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Assume suitable data wherever necessary
1 a) Explain the terms resonance, natural frequency, critical damping coefficient and magnification factor.









(12)

b) A foundation weighs 800 kN. The foundation and soil can be approximated as a mass-spring-dash-pot system. Given spring constant=20X104kN/m, dash pot coefficient=2340 kN-sec/m. Determine (i) Critical damping coefficient (11) Damping ratio (iii) Logarithmic decrement             (iv) Damped natural frequency







(13)

OR

2 a) Describe the term ‘degree of freedom’ with suitable examples.



(7)

b) Derive an expression for magnification factor for the case of forced vibration with viscous damping.










(18)

3a) List the difference in analyzing a foundation by the (i) Linear weightless spring approach   (ii) Elastic half space approach







(7)

b) A cyclic plate load test was carried out on a 60cmX60cm plate at a depth of 2.5m in a deposit of silty sand. The data obtained are given below

	Load intensity(kN/ m2)
	25
	50
	75
	100
	150
	200
	250

	Settlement(mm)
	0.12
	0.4
	0.55
	0.8
	1.05
	1.4
	1.8


Plot the load intensity versus settlement curve and obtain the values of CU, CФ, and Cτ for a base area of 9m2.










(18)

OR







4 a) Explain various kinds of damping.






(7)

b) Describe in detail the different field tests to find the elastic constants of soil

(18)

5.A reciprocating machine is symmetrically mounted on a block of size 4X3X3.5m high. The soil at the site is sandy in nature having a depth of 3m below the ground surface. The block is embedded in the ground surface by 2m depth. The machine is small in comparison to the weight of foundation. The machine is vibrating at speed of 250rpm generates

Max. vertical unbalanced force=2.5kN

Torque about Z-axis =4 kN 

Max. horizontal unbalanced force=2kN at a height of 2 m above the block

Limiting amplitude of the machine=150microns

Unit weight of concrete=24kN/m3




                      [P.T.O]

Cu=4.5x104 kN/m3
G=1.1x104 kN/m2
E=2.4x104 kN/m2
µ=0.35

Determine the natural frequencies of the block by weightless spring method.
(25)





OR

6. Starting from fundamentals, derive the expression of natural frequencies and amplitudes of block foundation subjected to a horizontal force Fxsinωt and a moment Mysinωt at the combined C.G of machine and foundation.







(25)

7. A 20 kN forging hammer is proposed to install in an industrial complex. The hammer has the following specifications



Weight of tup without die= 12kN



Maximum tup stroke=900mm



Weight of upper half of the die=50kN



Area of piston=0.15m2


Steam pressure=700kN/m



Weight of anvil block=400kN

Total weight of anvil and frame=500kN

Bearing area of anvil= 2.1x2.1m

It is proposed to use a pine wood pad of thickness 0.5m below the anvil. The modulus of elasticity of pad material is 6X105kN/m2, and allowable compressive stress in pad is 4000 kN/m2.Cu=2.6x104 kN/m3. The soil at the site is sandy in nature. Allowable soil pressure is 200kN/m3.Design a suitable foundation.






(25)







OR
8a) Describe the various methods of vibration isolation.




(15)

b) A machine weighing 2000 N is supported on a group of springs having a total stiffness of 40000N/cm. The machine has a disturbing force of 500 N at a speed of 3000 rpm. Assuming a damping factor of 0.2, determine (i) The amplitude of motion of the machine foundation(ii)Transmissibility (iii) Transmitted force




(10)

