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Abstract—Machines are the most important equipment in the 
industry. These machines produce different types of loads on 
foundations when they are operated. Generally the load produced 
with-in the machine is dynamic in nature caused due to vibratory 
motion, impact of hammer, earthquake or wind, pile driving, etc. Due 
to the action of all these vibratory loads, over a long period of time 
the performance, safety, stability of machine gets affected and it 
largely depend upon its foundation. The machine foundations should 
be designed in such a way that the dynamic forces of machines are 
transmitted to the soil through the foundation such that all kinds of 
harmful effects such as resonance of foundation and machine will be 
eliminated and also the amplitude of vibration during operation of 
machine will be minimized. Thus the machine foundation is very 
important aspect for performance of any machine. In present study 
the frame foundation for rotary type machines are designed 
according to IS codes for different soil parameters. Time history ma 
analysis is done for same foundation for earthquake loading with and 
without base isolators. The effect of change of stiffness of frame 
columns on the natural frequency of machine and foundation has 
been studied.  

1. INTRODUCTION 

The main constituents of a typical machine foundation system 
are machine, foundation and support medium.The machines 
are classified based on their type of motion 
asrotary,reciprocating, impact machines. A suitable foundation 
is selected, depending upon the type of machine. The types of 
machine foundation are block foundation, frame foundation, 
wall foundation etc. soil continuum, or a soil-pile system can 
be taken as supporting medium. In this paper the rotary type 
machine with frame foundation  

And soil as a supporting medium is considered. The 
foundation is analysed by manual method and using software 
SAP2000. The different loads acting on foundation and the 
load combination that are useful in analysis of machine 
foundation are considered from IS2974 part3:1992. The base 
isolator has been introduced in the model of machine 
foundation. The parametric study of natural frequencies has 
been done with and without isolator and also time history 
analysis has been done by considering the data from 
"IMPERIAL VALLEY EARTHQUAKE - EL CENTRO". 

2. PROBLEM STATEMENT 

For this study a problem of frame foundation for rotating type 
is taken from foundations for industrial machines” hand book 
for practicing engineers by Bhatia as detailed below. Fig. 1.1 
shows the typical top view of TG foundation showing bearing 
locations, major notch and columns.  

 
Fig. 1.1 Plan of the Turbo Generator Foundation showing the 

bearing locations of the Machine 

Fig. 1.2 shows the front elevation and side view of TG 
foundation.  

 
Fig. 1.2 Section A-A: - Elevation of the TG Foundation and 

Section B-B: - Side View 
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