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Abstract— The paper presents a new type of a foundation on 

which the analysis has been done. This type of foundation is 

named as “The angle shaped footing” named after its design 

to resist eccentric loads. The shape of the angle shaped 

footing has been considered as rectangular and the analysis 

has been done, keeping in view the shorter side of the 

footing. The analysis has been done by using the simulation 

software package ANSYS. The graphs have been plotted and 

the results have been drawn. The results show that the 

footing is able to resist a considerable amount of eccentric 

load towards the shorter side when provided with an angle 

shape. 
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I. INTRODUCTION 

A footing may be subjected to inclined loading in case of 

high rise structures, these structures are subjected to large 

amount of wind forces and are expected to sway under these 

forces, in such a case the loading which comes on the 

footing is considered to be inclined. The effect of the 

loading is such that it tends to tilt the footing in the direction 

of the loading. Mahiyar H K (2000) introduced the “Angle 

Shaped Footing” in which the tilt due to eccentric was 

reduced to zero.  

A footing when provided with vertical projection 

which remains embedded in the soil on one side i.e. towards 

She eccentricity such that it is an integral part of the footing 

it is called an Angle Shaped Footing. In an angle 'shaped 

footing the soil particles near the footing projection are 

prevented from moving laterally thus footing projection 

causes footing to tilt in direction opposite the one in which 

the footing has tendency to tilt in the absence of footing 

projection. Thus tilt of the footing can be reduced to zero by 

providing a downward footing projection of required depth 

toward the loading side.  

The concept of footing in which the footing 

projection is at right angle to footing and such footings 

subjected to eccentric vertical load was extended to footings 

under eccentric and inclined loading. Thus, taking two same 

dimensionless parameters i.e. ex/L and D/L and ez/B and 

D/B. Joshi D P and Mahiyar H K (2009) developed the 

equation for zero tilt and negligible horizontal displacement. 

They also have developed various charts for these four 

variables for no tilt condition. Kulshreshtra R. (2009) 

worked on inclined angle shaped footing of different sizes, 

choosing other parameters in such a way that tilt is zero; he 

also proposed design steps of angle shaped footing.  Gupta 

N. (2010) has done the cost comparison of materials for both 

conventional footing and angle shaped footing for a 

common building plan with multiple stories with multiple 

earthquake zones.  Ernest S (2012) has done study of Bi-

angle shaped footing subjected to two way eccentric loading 

using the simulation software ANSYS. Validated the 

equation theoretically given by Mahiyar(2000) and found 

the value of zero tilt condition and generalized it for Bi- 

angle shaped footing. 

The work on the square footing for zero tilt 

condition was already done experimentally as well as using 

software and the results were observed so that the equation 

given by Mahiyar H.K (2000) was satisfied. There was a 

scope to study the behavior of rectangular footing as some 

work was already done on the model footing through 

experimental study but no results were available on analysis 

of rectangular footing using software. Moreover no work 

has been done on real size rectangular footing. Hence the 

presence study has been conducted. 

II. METHODOLOGY ADOPTED 

The concept of Angle Shaped Footing has been introduced 

to optimize the geometry of structural element i.e. 

foundation, so that it becomes more useful and economical 

in comparison to the other types of footing which may be of 

no use or highly uneconomical. The capability of angle 

shaped footing to support the structure depends on various 

factors. 

These factors are loading intensity, footing size and 

depth of projection. The free body diagram of angle shaped 

footing shows various forces developed and their nature on 

it.  

The use of angle shaped lboting for the structures 

can be the solution for many civil engineering problems. But 

to make it safe for using in structure, it is necessary to know 

about the various forces developed in it  

The software ANSYS which is based on Finite 

Element Technique is used for the purpose of analysis. The 

Graphic User Interface of any software makes good use of 

the features available for the development of the 

computerized model of the actual problem. The three 

dimensional model of angle shaped footing and two 

dimensional model gives the same results because the forces 

in the Z direction is negligible, and the problem can be 

considered as the plane stress problem. 

III. OBJECTIVES 

The objective is to verify the eccentricity width ratio (e/L) 

for zero tilt condition for the real size footing of size 1.5m x 

1m, 2.0m x lm, 2.5m x lm, 3.0m x 1.0m using the 

parameters-Length of projection (D/L) = 0.2m, 0.4m, 0.6m, 

0.8m. ex/L values = 0 , 0.05, 0.1, 0.15 , 0.2 By using the 

combinations of above parameters in form of different cases, 

the objective is clear to determine the following- 

 To determine and check the tilt of the footing which 

should be within permissible limits.  

 To determine and check the settlement of footing 

which should be within permissible limits.  
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 To compare the result with the work done previously 

using the finite element modeling software ANSYS. 

IV. OBSERVATION & RESULTS 

The tilt of the footing was found to be under permissible 

limits. 

The settlement was found to be under permissible limits. 

The results match exactly with the experimentally work 

done previously. 

 
Fig. 1: Eccentricity Vs Tilt for the projection ratio 0.2 for 

three different sizes of footing. 

 
Fig. 2: Eccentricity Vs Tilt for the projection ratio 0.4 for 

three different sizes of footing. 

 
Fig. 4: Eccentricity Vs Tilt for the projection ratio 0.6 for 

three different sizes of footing. 

 
Fig. 5: Eccentricity Vs Tilt for the projection ratio 0.8 for 

three different sizes of footing. 

 
Fig. 6: Showing the isometric view of the angle-shaped 

footing 

 
Fig. 7: Showing the isometric view of the angle-shaped 

footing in ANSYS 15 

V. CONCLUSION 

1) The increase in eccentricity width ratio is noted with 

the increase in D/L ratio for rectangular footing of 

2.0m x 1.0m. However for 1.5mx1.0m, 2.5mx1.0m and 

3.0mx 1.0m the trend is not conclusive.  

2) The effect of size of footing is also not conclusive.  

Thus it could be concluded that the eccentricity width ratio 

increases in with an increase in depth-width ratio without 

any appreciable effect of the size of footing.  

The location of eccentricity for same D/B value is 

much smaller compared to the square footing. 
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