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Q1 (a) With a labelled sketch, demonstrate the failure mechanism of a strip

footing in dense sand as per Terzaghi’s Bearing Capacity Model.
(8 marks)

(L)  Refenting to the answer in Q1(a), differentiate between “general shear
failure’ and ‘local shear failure’ following the downward movement of
the footing under load application A load — displacement plot would be
mstructive.

(6 matks)

(c) Settlement analysis of pile groups differs based on the load-bearing
mechanism, i.e. whether it is by end-bearing or by frictional resistance.
Analyze the key features of both mechanisms with suitable sketches as
per Fadum’s Chart

(6 maiks)

(d) Calculate the active earth pressure distribution and total active force

acting on a 6 m high gravity wall. Note that the water table behind the

wall is 2 m below the surface of the sand (y, — 18 kN/m? and ysu — 21
kN/m?). Take Ka — 1/3.

(5 marks)
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Q2 (a) With a sketch, briefly analyze lateral load effects on the foundation of a

power transmission line.
(6 marks)

(b)  Fxamine the factors pertaining to groundwater level. existing nearby
structures and near surface ground conditions for the adoption of deep
foundation as a substructure.

(6 marks)

() Propose effective protection for the upstream and downstream slopes of
an eatth dain. Use a labelled sketeh to aid in your explanation.
(6 marks)

(d) A 2.5 m wide foundation is to be placed at 2 m depth in asoil of y= [8
kN/m?, ¢ = 0 and ¢ = 35°. The Bearing Capacity Factors are given as Nq
—41,N; — 42 and N, — 0.

Also giver.  quu qNg | 0.5yBN; I ¢N

(i) Determine the ultimate bearing capacity (qur) when GWT is at 10

m depth.
(2 marks)

(i) Determine the ultimate bearing capacity (qur) when GWT is at

ground surface.
(2 marks)

(iii) Comment on the effect of GWT on quit.
(3 marke)
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Q3 (a) Problematic soils can cause difficulties in construction due to the soils’
chemical composition and mineralogy Give TWO (2) examples of

problematic soils
(4 marks)

(b) Preloading is one of the most effective and economical approaches (o1
mmproving poor grounds with large consolidation settlement upon
loading. With the aid of a sketch, demonstrate how vertical drains and
vacuumn consolidation can enhance the effectiveness of preloading.

(/ marks)

(<) Vibro-flotation and vibro-replacement are widely used to stabilize loose
granular soils. Outlme how stabilisation is achieved with these methods.
(6 marks)

(d) Geosynthetics are materials made from various types of polymers. They
are incorpoarted with geo-materials such as soils and rocks for stability
improvement and defotmation control.

(i) Describe the type of geosynthetics suitable for road, working
platform and soft subgrade applications.

(2 marks)

(ii) Briefly explain the features that can ensure performance of the
geosynthetics mentioned in Q3(d)(i).
(2 marks)

(iii) Analyse TWO (2) benefits of soil reinforcement for ground

improvement.
(4 marks)
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Q4

(a)

(b)

©

(d)

With a labelled sketch, examine the formation and propagation of a

contaminant plume beneath an unlined waste dump.
(10 marks)

Uigure out the esseutials ol an engineered land(ill, including key
components such as liners and covers, gas and lcachate collection
systems, as well as post closure care.

(7 marks)

Justify the use of pipelines (ot Lanspotling slutty waste Lo the disposal
site.
(3 marks)

Assess the options for dealing with a dump site where waste was
dutnped in the past without adequate baters, resulling e conlaminants
entering the surrounding soils and groundwater.

(5 marks)
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