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¢. Determine Total Settlement with reference to the table below:
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Settlement coefficient. (Reproduced from R.F. Scotr (1963) Principles of Soil
Mechanics, by permission of Addison-Wesley Publishing Company, Inc., Reading

Mass.)
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b. Solve for Consolidation Settlement with reference to the table below:

Layer z (m) m, n i Ad’ (kN/m?) Sod (Mm)

| L5 2.00 0.233 149 58.1

2 4.5 0.67 0.121 78 304

3 75 0.40 0.060 38 14.8

4 10.5 0.285 0.033 2] 8.2

5 13.5 0.222 0.021 E 51
116.6
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a. Solve for Immediate Settlement. The influence factors can be obtained from the diagram

below.
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Coefficients for vertical displacement.
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QUESTION THREE (3)

SKEPMTON BJERUUM ANALYSIS

A footing 6m’, carrying a net pressure of 160kN/m?, is located at a depth of 2m in a deposit of stiff clay

17m thick: a firm stratum lies immediately below the clay.

From oedometer tests on specimens of the clay the value of m, was found to be 0.13m*MN and from
triaxial tests the value of 4 was found to be 0.35. The undrained Young’s modulus for the clay is

estimated to be 55MN/m?2.

Determine the total settlement under the center of the footing.

There is significant lateral strain in the clay beneath the footing (resulting in immediate settlement).

This diagram is shown below:
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Value of y are typically within the following
ranges:
Soft, sensitive clays 1.0-1.2
Normally consolidated clays 0.7-1.0
Lightly overconsolidated clays 0.5-0.7
Heavily overconsolidated clays 0.2-0.5
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QUESTION TWO (2)

ANALYSIS OF PLANE TRANSLATIONAL SLIP

A long natural slope in an over consolidated fissured clay of saturated unit weight 20kN/m? is inclined
at p = 15 to the horizontal. The water table is at the surface and seepage is roughly parallel to the slope.
A slip has developed on a plane parallel to the surface at a depth of z =8m.

1. Ilustrate the Plane Translational Slip in a diagram and show the slip characteristics.

2. With the relevant equation(s), do the following:

a8 Determine the factor of safety along the slip plane using:

e the critical-state parameter &’., = 18° and
e the residual strength parameter @, = 10°

b.  Analyse the stability of the slope by the limit state method.
e The partial factor is 1.25.
e  Water Table at the surface has a value of m = |

3. State whether the overall stability is satisfied for @, and @,

Marks= 5+5+5+5=20
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QUESTION ONE (1)

SLOPE STABILITY ANALYSIS USING @ = 0 method.

In an earthworks slope design for a retaining wall, the potential failure surface immediately after
construction is assumed to be a circular arc of fully saturated clay under undrained conditions.

- The excavation depth is 11m

- The unit weight of the soil is 19kN/3

- The relevant shear strength parameters are ¢, = 65kN? and @ = 0
- The cross-sectional area AOCD is 20m?

- The centroid of ABCD is 5.5m from 0

- The angle AOC is 88°

- The radius OC is 13.1m

- Bisds’

Depict the parameters in the diagram and solve for the following:

a. The safety factor for the trial failure surface
b.  The minimum factor of safety. Assume that D is large and the value of Ns = 0.18.
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Taylor's stability coefficients for &, = 0. (Reproduced by permission of the Boston
Society of Civil Engineers )
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FORMULA SHEET

Method of Analysis @ =0

Factor of Safety:
F - = golar
Wd
Minimum factor of safety:
Ns = Cu

Analysis Of Plane Translational Slip

Factor of Safety
F = ytang'cv
tan3

Design disturbing force per m2

S¢ = YsazsinBcosP

Design resisting force per m2

Rd = (o0-u)tang's

Skempton Bjerrum Method of Settlement Analysis

Immediate Settlement S Mop1qB

=

si+sc

I

Total Settlement S




