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EXERCISE 1

A square footing 3 m long is located 1.5 m below the ground surface. This foundation
rests on a 10-m stratum of sand, which lies over a gravel stratum.

The bulk unit weight of sand is 18.3 kN/m? and the water table is well below the depth
of influence of the foundation.

The average number of blows in the SPT along the sand stratum was 15. Also, it has been
estimated that the friction angle is 30°.

Taking into account that the allowable settlement is 25 mm, it has been determined the
maximum load the soil will carry: 219 KN/m?.

Determine the allowable bearing capacity of soil and interpret the result.

Answer: Qaiow = 169.40 KN/m?.
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EXERCISE 9

At a planned construction site, which lies on a thick (30 m) deposit of overconsolidated
clay, a foundation is to be constructed 3 m below the ground surface using a mat
foundation (flexible type) 25 m by 50 m. These foundation will carry a vertical uniform
load g = 116.2 kN/m2 The water table has been found at 3 m depth.

During the geotechnical survey, several samples were taken and, after completing a
series of tests, the following data were obtained:

a) Test to determine the density and unit weight of a soil.

Test result: bulk unit weight: 17.3 KN/m?
b) Unconfined compression test.

Test result: unconfined compressive strength = 54.5 kPa.
c) CU triaxial compression test.

Test result: cohesion = 6.5 kPa

friction angle = 18°

Also, the undrained elastic modulus has been estimated to be 4.3 MN/m?2

In addition, from a soil sample located above the water table, the bulk unit weight was
obtained: 16.9 KN/m3.

Finally, it has been found that the rock mass below the clay stratum s slightly weathered.
Determine:

1. Total settlement of the soil under the foundation. Explain the results obtained.

2. Allowable bearing capacity of soil in a short-term and in a long-term. Also, verify
whether that soil will fail. If it would fail, indicate whether it will be a short-term,
medium-term or long-term failure.

Answers:

1) si = 314.16 mm; 2) Gaiow(ST) = 51.36 KN/mM?; qaiow(LT) = 179.96 KN/m?2. ST
failure.
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