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SYNOPSIS

The progress and complexity of modern industries is accompanied by an increase in number of machines in use. In 

case of machine foundations subjected to forced vibrations, excessive vibration amplitude occurs at resonance stage. 

The prevention and control of vibrations in such situations are important. It should be ensured that the 

amplitudes are within permissible limits. In the present laboratory investigations, skirted foundation is used for 

controlling the amplitude and frequency of the system at resonance condition. The present work considers the 

evaluation of resonant frequency, corresponding amplitude, percentage increase in frequncy and percentage decrease 

in amplitude with respect to inclination of skirt with vertical (0°,10o,20° and 30°). Comparison of inclined and 

vertical skirted foundations has been also conducted with various depths. On the basis of tests conducted it is 

concluded that inclination of skirt and depth play on important role in increasing the frequency and decreasing the 

corresponding amplitude. The response of inclined skirted foundation when subjected to vibrations seems to be 

better as compared to simple embedded foundation and vertical skirted foundation.
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INTRODUCTION

Vibration problems in machine foundations have created 

an increasing interest due to progress of modern 

industries Resonance causes large displacements and 

stresses in machines, foundations and structures 

leading to failure. Excessive vibration amplitude 

occurs at resonance stage endangering the normal work 

of machine.

The two basic requirements for satisfactory 

performance of footings under vibrations are to avoid 

the zone of resonance and to ensure that the 

amplitudes are within permissible limits. These 

requirements can be achieved by providing required 

stiffness and damping to soil.

In the present laboratory investigations, skirted 

foundation is used for controlling, the amplitude and 

frequency of the system at resonant condition. Skirted 

foundation was constructed by assembling four plates 

around the periphery of the foundation. The ridge 

rod and the edge beam were constructed monolithically 

to take load. The studies were conducted with one 

value of density (1.76 gm/cc).

The present work considers the evaluation of resonant 

frequency, corresponding amplitude, percentage 

increase in frequency and percentage decrease in 

amplitude with respect to inclination of skirt with 

vertical (0°, 10°, 20° and 30°). Comparison of 

inclined and vertical skirted foundation has been 

conducted with various depths (0 cm, 15 cm, and 30 

c m ).

EXPERIMENTAL SET-UP AND MEASUREMENS

The equipment consists mainly of mild steel tank and 

vibratory unit. The studies were conducted on medium

dense air dry sand with one value of density (1.76 ± 

0.2 gm/cc) which was maintained constant for all the 

tests.

The tank was filled layer by layer maintaining 

constant density upto the level depending on the depth 

of the skirt. The skirt was then placed and the soil 

inside the skirt and outside it was compacted to same 

density as layer previously under it. Skirt was then 

connected to footing (M.S plate) ad vibratory unit was 

placed at the centre of it, to apply dynamic force to 

the system. Frequency and corresponding amplitude 

were recorded with the help of vibration pick-up, 

speed control unit and vibration meter, beyond the 

resonance condition, till the readings could be 

recorded Fig.l shows the set-up for the test.

FiS.l: Seit' up fir fbie fast'.
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At the end of each test, the tank was emptied and 

filled again under controlled conditions. Test with 

skirted foundation of depth 15 cm having inclination of 

0°, 10°, 20° and 30° were carried out in the same 

way. To study the effect of depth, dynamic test with 

skirt of depth 30 cm was also conducted.

AN ALYS IS

Fig 2 snows the results of inclination of skirt versus 

resonant frequency at various eccentricities.

F i g . 2 Inclination of skirt' - resonant frequency 

re la ti ons hip  at various eccentricities.

Fig. 3 indicates the results of inclination of skirt 

versus percentage increase in resonant frequency.
Si

u

F i g . 3 In cl ination of skirt - percentage 

increase in resonant frequency.

Fig. 4 gives the results of inclination of skirt versus 

amplitude relationship at various eccenricities.

INCL INATION OF SKIRT

F i g . 4 Inclination of skirt - amplitude 

re la ti ons hip  at various eccentricities.

Fig. 5 indicates inclination of skirt versus percentage 

decrease in amplitude at various eccentricites.

Fig. 5 Inclination of skirt - percentage decrease in 

amplitude at various eccentricities.

Fig. 6 indicates the results of depth of skirt versus 

resonant frequnecy at various eccent cities.

Fig. 7 shows the results of depth of skirt versus 

percentage increase in resonant frequency.

Fig. 8 gives the results of depth of skirt versus 

amplitude at various eccentricities.
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DEPTH OF SKIRT

Fig.6 Depth of skirt - resonant frequency relationship 

at various eccentricties.

DEPTH OF SKIRT

Fig.8 Depth of skirt - amplitude relationship at 

various eccentricities.
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DEPTH OF SKIRT

Fig.7 Depth of skirt - percentage increase in 

resonant frequencey

Fig. 9 indicates the results of depth of skirt versus

percentage decrease in amplitude at various 

eccentricities.

Fig. 10 shows the results of area ratio of skirt

versus amplitude relationship at various eccentricities.

The results clearly indicate that with the introduction 

of skirted foundation, resonant frequency of system 

decreases, whereas amplitude of system decreases.

Fig .9 Depth of skirt - percentage decrease in 

amplitude at various eccentricities.

DISCUSSION

The increase in frequency may De attributed to 

increase In stiffness. With the introduction of skirted 

foundation, rigidity and confinement effect of soil 

increases, thereDy decreasing compressiDility of soil. 

As a result of this spring constant (K) increases. 

This in turn leads to increase in resonant frequnecy

DEPTH OF SKIRT
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Fig.10 Area ratio of skirt - amplitude relationship at 

various eccentricties.

of the system, as frequency is affected by spring 

constant.

There is influence of confinement of soil directly 

under the machine leading to an increase in bearing 

capacity of soil. Skirted foundation is in contact with 

the subsoil all over its lower surface which is 1.17, 

1.39 and 1.66 times more in case of 10°, 20° and 30° 

respectively, as compared to plain footing and skirt 

of 15 cm depth without inclination. As the skirt is 

embedded, there is effect of surcharge of soil which 

restricts the movement in horizontal plane. Thereby 

leading to an incrase in stability of foundation.

The decrease in amplitude may be attributed mainly 

due to increase in damping. The damping is offered 

by the soil due to Inertia. In this case the total 

area of soil foundation interface is increased. So 

there is mobilization of frictional force at the surface 

of footing and the surrounding soil. This leads to 

increase in dissipation of vibrational energy.

Waves are transmitted into underlying supported 

ground. These waves spread most of the impact 

energy. Since the base area is more, vibrational 

energy is transmitted into soil and carried away by 

the outward and downward spreading waves.

CONCLUSION

inclination of skirt provided as 0°, 10°, 20° and 30° 

respectively.

The results indicate an increase in percentage increase 

of resonant frequency and .. increase in percentage 

decrease of amplitude at higher inclination of skirt.

From the results presented for vertical skirted footings 

of 15 cm and 30 cm as compared to plain footings, the 

percentage increase in resonant frequency is 5 and 14 

respectively, whereas percentage decrease in amplitude 

is 14 and 33. Thus indicating increase in percentage 

increase in resonant frequency and increase in 

percentage decrease in amplitude as depth of skirt 

provided is increased.

Inclination of skirt and depth play an important role in 

increasing the frequency and decreasing the 

corresponding amplitude.

Response of inclined skirted foundation, when subjected 

to vibrations seems to be better as compared to simple 

embedded foundation and vertical skirted foundation.
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It is observed that with the increase of inclination of 

skirt from 0°, 10°, 20° and 30° there is remarkable 

increase in resonance frequency and decrease in 

amplitude.

As compared to plain footing, percentage increase in 

resonant frequency observed is about 5, 7, 9 and 11 

for inclination of skirt provided as 0°, 10°, 20° and 

30°. Whereas percentage decrease in amplitude at 

resonance observed is 14, 24, 28, and 32 for
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