
ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

CE3503-FOUNDATION ENGINEERING 

 

 

2.4 IS code method: 

General shear failure: 

𝑞𝑓 = 𝐶𝑁𝑐 𝑆𝑐𝑑𝑐𝑖𝑐 + 𝛾𝐷𝑁𝑞 𝑆𝑞𝑑𝑞𝑖𝑞 + 0.5𝐵𝛾𝑁𝛾𝑆𝛾𝑑𝛾𝑖𝛾 

Local shear failure 
2 

′ ′ ′ 

𝑞𝑓 = 
3 
𝐶𝑁𝑐 𝑆𝑐𝑑𝑐𝑖𝑐 + 𝛾𝐷𝑁𝑞 𝑆𝑞𝑑𝑞𝑖𝑞 + 0.5𝐵𝛾𝑁𝛾𝑆𝛾𝑑𝛾𝑖𝛾𝑊′ 

Sc,Sq,Sγ= Shape factor 

dc,dq,dγ= Depth factor 

ic,iq,iγ= inclination factor 

W’=water table factor 

Shape Sc Sq Sγ 

Strip 1 1 1 

Rectangle 𝐵 
1 + 0.2 

𝐿 

𝐵 
1 + 0.2 

𝐿 

𝐵 
1 − 0.4 

𝐿 

Square 1.3 1.2 0.8 

Circle 1.3 1.2 0.6 

 
 

For 𝜑 = 0, 𝑖𝑐 = 𝑖𝑞 = 𝑖𝛾=1  
 

𝛼 2 

𝑖𝑐 = 𝑖𝑞 = (1 − 
90

) 

𝛼 2 

𝑖𝛾 = (1 − 
𝜑

) 

2 
𝜑 

𝑁𝜑 = tan 

 
0 

(45 + ) 
2 
𝐷𝑓 

 
 𝜑 > 10 

 
 
 
 

 
Effect of water table(W’): 

, 𝑑𝑞 = 𝑑𝛾 = 1 + 0.1( 
𝐵 

)√𝑁𝜑 

𝜑 < 100, 𝑑𝑞 = 𝑑𝛾 = 1 

𝐷    
𝑑𝑐 = 1 + 0.2 

𝐵 
√𝑁𝜑 
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When Zw=0,W’=0.5 

Zw=B,W’=1 

𝑊′ = 0.5 [1 + 
(𝐷𝑤 − 𝐷

] 
𝐵 

𝑊′ = 0.5 [1 + 
𝑍𝑤

] 
𝐵 

 

Table1: Bearing Capacity Factor (Refer IS6403-1981 Page number8) 
 

Problems: 

1.A rectangular footing has a size of 1.8mx3m has to transmit the load of a column at a 

depth of 1.5m. Calculate the safe load which the footing can carry at a factor of safety 3 

against shear failures. Use Is code method. The soil has the following 

Properties.n=40%,G=2.67,w=15%,c=8KN/m2,Ф=32.50 

Solution: 

𝑒 = 

0.4 
= 

𝑛 
 

 

1 − 𝑛 
 

= 0.667 

1 − 0.4 
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𝐺𝛾𝑤 
𝛾𝑑 = 

1 + 𝑒 

= 
2.67𝑥9.81 

= 15.71𝐾𝑁/𝑚3 
1 + 0.667 

𝛾 = 𝛾𝑑(1 + 𝑤) 

=15.71(1+0.15) 

=18.07KN/m3. 

For Ф=32.50 for Is Method 

Nc=38.3,Nq=25.85and Nγ=35.21 

𝑞𝑓 = 𝐶𝑁𝑐 𝑆𝑐𝑑𝑐𝑖𝑐 + 𝛾𝐷𝑁𝑞 𝑆𝑞𝑑𝑞𝑖𝑞 + 0.5𝐵𝛾𝑁𝛾𝑆𝛾𝑑𝛾𝑖𝛾 

For Rectangular: 

Shape Factor 

𝐵 
𝑠𝑐 = 1 + 0.2 

𝐿
 

1.8 
= 1 + 0.2 

3 
= 1.12 

 
𝐵 

𝑠𝑞 = 1 + 0.2 
𝐿

 

1.8 
= 1 + 0.2 

3 
= 1.12 

 
𝐵 

𝑠𝛾 = 1 − 0.4 
𝐿

 

1.8 
 

Depth factor: 

= 1 − 0.4𝑥 
3 

 

 
0 

= 0.76 
 

 
𝐷𝑓 

 
 

 
 

 
𝑖𝑐 = 𝑖𝑞  = 𝑖𝛾=1 

𝜑 > 10 , 𝑑𝑞 = 𝑑𝛾 = 1 + 0.1( 
𝐵 

)√𝑁𝜑 

𝐷    
𝑑𝑐 = 1 + 0.2 

𝐵 
√𝑁𝜑 

 

𝑁𝜑 = tan2 (45 + 
 

 

𝜑) or √𝑁𝜑 = 𝑡𝑎𝑛 (45 + 
2 

 
 

𝜑
) 

2 

32.5 

√𝑁𝜑 = 𝑡𝑎𝑛 (45 + ) = 1.823 
2 
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1.5 
𝑑𝑐 = 1 + 0.2 

1.8 
𝑥1.823 = 1.304 

1.5 
𝑑𝑞 = 𝑑𝛾 = 1 + 0.1 (

1.8
) 𝑥1.823 = 1.152 

𝑞𝑓 = 8𝑥38.13𝑥1.12𝑥1.304 + 18.07𝑥1.5𝑥25.85𝑥1.12𝑥1.152 

+ 0.5𝑥18.07𝑥1.8𝑥35.21𝑥0.76𝑥1.152 

= 445.50 + 904.02 + 501.34 

= 1850.86𝐾𝑁/𝑚2 

𝑞𝑛𝑓 = 𝑞𝑓 − 𝛾𝐷 

= 1850.86 − 18.07𝑥1.5 

= 1823.75𝐾𝑁/𝑚2 
𝑞𝑛𝑢 

𝑞𝑠 = 

1823.75 
= 

3 

+ 𝛾𝐷 
𝐹 

 

+ (18.07𝑥1.5) 

= 635.02𝐾𝑁/𝑚2 

Safe Load=qs x area 

=635.02x(1.8x3) 

=3429KN 


