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EXERCISE 2

A planned construction site lies on a deposit of sand having a thickness greater than 12
m. There, a square mat footing 10 m long is to be constructed. This foundation will be
located 1 m below the ground surface and will carry a uniform load of 100 kN/m2.

The bulk unit weight of sand is 20 kN/m? and the water table is located 7 m below the
ground surface.

The average number of blows in the SPT along the stratum was 20.

Determine:

1. Immediate settlement of the foundation, using the Burland and Burbidge’s method.
2. Total settlement.

3. Isthat settlement allowable?

Answers:si=11.12mm; s = 16.68 mm.
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EXERCISE 5

A fill material 3 m high (Hg) is to be located on the ground surface in a rectangular area
50 mwide and 100 m long. Water table is also at the ground surface. This material has a
unit weight yr of 20 KN/m?.

Previously, at point A (see figure), located below the centre of the fill material, an
undisturbed soil sample has been extracted and taken to the laboratory. There, different
tests have provided the following data:

o Unitweighty =ysat = 19 KN/m3.
Also, those tests showed that the soil was clay.

Calculate the immediate settlement under the centre of the fill material.
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Answer: si=11.6 mm.
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EXERCISE 8

The piers of a viaduct rest on 5 m by 10 m rectangular footings (flexible type) on the
ground surface. The viaduct crosses two areas, and the characteristics of soils in each
area are indicated in the following:

Area 1. Poorly-graded sand (SP) having coarse and medium sand particles.

Bulk unit weight: 18 kKN/m?.
Average number of blows in SPT: 16.
Elastic modulus: 10 MN/m?.

Area 2. Fat clay (CH).

Bulk unit weight: 19 KN/m?3.
Average number of blows in SPT: 15.
Undrained elastic modulus: 20 MN/m?2.

In both soils, the water table is at the ground surface, and the layer of fresh rock is at a
depth of 4 m.

1) Determine the maximum load gmax that footings can impose, valid in both areas,
taking into consideration the allowable settlements. In the clay stratum, it will be
assumed that immediate settlement is 1/3 of total settlement.

2) In clay stratum, if load q is 80 KN/m?, determine the total vertical stress at a point 0.5
m below the ground surface and located beneath the centre of the footing, at the post-
construction state.

Inaddition and taking into account the consolidation process, determine the pore water
pressure and the effective vertical stress:

a) Just after the end of the construction process.

b) After many years have passed.

Answers:
1) qmax = 94.96 kN/mz.

2) a) u = 84.58 kN/m?, ¢’vo = 4.60 KN/m?; b) u = 4.90 KN/m?, ¢'yo = 84.28 KN/m?
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