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AUGUST, 2024 EXAMINATION SERIES

COURSE: DWET
LEVEL: Y3S1
 SUBJECT: CONSTRUCTION OF WATER SUPPLY AND TREATMENT INFRASTRUCTURE II 
 (CONSTRUCTION PLANT AND EQUIPMENT, SOIL MECHANICS)















SECTION A (40 MARKS) - COMPULSORY
1. Define the following soil properties                                                                (4 Marks)
a) Moisture content
b) Degree of saturation
c) Void ratio
d) Porosity
2. [bookmark: _GoBack]Draw the phase diagram showing dry soil, partially saturated and fully saturated soils 
                                                                                                                       (4 marks)
3. Show that 
e =        where e is void ratio and n is porosity                                         (4 marks)
4. A sample of soil weighing 20.5 kg had a volume of 0.0072m3. When oven dried, its weight was reduced to 16.1 kg. The specific gravity of the soil was found to be 2.65. Determine:                           
i. Bulk density                                                                                     (1 Mark)
ii. Percentage moisture content                                                           (1 Mark)
iii. Void ratio                                                                                        (2 Marks)
iv. Porosity                                                                                          (2 Marks)
5. List any two methods for determining shear strength of soils		      (2 Marks)
6. Discuss any three index properties of soils                                                    (5 Marks)
7. Outline five factors affecting selection of lifting & hoisting equipment            (5 Marks)
8. Describe any FOUR types of maintenance. 					      (4 Marks)
9. Highlight any FOUR categories of construction plant and equipment.	      (2 Marks)
10. State any FOUR general principles in the use of a concrete mixer.	      (4 Marks)














SECTION B (60 MARKS) 
ANSWER QUESTION 11 AND ANY TWO QUESTIONS
11. 
a) Explain any FOUR roles of excavators.					      (4 Marks)
b) Outline any FOUR advantages of using ready mixed concrete.		      (4 Marks)
c) Discuss any FOUR types of drum mixers.					      (8 Marks)
d) Name any FOUR factors affecting the selection of excavation plant.	      (4 Marks)

12.  
a. A series of undrained triaxial tests on samples of saturated soil gave the following results;
	Lateral Pressure (KN/m2)
	100
	200
	300

	Principal stress difference at failure (KN/m2)
	290
	400
	534



Using analytical method, find the values of the parameters C and ɸ with respect to total stress if pore water pressure is neglected.                                 (10 marks)

b. A concentration of load of 1000 kN is applied at the ground surface. Using Boussinesq’s equation, compute the vertical pressure                           (10 marks)
i. At a depth of 4 m below the load
ii. At a distance of 3 m at the same depth      
iii. Sketch the point loading showing Q, r and z in each of the two case    
       
13.  a. A retaining wall 4m high has a smooth vertical back. The backfill has a horizontal surface in level with the top of the wall. There is uniformly distributed surcharge load of 36kN/m intensity over the backfill. The unit weight of the backfill is 18kN/m3, its angle of internal friction is 30° and cohesion is zero. Determine the magnitude and point of application of active pressure.                                                         (10 Marks)   
                                                                                                         
      b. Explain the falling head permeability test for the determination of coefficient of 	permeability of soil deriving the relationship used.			    (10 Marks)






14.  a.  The following results were obtained from a liquid limit test using the Cassagrande apparatus; 
	No of taps 
	6
	8
	12
	26
	28
	31

	Water Content (%)
	53.4
	52.2
	48.3
	40.0
	38.8
	37.1



Determine the liquid limit of the soil sample and the plasticity index if the plastic limit was 18%.                                                                                                      (10 marks)
      b. The results of sieving analysis of a soil were given as follows; 

	Sieve Size (mm)
	Mass Retained (g)

	20
	0

	12.5
	1.7

	10
	2.3

	6.3
	8.4

	5.6
	5.7

	2.8
	12.9

	2
	3.5

	1.4
	1.1

	0.5
	30.5

	0.355
	45.3

	0.180
	25.4

	0.063
	7.4




 Plot a particle size distribution curve on the semi-log paper provided and describe the soil.                                                                                                                    (10 marks)
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