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\\ ·hen a footing ,,JJceJ on the surface of rart ia lly sarurated soil is loaded 
the process of foot ing penetration resu! !s in changes in structura l 

arrangement of soil grains as well a s porosi ty a nd partia l expulsion o f 
liquid and gaseous components. Penetrat ion p rocess in voh·es in the 
conversion of mechanical energy to hea t enagy. chougb the op,'ration is 
affected by d ensification o f the m ediu m. A fraction of energy is also lost 
due to friction between the foot ing a nd the medium. 

K a tsygin ( 1968) form ualted the following byperbalic function to govern 
the law of soil resis ta nce:-

p = Po t a n /z 

where 

a nd 
Pc -i _Pi 

k -- tan 
- H1 Po 

in wh ich case 

p = Stress co rrespond ing to a penetra tion of , Z. 

po = Ultimate bearing capacity 

p 1 = S tress correspo nding lo a penetrat ion of H 1 

p2 = Stress corresponding to a pene t ratio n of 2H1. 

... (] ) 

.. . (2) 

.. . (3) 

M ajumdar (I 9 73) using K a tsygin's equ atio ns formula ted energy 
func tio ns. 

Since , work done =- F o rce x transla tion of tbc boundaries in the d irec
t ion o f force 

d11• = p dv = p A d:: 

= A [ po ta n /z ( p~ Z) dZ ] 

l ntegrati ng the Equa t ion 4, between the limits 2 1 = O to Z
2 

= z 
2 

Total wo rk done W = A [ ; log, Cos h l ;
0 

Z)] 

.. . (4) 

... (5) 
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Therefore penet ration energy rcyu ired per unit area of pendration 

.. . (6) 

In order to st udy the effe ct of in terference between two square 
surface footings at different spacings, laboratory tests were conducted 0 11 

part ial ly s,Huratcd soil medium wi th one footing loaded to an intensi ty of 
1.50 kg,'cm 2 and the other loaded to fa ilure . From the load -settlement 
curves of 1hcsc tests, r:,e vai ucs of p1, p\ 111 and fi2 are found out. 
Subsequently th e values of Po, k and En fo r different values of footing 
penetration are com puted using the equation 2,3 and 6. The energy 
requirement ratio, (£n/ £,,') for differen t cases a re calculated assuming 1:,--,, ' 
to be the energy requiremen t of as is::ilated foot ing experiencing no effect 
of interference. The following conclusions are drawn from the analyses:-

] . As spacings between the footings are increased, for the same 
penetration to width ratio (Z/B)· 

(a) En/En' increases for values of Z /B < 0.01 

(b) En /E,,' decreases for values of 0.01 < Z /B z 0.L5 and 

(c) Thereafter, Fn/ En' remains almost constant. 

2. In most of the cases, the absolute values of £,,/£,.' are mmrrnum 
for spacings 2.75 B to 3.50 B C/C between the footings. This is 
indicative of the maximum effect of the adjacent footing on the 
settlement of the foot ing loaded to failure when the spacing 
between 2.76 B to 3.50 B C/C. 
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