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THEORY OF STRUCTURES _ I
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PART _ A

(tvtaximum marts : 10)

Marks

I Answer a// questions in one or two sentences. Each question carries 2 marks.

I . What is meant by Centre of gravity of body ?

2. What is meant by Radius of gyration ?

3. Defuie modulus of resilience.

4. Define hoops stess.

5. Define point of contra flexure. (5xZ = 19)

PART - B

(Maximwn marks : 30)

II Answer arry f;ve of the following questiors. Each question carries 6 marks.

l. What is the moment of a force and explain the types of moments ?

2. Calculate the Center of gravity of an I section with flanges 120 x 30 and web
100 x 30 mm.

3. Draw the stess strain curve for a mild steel bar and briefly explain the salient points.

4. A brass rod is 2 m long fixed at its both ends. If the thermal strcss is not to exceed
76.5 MPa, calculate the temperatue through which the ncd should be heated. Take
the values of (I, and E as 17 x lOnf C and 90 Gpa respectively.

5. A solid circular shaft of steel is subjected to a torque of50 kNm and the shear

stress is not to exceed 80 N/mm2. Find the diameter of the shaft.

6. Draw the shear force and bending moment diagram of the cantilever beam of length
2m, loaded with a uniformly distributed load of 1.5 Kn/m.

7. Derive the expression for longitrdinal sfiesses developed in a thin cylindrical strell

under fluid prcssue. (5x6 = 30)
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PART - C

(Maximum marks: 60)

(Answer one fullquestion from each unit. Each full question carries 15 marks')

UNrr - I

u (a) Calculate tlre MI of an I section about YY axis having equal flanges 30 mm x 15 nrn

and web l5mm x 30 mm about an axis passing through its cenhe of graviry' 8

(b) List and explain briefly different types of friction' 7

On

t\/ (a) A simply supported beam AB of 6m is loaded with points load of 3kN acting

at 2m liom the left end and a UD load of 2kN/m acting for length of 2m from

the right end. Calculate the support reactions at A and B'

(b) A hemisphere of 60 mm diameter is placed on the top of the cylinder having

60 mm. diameter and 100 mm height. Find the common CG of the body from

the base of the cvlinder.

UNrr - II

V (a) List and explain briefly the various elastic constants'

(b) A steel rod l.5m long and 20mm diameter is subjected to an axial pull of 100 kN.

Find the change in lengfh and diameter of the rod Take E = 2ffi GPa and llm: 0-32. 7

On

\4 (a) A steel rail is 12.6 m long and is laid at a temperature of 24oC. The maximum

temperature exPected is 44o C.

(i) Estimate the minimum gap to be left between two rails so that temperature

stresses do not develoP.

(ii) Calculate the stress developed in the rail if no expansion joint is provided.

Take E = 2 x 10s mn/m2 and c : 12 x l0-6f C.

(b) Explain the terms (i) Stain energy (ii) Resiliene (iii) Proof rcsilience.

UNrr - III

VII (a) Calculate the maximum intensity of shear sfiess induced and the angle of twist

produced in degrees in solid shaft of 100 mm diameter, lOm long, tansmitting

ll2.5KW at 150 rpm. Take G : 82 kN/mm2.

(b) Draw the SFD and BMD diagram for a simply supported beam AB of span L
subjected to a UD load w/m throughout in length.

Marks

8

7

8

7
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VIII (a) lvittr the help of sketches write down any four crassification of beams.
(b) A simply supported beam AB of span of 3 m carnes two pornt loads of 3kN

and 6 kN acting at c and D which is rm and 2 m respectively from the left end.Draw the SFD and BMD.

Ur.rrr - IV
x (a) A cylindrical shell of 1.2 m diameter is made up of 16 mm thick plates. Find the

circumferentiar and longitudinar sfress in the plates, if the boiler is subjected to an
rntemal pressure of 2.5 Mpa. Take efficiency of the joints as 75 o/o.

@) which are the three types of cases in analysis of columns and struts ?
Explain briefly.

Marks

8

On

(a) A 2m long both ends pined column of square cross section is to be made of
wood. Assuming E = l2GPa and allowable stress being limit€d to l2Mpa,
determine the size of the column to support 95 kN safely. Use factor of safety
of 3 and Euler's crippling load for buckling.

(b) Explain with sketches the terms Bow's notation and Vector dias:am.
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