Fink truss. (iii). North light truss.
(b). Calculate the design wind pressure for a shed of 40 x 20 x 12 m size if basic wind

speed is 47 m/s, K1 =1, K2 =0.904, K3 = 1.

)
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OR

X. (a). Write short notes on:
(1). Effective height. (ii). Effective length (iii). Slenderness ratio of masonry wall. (6)
(b). A masonry wall 200mm thick carrying an axial load of 80 KN/m is of 3.5m effective
length. It is not braced by cross walls. The effective height of the wall is 2.4m. Design

masonry wall. . 9)
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