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MACHAKOS UNIVERSITY
University Examinations for 2024/2025 Academic Year

SCHOOL OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF BUILDING AND CIVIL ENGINEERING

FOURTH YEAR FIRST SEMESTER EXAMINATION FOR DEGREE IN
BACHELOR OF SCIENCE IN CIVIL ENGINEERING

ECV 403: FOUNDATION ENGINEERING I

DATE: 14TH JANUARY, 2025 TIME: 11.00 AM – 1.00 PM

INSTRUCTIONS:
Answer question ONE (Compulsory) and any other TWO questions

QUESTION ONE (COMPULSORY) (30 MARKS)

a) List any six earth retaining walls applicable to engineering projects (3 marks)
b) Explain the main reason for studying earth pressure (3 marks)
c) Explain the difference between the following earth pressure terms;

 Pressure at rest
 Active earth pressure
 Passive earth pressure
State the assumptions

(6 marks)

d) Derive from first principles, using Rankine's theory and show that coefficient of
lateral active pressure is given by the expression:

�� =
1 − ���∅
1 + ���∅

(10 marks)

e) Define the term Dewatering as used in foundation construction (3 marks)
f) Explain any Five objectives for dewatering in foundation construction (5 marks)

QUESTION TWO (20 MARKS)

a) Q
n
2
a

(10 marks)
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b) Describe any six causes of foundation Settlement (6 marks)

c) Explain any Four circumstances under which structure shoring may be required. (4 marks)

QUESTION THREE (20 MARKS)

a) Q
n
3
a

Define the following terms as used in foundation design
i. Ultimate bearing capacity
ii. Safe bearing capacity
iii. Allowable bearing pressure

(3 marks)

b) Q
n
3
b

A rectangular foundation2mx4m is to be founded at a depth of 1m below the
surface of a deep stratum of soft saturated clay (unit weight =20kN/m3).
Undrained and consolidated undrained tri-axial tests established the following soil
parameters;
∅� = 00, ∁� = 24���2, ∅/ = 25°, ∁/ = 0,

Determine the ultimate bearing capacity of the foundation;
i. Immediately after construction
ii. Some years after construction

(10 marks)

c) Q
n
3
c

(7 marks)

QUESTION FOUR (20 MARKS)

a) Describe the procedure of conducting a Standard Penetration Test (SPT) (3 marks)

b) (7 marks)

c) )Explain two methods used to determine the bearing capacity of piles (3 marks)
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d) (7 marks)

QUESTION FIVE (20 MARKS)

a) Describe four techniques for ground water dewatring (4 marks)

b) Define the following terms as used in foundation engineering design
i. Elastic compression
ii. Primary compression
iii. Seconadry compression

(6 marks)

c) The results of a load test on a 0.45 m diameter pile are shown in the Table Q5b.
Determine

i) the ultimate pile load capacity,
ii) the allowable load for a factor of safety of 2,
iii) the allowable load capacity at 10% pile displacement.

Table Q5b.

(5 marks)

d)

the
table in the appendix

(5 marks)
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Appendices

Soil Bearing Capacity :

Fig. 1 Terzaghi′s bearing capacity coefficients
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Fig. 2 Estimation of N' from the test value N (after Thorburn, 1963).

Fig. 3 Allowable bearing pressure from the standard penetration test (after Terzaghi
and Peck, 1948)
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Settlement and Consolidation

Where;

Table


