ated as malpractice.
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50, will be.:

aw diagonal cross lines on the remaining blank pagesm

Important Note : 1. On completing your answers, compuls

2. Any'evealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time:
1 a
b.
c.
2 a
b.
C:
3 a
b.

Seventh Semester B.E. Degree Examinatit ,‘ Vune/July 2015
Design of Steel Structures

3 hrs. Max. Marks:100,
Note: 1. Answer any FIVE full questions, selecting

atleast TWO questions from each part.
2. IS800-2007 and steel tables permitted.

PART - A

Briefly explain the failure criteria for steel. (05 Marks)
Mention the advantages (any five) and disadvantages (any three) of steel members.

: (05 Marks)
Explain briefly:
1)  Partial safety factors for loads
ii)  Characteristic strength of steel
iii)  Plastic, compact and semicompact members. (10 Marks)
Mention any four advantages and disadvantages of Bolted connections. (04 Marks)

Two plates of 16mm thickness have been conneeted in a lap joint using HSFG bolts. Design
the joint so as to transmit a pull equal to the fuill strength of plate. Adopt 16mm diameter
bolts. Assume edge distance of 30mm, pitch = 60mm. (08 Marks)
Determine nominal shear capacity, &e51gn shear strength, nominal bearing strength and
design strength in bearing for M16, property class 8.8 bolts assuming bolt threads outside
the shear plane. Bolts are connected to 12mm thick plates. Assume end distance of
bolt = 30mm, pitch = 80mm, iﬂfuﬂ_‘ 410 MPa, Ag, = 201 mm?’. (08 Marks)

Determine size of weld,.pu ulhtransmltted length of weld and tensile strength of plate (smaller
width) for the plates- shown in Fig.Q.3(a) if the plates are of 10mm thick each. Assume
suitable partial safety factor and yield stress for weld and steel plates. (10 Marks)

T
150

M,

.

Fig.Q.3(a)
Determine the suitable weld size for the connection shown in Fig.Q.3(b). (10 Marks)
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Fig.Q.3(b)
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4 a. Define plastic hinge, collapse load, shape factor, a mechanism and plastic moment.

: (05 Marks)
= b. State lower and upper bound theorem. (05 Marks)
; c. Determine :
1) Number of possible plastic hinges
ii)  Number of independent mechanisms and
iii)  Collapse load for the beam. 3
Shown in Fig.Q.4(c) (10 Marks)

Py ng’?Lw
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Fig.Q.4(c)

PART -B ),

5 a. Mention the steps followed for designing a Tie member; (05 Marks)
b. Design a single angle to carry a tension of 100kN. Adopt M20, Grade ‘C’, property class 4.6
bolts. Assume yield and ultimate strengths of ?h& steel as 250MPa and 410MPa respectively.

Also, check for rupture and block shear. Assume Ag for My holt = 314 mm? , pitch = 60mm,

edge distance = 40mm. ~ (15 Marks)

6 a. Determine the design load carx;ylng capacity of a single angle (discontinuous)
ISA 50 x 50 x 5 used as a comprestn member in a roof truss connected to a 10mm gusset
by two bolts. The center to‘center distance between and connections is 1.50mt. Assume
fy, = 250MPa. (10 Marks)

b. Determine the load carrying capacity of two angles ISA 70 x 70 x 6mm connected to both
sides of gusset usmg two bolts. Sketch the details. Adopt 8mm gusset plate. Length of the

(10 Marks)

(10 Marks)
b. Deterrhfne area of slab base dimensions of the slab base and thickness of the base plate for a
steel column carrying factored axial load (compressmn) of 1000kN. Pedestal is of concrete
,MM20 Adopt f; = 250MPa for steel. (10 Marks)

8 ‘a” What is web bukling and web crippling? Explain briefly with sketches. . (05 Marks)
> b. Briefly explain the steps involved in designing a steel beam as per IS800 — 2007. (05 Marks)
¢. Determine the design bending strength of ISMB 400 @ 61.6 kg/m having effective span
10m. Is the section is plastic or compact? (10 Marks)

* k% k % ok

2 0f2




