
 

Instruction:  
 

1) This examination is closed book and constitutes 15% of your final grade. 

2) The time allowed for this exam is 1hour.  

3) Please read the questions carefully and make sure you understand the facts 

before you begin answering. Write as legibly and concisely as possible. 

4) Use the provided space properly to present you answer. 
 

 

Question # Weight  [marks] Score  [marks] 

1 10  

 

   

2 70  

 

   

3 20  
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QUESTION 1: On Genesis of Soils & Soil Mechanics  [10%] 

1.1 Mention and briefly explain at least 5 peculiar features of soil as an engineering 

material. (5 marks) 

  

  

  

  

  

 

1.2 Karl von Terzaghi once wrote the following statement about civil engineering. 

“The development of every aspect of civil engineering passes through three stages: 

the EMPIRICAL, wherein precedent is the dominant influence; the SCIENTIFIC, 

wherein great strides are made and overconfidence in the power of science 

occasionally leads to failures; and the MATURE, wherein precedent and science 

combine into a judgment that permits the highest expression of the engineer’s 

calling.” 

Write what you understand after reading the excerpt. (5 marks) 
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QUESTION 2: On Simple Soil Properties    [70%] 

2.1 An embankment, with a total fill of 20,000 m3, expected to be compacted up to a 

bulk density of 20kN/m3 and a water content of 22% is about to be constructed. In 

order to carry out the construction work, three borrow quarries (with site conditions 

as presented in the following table) were identified based on their engineering 

quality. If you are in charge of the construction works which one would you choose 

based on economic advantage? (20 marks) 

Hint: Use dry unit weight for final economic comparisons. 

 

 Borrow site A Borrow Site B Borrow Site C 

Simple soil 

properties 

𝛾𝑑𝑚𝑎𝑥
= 20 kN m3⁄  

𝛾𝑑𝑚𝑖𝑛
= 16 kN m3⁄  

𝐷𝑟 = 0.7 

 

𝛾𝑏𝑢𝑙𝑘 = 19 kN m3⁄  

LI=-0.5 

LL=50% 

PL=30% 

𝐺𝑠 = 2.65 

𝑒 = 0.7 

 

Cost of production 

and hauling 50ETB/m3 45 ETB/m3 55ETB/m3 
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2.2 A soil sample from an old landfill site was taken to the laboratory for testing. The 

results of sieve analysis are presented as follows. (18% + 7% + 5% = 30 marks) 

Sieve 

opening 

(mm.) 

Weight of 

sieve 

(gm.) 

Weight of sieve and 

soil, after shaking 

(gm.) 

   

9 244 244    

4.75 246 248    

2.36 250 266    

2 248 255    

1.18 248 255    

0.6 248 272    

0.425 249 269    

0.3 246 248    

0.15 251 301    

0.075 250 370    

PAN 300 552    

Carry out the necessary calculations and plot the grain size distribution on semi-log 

paper provided in the next page. Also determine uniformity coefficient and coefficient 

of gradation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

0

10

20

30

40

50

60

70

80

90

100

0.010.1110

%
 P

a
s

s
in

g

Particle Diameter (mm)

#4 #10 #40 #200
GRAVEL

Coarse

SAND

Medium

SAND

Fine

SAND
SILT/CLAY



2.3 On soil consistency (3% + 3% + 2% + 2% + 10% = 20 marks) 

A) What is the rationale behind fixing 3mm as the diameter of the crumbling soil in 

plastic limit determination? Also how does one know this diameter achieved during 

the experiment? (3%) 

 

 

 

 

 

 

B) What is the potential problem if we use less than 6g sample of soil that crumbled 

at 3mm diameter in plastic limit determination? And how do you make sure to 

achieve such mass requirement? (3%) 

 

 

 

 

 

 

D) How does one practically make sure to use saturated soil for linear shrinkage test? 

(2%) 

 

 

 

E) What is the major reason mercury is used in volumetric shrinkage determination 

experiment? (2%) 
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F) The following data is part of the investigation carried out on the soil referred to in 

question 2.2.  

Determine the liquid limit and plastic limit. (10%) 

Liquid Limit Plastic Limit 

Trial No. of blows 
Moisture 

Content (%) 
Trial 

Moisture 

Content (%) 

1 15 75 
1 28 

2 22 65 

3 30 60 
2 26 

4 39 55 
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QUESTION 3: On Soil Classification     [20%] 

3.1  

A) What are the two go-to parameters that a geotechnical engineer considers for 

classifying soils? Which of these two parameters is more relevant for  

a. fine-grained soils, and 

b. coarse-grained soils? Explain the why this is so. (6 marks) 

Parameters More relevant for Reason 

 

 

  

 

 

  

 

B) Classify the soil referred to in question 2.2 using Unified Soil Classification 

System. [Necessary charts are provided on last page] (14 marks) 
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