QUESTION 1 (Total 50 marks)
You are the project manager for the development of commercial, offices and underground parking spaces in St Helen’s road in Swansea. You are ready to start the tender process for the selection of the main contractor.
a) Make a list of tasks and responsibilities you have as the project manager in this process. (5 marks)
The project manager is responsible for organizing all the process and coordinate the different steps: prequalification, description of selection process, conditions, evaluation and selection, notification and debriefing, steps to contract, feedback to other non-awarded applicants.

b) Explain the process you are going to follow for this selection. (15 marks)
This can be an open tender, selective tender or negotiated tender. The student should explain the characteristics of this tender and choose the right option according to it.

The student should explain the whole process from pre-qualification to the bid award.

c) Analyse the role of the client and the design team in this process. (10 marks)
The project manager is acting on behalf of the client. The project manager has to ensure all the process is according to the client’s specifications.
The design team will support the process will all technical information required during the process. 
The student should explain both roles in depth and the considerations to take for these roles during all stages in the tender process.

d) One condition in this process is to make a schedule proposal. Name and explain briefly 3 types of programming techniques and specify when they are most suitable to be used in construction programming. (20 marks)
The applicant can use different programming techniques.
Gantt charts or bar charts: Representation of the different activities with bars showing starting and ending time.
Very visual representation, easy to understand and follow. Nearly all cases can be represented with bar charts.

Network diagrams (arrow diagrams and precedence diagrams): They represent the different paths with activities linked. 

· Arrow diagrams – activities are in the arrow separated by nodes

· Precedence diagrams – activities are in boxes linked by arrows

They show the different paths programmed. More difficult to follow on site but it helps to see critical path and float easily.

Used for programme analysis and other different methodologies for programming and monitoring.

Lines of balance: They represent repetitive activities in different lines. It allows compare 

Very useful for roads or high-rise buildings.

Time-chainage diagrams. They represent the relationship between time and distance.

Very useful for roads, pipes, tunnelling, etc. 
QUESTION 2 (Total 50 marks)

a) Calculate the cost slope for all activities. (10 marks)
	
	Normal time
	Normal cost
	Crash time
	Crash cost
	Cost slope

	10-11
	10 weeks
	£8,000
	8 weeks
	£9,000
	500

	10-12
	6 weeks
	£6,000
	4 weeks
	£8,000
	1,000

	11-13
	8 weeks
	£22,000
	6 weeks
	£28,000
	3,000

	12-13
	9 weeks
	£15,000
	7 weeks
	£18,000
	1,500

	12-14
	4 weeks
	£25,000
	3 weeks
	£35,000
	10,000

	13-15
	5 weeks
	£10,000
	4 weeks
	£12,000
	2,000

	14-15
	7 weeks
	£25,000
	5 weeks
	£31,000
	3,000


Accelerate 10-11

Accelerate 13-15

Acelerate 11-13

b) We are suggested accelerating activities 12-14 and 14-15 to achieve a 4-week reduction in time. Do you agree with this proposal? (5 marks)
No. These activities are not in the critical path.
c) Which activity is the cheapest one to be reduced? (5 marks)
10-11

d) What considerations can we have with indirect costs? (5 marks)

They are taken away from direct costs

e) What is the optimum cost to reduce a total of 4 weeks? (25 marks)
Direct cost:
10-11: £1,000

11-13: £6,000

13-15: £2,000

Indirect costs: £1,600

Total= 1,000+6,000+2,000-1,600= £7,400

QUESTION 3
We are involved in the construction of the tidal lagoon and we have to organise a schedule of works for the whole construction. Due to the innovative solutions to be applied there is big uncertainty on the execution works and we need to study probability with the PERT technique. 

The most important activities are shown in the following table. They are identified with numbers so as not to make the exercise difficult, you only need to follow the order of works established. Besides, the optimistic, most likely and pessimistic duration calculated is also included. 

To solve this exercise, you need to calculate the following:

a) Calculate the (average) project duration, variance of the last event and standard deviation (25 marks) 

See table and arrow diagram below

Project duration = 10.17 + 4.5 + 12 + 11.16 + 7.83 = 45.66 weeks

Variance of the last event = 0.694 + 0.694 + 0.444 + 0.694 + 0.694 = 3.22
Standard deviation = SQR(3.22) = 1.794
b) Calculate the probability we have to finish these works in 42 weeks (8 marks)

(42 - 45.66)/1.794 = -2.04

According to table attached it corresponds to 2.1% probability

c) Duration of works for which you have at least 90% probability to finish this building. (8 marks)
(X – 45.66)/1.794 = 1.3

X = 47.99 weeks

d) Your company is thinking of making a bid to finish in 47 weeks. Write a short discussion (one paragraph) explaining your arguments about possibilities to accept this offer. (9 marks)
(47 – 45.66)/1.794 = 0.7469
According to table attached it corresponds to about 76% probability

Uncertainty is high. I would not propose to finish in 47 weeks. 

	Activity
	do (weeks)
	Dm (weeks)
	Dp (weeks)
	Mean
	Variance
	Standard deviation

	1-2
	5
	8
	10
	7.833333
	0.694444444
	0.833333333

	1-3
	8
	10
	13
	10.16667
	0.694444444
	0.833333333

	2-5
	6
	8
	10
	8
	0.444444444
	0.666666667

	3-4
	3
	4
	8
	4.5
	0.694444444
	0.833333333

	3-5
	7
	10
	12
	9.833333
	0.694444444
	0.833333333

	3-6
	6
	9
	11
	8.833333
	0.694444444
	0.833333333

	4-8
	10
	12
	14
	12
	0.444444444
	0.666666667

	5-7
	5
	8
	10
	7.833333
	0.694444444
	0.833333333

	6-9
	4
	6
	7
	5.833333
	0.25
	0.5

	7-9
	7
	9
	10
	8.833333
	0.25
	0.5

	8-9
	9
	11
	14
	11.16667
	0.694444444
	0.833333333

	8-10
	6
	7
	9
	7.166667
	0.25
	0.5

	9-11
	5
	8
	10
	7.833333
	0.694444444
	0.833333333

	10-11
	4
	7
	10
	7
	1
	1
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