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Time : 3Hrs. Sem. -V C/CR

Design Steel Struct.

Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer all Five questions from Group B, each question 

carries 4  marks.

Answer all Five questions from Group C, each question 

carries 6  marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.
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IS 800 & Steel Table are not needed. 
Data is available in the question 
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1. Choose the most suitable answer from the following

options :1x20=20

(ii)

(i)

(i)        

NT5017

In cast steel the percentage of carbon is:

(a) Up to 2%

(b) More than 2 %

(c) Up to 1%

(d) None of these

Weight of steel per cubic metre is taken as:

(a) 7900 Kg

(b) 3000 Kg

(c) 1200 Kg

(d) 800 Kg
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(iii)

(iii)

(iv)

(ii)

3000 kg

The gross diameter of rivet is the diameter of

(a) Rivet measured after driving

(b) Cold rivet measured before driving

(c) Rivet hole

(d) None of these

Efficiency of a riveted joint is defined as the

ratio of:

(a)  Load to rivet value

(b)  Strength of solid plate of strength of 

       joint

(c)  Strength of a riveted joint to the strength

      of solid plate

(d)  All of the above

NT5017221615502 NT5017
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O

OR

A steel column ISHB 300@ 576. 8N/m supports a 

total load of 900 KN. Design a slab base for the 

column. The column is to be supported on concrete

pedestal whose bearing strength may be taken as 

2 24000 KN/m , take s =185N/mmac
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(v)

(v)

(vi)

(iv)

The hot driven rivets are:

(a) Hand driven rivets

(b) Power driven shop rivets

(c) Power driven field rivets

(d) All of the above

The minimum size of fillet weld is:

(a) 2mm

(b) 3mm

(c) 5mm

(d) 10mm

NT5017

Four member of steel roof truss meet at the ridge O 

as shown in fig. Design the ridge joint which 10mm

thick gusset plates member OA & OD are double 

angles 10 mm thick use 20 mm diameter rivets.

11.

6

A
BCD 308

KN70KN96KN
229KN

O

OD
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The metal added at the joint while welding is

known as:

(a) Filler

(b) Fillet metal

(c) Weld metal

(d) All the above

The effective length of fillet should not be 

less than:

(a) The size of weld

(b) Two times the size of weld

(c) Three times the size of weld

(d) Four time the size of weld

(vii)

(vii)

(viii)

(vi)
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An ISMB 225@ 306.1N/m has been used as a beam

The effective span of the beam is 4.0 m and carries 

a concentrated load of 15KN at the centre and u.d. l.

of 15 KN/m. Calculate maximum bending stress

3and shear stress. ISMB 225- Zxx =305.9cm ,

h = 225mm, tw =6.5 mm

4.0 m 15KN

Calculate the safe load that rolled steel joint ISMB

600@122N/m can carry when the effective span of

the beam is 5m and loaded with u.d.l. take:

3s  =165MPa, ISMB600-Z  =3060.4 cmbc xx

10.

6

OR
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(ix)

(ix)

(viii)
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(a)
 
(b)
 
(c) 

(d) 

3A1

3A+A 12

3A1
3A+A 21

5A1
5A+A 12

3A1
3A+3A 12

3A1

3A+A 12

3A1
3A+A 21

5A1
5A+A 12

3A1
3A+3A 12

A single angle connected by one by only, 
the value of K is :
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8.0 m.

4 I = 72.5cm, C = 2.27cm yyyy

Calculate the safe axial load for ISHB 250 @500.

3N/m. The length of column is 3.75m and is retrained

in direction and position at base but free at top.

ISHB 250-h=250mm, b=250mm, tf = 9.7mm, 

tw = 6.9mm

tw = 6.9mm

OR
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(xi)

(xi)

(x)

NT5017

Unit of radius of gyration is:

2(a) mm

(b) mm

3(c) mm

4(d) mm

The sectional area for a strut is given by its:

(a) Gross area

(b) Net effective area

(c) Net area

(d) Either a, b or c

(x)

181615502 NT5017

(a) placed back to back with their longer legs 

connected on the same side of the gusset plate by

20 mm diameter rivets 

(b) Placed back to back with their longer legs 

connected on both side of the gusset plate by 20 mm

2diameter riverts. Take s   =150N/mmat

2-ISA 150 x 75 x8 mm 

A double angle discontinuous strut is build of 2ISA

80 x 80 x 8 mm connected on  both sides of a gusset

plate by welds. Length of the strut is 8.0 m. 

Calculate the safe compressive load it can carry 
2ISA 80 x80x 8mm-a = 1221mm , r  =24.4mm, xx

4I  = 72.5cm , C  = 2.27cmyy yy

9.

6
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(xiii)

(xiii)

(xii)

NT5017

The permissible stress in axial compression 

depends mainly upon:

(a) Slenderness ratio

(b) Radius of gyration

(c) Sectional area

(d) Effective length

Most economical sectional for a column is:

(a) I-section

(b) Angle section

(c) Solid round section

(d) Tubular section

(xii)
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300 mm

2
ISMC 250 - a  = 3867mm, t =7.1/mm w

ISA 100 x 65 x 8 mm, when it is connected to its 

longer leg to a gusset plate  20 mm diameter rivets.

Take s  =150MPa at

ISA 100 x 65 x8 mm 

of 2-ISA 150 x 75 x8 mm when they are :

OR

8.

6

P.T.O
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(xiv)

(xv)

(xv)

(xiv)
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If the depth of two column section are equal,
then the column splice is provided:
(a) With bearing plates
(b) With filler plates
(c) With filler and bearing plates
(d) None of these

The lighter sections  of structural members 
subjected to the transverse loading are know as:
(a) Struts
(b) Tri
(c) Joints
(d) Stanchion

Answer all Five Questions. 

161615502 NT5017

6 x 5 = 30

A double riveted double cover butt joint is used 

for connecting plates 12 mm thick by using 22mm

diameter rivets. Suggest a suitable pitch a rivets and

find the efficiency corresponding to pitch selected. 

Take  
 2 2 2t =100N/mm , s   = 300N/mm ,s  = 150N/mmvf bf at

consisting of an ISMC 250@298.2N/m to develop 

full strength of the member. The overlap length is 

limited to 300 mm. Take 
 2 2s  =150N/mm , t   = 108N/mm ,at vf

2
ISMC 250 - a = 3867mm , t  =7.1/mmw

OR

7.

6
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(xvii)

(xvii)

(xvi)

NT5017

Out of all the availlabel rolled steel section 
the most commonly used section as beam is:
(a) T-section
(b) I-section
(c) L-section
(d) Channel section

When the load is acting downward in a simply
supported beam, the bending stress is:
(a) Maximum at the extreme fibre
(b) Compressive above the neutral  axis
(c) Tensile above neutral axis
(d) Both (a) and (b)

(xvi)

151615502

P.T.O

NT5017

(a) Effective span

(b) Section modules

(c) Bending stress

(d) Moment of resistance

Explain briefly with the help of neat sketch.

6.

OR

4
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(xviii)

(xix)

(xix)
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In trussed roof, the sheet is supported over:

(a) Purlins

(b) Principal rafter

(c)  Bottom chord

(d) None of these

The arrangement of members in a truss is

made is such a way so that they should form:

(a) Rectangles

(b) Quadrilateral

(c)  Triangles

(d) Polygon

(xviii)
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4

4
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How the strength of fillet weld and butt weld is 
determined?

How is the net area calculated when angles are 
connected through both the legs with staggered
rivets.

gusseted base column.

OR

OR

5.

4.
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principal rafter will carry:

(a) Compressive force 

(b) Tensile force

(c) Some times compressive and sometimes 

     tensile force

(d) All of the above

(xx)

NT5017

(xx)
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3.

Answer all Five Questions. 

List out the different loads acting in a structure.

Explain each of them briefly.

What are different types of rivets according to the

shape of their heads?

What are the different types of failures of a riveted

joint? 

joint?

2.

OR

4                     

4                     

4 x 5 = 20

OR
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