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     TIME: 3 HOURS
INSTRUCTIONS:   
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

Question One (30 Marks)
A volume of 5770m3 of soil is to be excavated and carted to fill located at distance of 4 km in  a road construction project.  The contractor proposes to employ a three – axle scraper.

Using the data in the tables and the information given below, determine the following:

a) 
Total resistance for each of the two sections of the haul road:
(i) For equipment loaded travelling to fill.

(ii) For equipment empty travelling return.














(10 Marks)
b)
Total cycle time of scraper in minutes.




(8 Marks)

c)
Theoretical output of scraper in LCM per 8 hour day.


(5 Marks)

d)
Number of days required to complete the task.



(7 Marks)

Information:

1) Total weight of equipment

45,000kg

2) Weight of soil full to capacity

15,000kg

3) Density of soil (loose)


1,600kg/m3
Length of haul road


Gradient

4) Section 1 
-
3 km -

6: 100 (uphill)

5) Section 2   -
1 km -

3: 100
(downhill)

6) Rolling resistance factor for road

40kg/ton 
output loss factors:

7) Ground operating conditions
-
10%

8) Operator efficiency 

-
10%

9) Job efficiency – 50 min per 60 min hour.

10) Maximum speed of scraper
-
22km/hr

11) Fixed cycle time of scraper
-
4.5 min

12) Travel speed of scraper empty
-
22km/hr

Table Q1:  Rimpull for wheeled mortorised scraper.

	Gear 

No.
	Speed 

km/hr
	Rimpull 

Rated (kg)
	(kg)


	max. (kg)

	1
	2.6
	19,300
	
	25,000

	2
	5.0
	10,000
	
	12,800

	3
	8.1
	6,200
	
	7,800

	4
	13.8
	3,600
	
	4,800

	5
	22.6
	2,200
	
	2,800


Question Two (20 Marks)
a)
Outline the factors that affect the output of earthmoving plant.

(8 marks)


b)
The bulldozer output data below was obtained from field studies under special conditions for a crawler tractor dozer operated by a first class operator:

(i) Draw the bulldozer output graph and determine the output for an average dozing distance of 100m.

(ii) Using the output modification factors below estimate the probable output of the bulldozer over the 100m dozing distance in BCM per hour:

Modification factors:
Material swell factor

-
30%

Operating conditions factor
-
8%

Operator efficiency factor
-
10%

Job efficiency factor

-
50 min/hr

 Data Q2:

	Bulldozer output [LCM/hr]
	920
	640
	450
	350
	250
	220
	170
	160
	150
	150

	Average Dozing distance (m)
	15
	30
	45
	60
	75
	90
	100
	120
	135
	150











(12 marks)

Question Three (20 Marks)
Write a brief account of concreting methods under the following sub-headings:
a)
Concrete and concreting equipment.





(6 Marks)

b)
Concrete batching and mixing





(7 Marks)

c)
Concrete delivery and placing





(7 Marks)

Question Four (20 Marks)
a)
Outline the duties and responsibilities of the following parties with regard to safety and welfare of employees in a construction project:
(i) The employer

(ii) The employee

(iii) The Safety Officer

















(13 Marks)

b)
Sketch and label a typical self-supporting static tower crane.

(7 Marks)

Question Five (20 Marks)

a)
(i)
Explain a Bentonite Slurry method of Diaphragm wall construction using a 

sketch.


(ii)
State the advantages of in-site concrete diagram walls.














(8 Marks)
b)
Sketch and label the following:

(i)
Vertical section through a cofferdam to show the basic principles of construction.




(ii)
Typical section through tunnel timbering.











(12 Marks)
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