Example 1

A 1.5m wide wall footing is located 1m below ground level in asand with y = 17.5kN/m°
and @=32°. Determine its ultimate bearing capacity using:

Solution

Ng = 23.18, Ny = 30.22

Ou = 1x17.5x23.18+17.5x1.5%32.22/2 = 829 kN/m?

Example 2

A square footing is resting 1.5m below ground in sand with y = 16.5kN/m?, ye; = 18.3
kN/m?®, and @ = 40°. Water tableis at 0.5m depth. The footing must carry an ultimate load
of Qut = 8MN. Determineits size.

o |

15m = OEm'v

Solution:

Quit = Qui/area = 8x10% B? = gy (A)
c=0

duit = ANgFgsFgd + 0-5 YBNyFysFyd
q=0.5x16.5 + (18.3 - 9.81) x1= 16.7 psf

Nq = 64.2

Fe =1+ Etan40 =184
B

N, = 109.4

Fs=06

Fg =1+ 2tan40(1- sin40) 2(%)

AssumeDs/B <1
F =1
Combining with (a) with the above and solving for B

B=1.714m
D¢/B < 1, our assumption is OK

Example 3

B=15m,L=15m;e =03m ande, =0.15.D, =0.7m, ¢=30,c=0,y=18 kN/m3
Determine Q-
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Solution
B'=15-2x0.3=09m
L'=15-2x0.15=12m
[For shape factors, B =B’

Fe =1+ Etan(p:1+ %tan30:1.433
L' 12

> 0.6, OK

Fo=1- o.z{B) -1- o.z(o-gj ~07
L' 12

For depth factors, B =B
Di/B =0.7/1.5<1
g=18x0.7 = 12.6 kPa

Fy =1+ 2tan30(1-sin30)’ 07
1.5

=1.135

Fyd =1

For ¢ = 30[Ng=18.4 and Ny=22.4

q, =16.74064.2 m.8{1+ 2tan40(1-sin40)2(%D +%[618.3— 9.81) B [109.4[D.60

e = ANgFosFaaFai + 0-5 YBNyFRysFydFy
q,, = 12.6x18.4x1.433x1.135 + 0.5x18x0.9x22.4x0.7x1

q,, = 504.1 kPa
Qi = 0y X B'*L" = 0.9x1.2x504.1 = 542 kN
Other method 605.95 kN

1FromTable11.2
2Table11.1
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