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Q1 

Q2 

Q3 

(a) 

(b) 

(c) 

(d) 

(a) 

(b) 

(c) 

(a) 

(b) 

Construction of foundations is important in providing a stable and safe structures. 
Construction on soft soil will be a difficult task for engineers to build foundations 
for buildings. This can be solved by firstly simulating the conditions in software 
analysis. Based on your knowledge, construct the procedure in modeling the 
foundation construction in the Plaxis finite element software aided with appropriate 
figures. Your answer should consist of the selection of suitable soil parameters, 
structures, boundary condition, initial condition, mesh and stage construction and 
expected results of the model.  

 (10 marks) 

Define ultimate bearing capacity. 
(2 marks) 

List TWO (2) characteristic of shallow foundation 
(2 marks) 

A rigid square footing is used under a three storey building with a size of 1.5 m x 
1.5 m. The load from the structure imposes a soil pressure of (qo) 200 kN/m2 on the 
soil. The depth (Df) of the foundation is 1 m below the surface. The poisson ratio 
(μ) and elastic modulus (Es) of the soil is 0.4 and 11000 kN/m2. The thickness (H) 
of the soil layer is 5m. Calculate the elastic settlement at the center of the 
foundation using the theory of elasticity.  

(11 marks) 

Explain in detail with the aid of sketches SIX (6) conditions that require pile 
foundations.  

 (6 marks) 

Working in construction sites requires fundamental knowledge in civil engineering. 
Explain in detail on how can the load carrying capacity of a single pile be assessed 
in the field. 

(5 marks) 

A site investigation report shown in Table Q2(c) is used to assist in estimating the 
load capacity of a bored pile. A 14 m bored pile with 1 m diameter is used for the 
proposed structure. Based on the information from the site investigation report, 
calculate the allowable load capacity of the pile with a factor of safety of 2. 

(14 marks) 

State the lateral earth pressure theories available and discuss in detail the major 
differences between the two theories. 

(4 marks) 

Figure Q3(b) shows the construction of a newly developed housing project at a 
hillside that was badly affected by a recent landslide. Hypothesize THREE (3) 
possible causes in which triggered this geotechnical problem with suitable 
illustration. 

(6 marks)                         
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Q4 

(c) 

(a) 

(b) 

(c) 

In order to avoid anymore slope failures at the location as seen in Figure Q3(b), a 
mechanically stabilised retaining wall using metallic strips is constructed at a 
backfill as shown in Figure Q3(c). The reinforced wall is 8-m-high and has a 
granular backfill. The properties of the reinforcement are as follows: 

Vertical spacing = 1.2m 
Horizontal Spacing = 1.5m 
Width of reinforcement = 150mm 
Yield of breaking strength of tie material = 300MN/m2 

Soil – tie friction angel = 25̊ 
Factor of safety against tie pullout = 3 
Factor of safety against tie breaking = 3 
corrosion rate of the galvanized 
Steel to be 0.025 mm/year and the life span of the structure to be 100 years 

Determine: 
i) The required thickness of ties.

(6 marks) 

ii) The required maximum length of ties.
(9 marks) 

Discuss THREE (3) purposes of designing appropriate machine foundation. 
(5 marks) 

Discuss TWO (2) common factors influencing stress-deformation and strength 
characteristics of cohesive soil under cyclic loading.   

(4 marks) 

A single cylinder engine is mounted on a concrete foundation block of the 
dimension 5.5m x 2.5m x 0.75m (length x width x thickness). The soil below the 
foundation is a pure clay with a unit weight of 16 kN/m3, shear modulus of 16,500 
kN/m2, concrete unit weight of 25 kN/m3 and Poisson’s ratio of 0.33. A’ is assumed 
to be 0.20. 
The specification of the engine is as follows: 

Weight of the machine     =  22.00 kN 
Primary force , Fp            =  9.00 kN 
Secondary force ,   Fs      =  3 kN 
Operating speed               =  2000 rpm 

Calculate:  
(i) Total force acted on the soil surface due to the mass of foundation block and

machine.
(3 marks) 

(ii) Radius of loading area, ro for the foundation.
(3 marks) 
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(iii) Mass ratio, b for the foundation.
(3 marks) 

(iv) Resonance frequency, fres for the system.
(3 marks) 

(v) Amplitude of vibration for the system.
(4 marks) 

END OF QUESTIONS 
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FINAL EXAMINATION 

SEMESTER/SESSION : SEM II/2020/2021         PROGRAMME    : MFA 
COURSE NAME  : ADVANCED FOUNDATION ENGINEERING  COURSE CODE  : MFA 10303 

Table Q1(d)i: Variation of F1 with m’ and n’ 
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FINAL EXAMINATION 

SEMESTER/SESSION : SEM II/2020/2021       PROGRAMME    : MFA 
COURSE NAME  : ADVANCED FOUNDATION ENGINEERING  COURSE CODE  : MFA 10303 

Table Q1(d)ii: Variation of F2 with m’ and n’ 
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Table Q1(d)iii: Variation of If with Df/B, B/L and μ 

Table Q2(c): Site investigation soil information 

Depth (m) Length of each 
layer (m) 

Soil parameters 
given 

Soil Description 

0 - 5 5 ℽ  = 17.8 kN/m2 

  = 2 ̊ 
su = 28 kPa 
OCR = 1 

Soft Clay 

5 - 10 5 ℽ  = 18.8 kN/m2 

  = 24̊ 
su = 60 kPa 
OCR = 4 

Stiff Clay 

10 - 13 3 ℽ  = 19 kN/m2 

  = 2 ̊ 
su = 70 kPa 
OCR = 4 

Stiff Clay 

13 – 15 2 N60 = 28 Sand 
15 – 17 2 N60 = 33 Sand 
17 - 20 3 N60 = 31 Sand 
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FINAL EXAMINATION 

SEMESTER/SESSION : SEM II/2020/2021   PROGRAMME    : MFA 
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Figure Q3(b): Landslide problems 

Figure Q3(c): Retaining wall 
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SEMESTER/SESSION : SEM II/2020/2021       PROGRAMME    : MFA 
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Figure Q4(c): Frequency factor vs mass-ratio relationship for several vaues of Poisson’s ratio 
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cont. 
Meyerhof's general bearing capacity 
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Elastic settlement for shallow foundations 

Primary consolidation settlement for shallow and pile foundations 
normally consolidated clays 
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Mat foundations 

Pile Foundation 

Point Bearing 
Meyerhof 
Sand 

Clay 

Vesic 
Sand 

Clay 

Coyle and Castello 
Sand 
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SEMESTER/SESSION : SEM II/2020/2021   PROGRAMME    : MFA 
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For Drilled Shaft/ Bored Pile Frictional Resistance 

For Drilled Shaft/ Bored Pile Point Bearing 

Frictional Resistance 
Sand 

Clay 
𝛂 method, 
λ method, 

β method 

Correlation with Cone penetration 

Correlation with SPT 
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Conventional retaining walls 
Rankine active and passive pressure 
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Retaining walls with geotextile and geogrid reinforcement 
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sliding factor of safety 
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Galvanized Steel-Strip Reinforcement 

Equations Machine Vibrations 
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