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Examl: Shallow Foundations — CEN 325

Problem 1
Refer to the following soil profile:
1) Draw the total stress, poré pressure and effective stress profiles with depth for this case
(assume vy, =1 T/m’).

2) C(‘Jmpl:llt:: the consolidation settlement from an additional foundation load which would
occur 1n the first clay layer.

The maximum past pressure (G7c) at 15m is 35 T/m” and the final actual stress at this depth
after the foundation load has been applied is 25 T/m>.
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Problem 2

A *I'i:mling of 1.5 m wide by 3 m long is founded on a stratum of sand. The vertical load is
uniformly distributed; there is no horizontal load. The value of [ f 1s 1 m, the water table 1s at the
base of lhﬂ_ footing, and the friction angle from the triaxial test is 30°. For the sand above the base
of the f?otlng, the water content is 20%. and the unit weight is 17 kN/m’. The specific gravity of
the particles of sand is 2.67:
1) Comp‘ute the net allowable load, ¢ m kPa, using the Hansen equations (for the bearing
capacity coefficients and for the depth and shape factors). Use a safety factor of 3.
2) The pmbifem remains the same as in part 1 except that the footing rests on
overconsolidated clay at a depth of 1 m (1.e. D=1m). Assume the same unit weights as

before and determine the undrained shear strength of the clay to yield the value of the net
allowable load found in part 1.

Problem 3

Referring to figure 2 with a safety factor SF=5:
I) Find the size of square footing to carry the inclined load (with ¥ and H components
?‘hc}wu)-.,, Use Meyerhof's bearing capacity cocfficient, shape, depth and inclination
actors. |
2) I_f thcre‘f: is also a moment of 600 kN.m along one dimension. Use the Me
(i.c. rqplace B by B, and A'by A’) to design the footing,
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> 2500 x5 ~ 5500 kN
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