[bookmark: _GoBack]QUESTION 1 (Total 50 marks) Programme techniques

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)
b) Explain the process you are going to follow for this selection. (15 marks)
c) Analyse the role of the client and the design team in this process. (10 marks)
d) One condition in this process is to make a schedule proposal. The applicant can use different programming techniques. Name and explain briefly 3 types of programming techniques and specify when they are most suitable to be used in construction programming. (20 marks)


 





QUESTION 2 (Total 50 marks) 

We are participating in a tender process for the construction of a primary school in Briton Ferry. In the schedule developed we think we can accelerate the construction and finish 4 weeks earlier. This will help our bid to be more competitive in this process. 

For this analysis, we take the last activities of our schedule and draw and arrow diagram (shown in image 1). According to our schedule node 10 will start in 40 weeks. 

Image 1. Arrow diagram starting in node 10.
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Table 1. Calculations for normal time, normal cost, crash time and crash cost.

	
	Normal time
	Normal cost
	Crash time
	Crash cost

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

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

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

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

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

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

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



Indirect costs: 400/week
 
Answer the following questions:

a) Calculate the cost slope for all activities. (10 marks)

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)

c) Which activity is the cheapest one to be reduced? (5 marks)

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

e) What is the optimum cost to reduce a total of 4 weeks? (25 marks)






QUESTION 3 (Total 50 marks) PERT

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) 
b) Calculate the probability we have to finish these works in 42 weeks (8 marks)
c) Duration of works for which you have at least 90% probability to finish this building. (8 marks)

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)



	Activity
	do (weeks)
	Dm (weeks)
	Dp (weeks)

	1-2
	5
	8
	10

	1-3
	8
	10
	13

	2-5
	6
	8
	10

	3-4
	3
	4
	8

	3-5
	7
	10
	12

	3-6
	6
	9
	11

	4-8
	10
	12
	14

	5-7
	5
	8
	10

	6-9
	4
	6
	7

	7-9
	7
	9
	10

	8-9
	9
	11
	14

	8-10
	6
	7
	9

	9-11
	5
	8
	10

	10-11
	4
	7
	10



 (
Formulas and tables needed on next page.
)








AREA BELOW THE NORMAL CURVE AND THE x VALUE


	
	area
	
	area

	-3.5
	0.00023
	0.0
	0.5000

	-3.4
	0.00034
	0.1
	0.5398

	-3.3
	0.00048
	0.2
	0.5793

	-3.2
	0.00069
	0.3
	0.6179

	-3.1
	0.00097
	0.4
	0.6554

	-3.0
	0.00135
	0.5
	0.6915

	-2.9
	0.0019
	0.6
	0.7257

	-2.8
	0.0026
	0.7
	0.7580

	-2.7
	0.0035
	0.8
	0.7881

	-2.6
	0.0047
	0.9
	0.8159

	-2.5
	0.0062
	1.0
	0.8413

	-2.4
	0.0082
	1.1
	0.8643

	-2.3
	0.0107
	1.2
	0.8849

	-2.2
	0.0139
	1.3
	0.9032

	-2.1
	0.0179
	1.4
	0.9192

	-2.0
	0.0228
	1.5
	0.9332

	-1.9
	0.0287
	1.6
	0.9452

	-1.8
	0.0359
	1.7
	0.9554

	-1.7
	0.0446
	1.8
	0.9641

	-1.6
	0.0548
	1.9
	0.9713

	-1.5
	0.0668
	2.0
	0.9773

	-1.4
	0.0808
	2.1
	0.9821

	-1.3
	0.0968
	2.2
	0.9861

	-1.2
	0.1151
	2.3
	0.9893

	-1.1
	0.1357
	2.4
	0.9918

	-1.0
	0.1587
	2.5
	0.9938

	-0.9
	0.1841
	2.6
	0.9953

	-0.8
	0.2119
	2.7
	0.9965

	-0.7
	0.2420
	2.8
	0.9974

	-0.6
	0.2743
	2.9
	0.9981

	-0.5
	0.3085
	3.0
	0.99865

	-0.4
	0.3446
	3.1
	0.99903

	-0.3
	0.3821
	3.2
	0.99931

	-0.2
	0.4207
	3.3
	0.99952

	-0.1
	0.4602
	3.4
	0.99966

	-0.0
	0.5000
	3.5
	0.99977




To obtain an area percentage, you should multiply this value times 10
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