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NOTES: 1.SECTION A: The original copy of the SAICE General Conditions of Contract
2010 or 2015 may be consulted during the first 30 minutes of the exam after
which these books must be closed and place on the floor below the candidate’s
chair prior to starting on section B of this exam in a new answer sheet.

2. SECTION B: CLOSED BOOK EXAM

3. NO MOBILE PHONES ARE ALLOWED ON OR NEAR ANY CANDIDATE
WRITING THIS PAPER.

4. USE OF CALCULATORS AND ATTACHED DATA SHEET ARE ALLOWED

SECTION A: GENERAL CONDITIONS OF CONTRACT (20 marks)

Question 1 (10 marks)

Using the GCC as basis, briefly explain the appointment, the role and duties of the engineer
(or employer’s agent) on a construction site. Also explain what process should the engineer
follow should s/he exercises discretion or makes or issues any ruling, contract interpretation
or price determination which is not clearly described in the Contract data.

Question 2 (10 marks)

Using the GCC as basis, define the concept “Retention Money” and explain the purpose,
deduction and payment of this money. Is there a relationship between “Retention Money”
and “Performance Guarantee”?



SECTION B: CONSTRUCTION MANAGEMENT

Question 1 (10 marks)

It is essential for construction managers to understand and fully appreciate the relevance and
importance of engineering economics as background to the investment decision-making
process and cost control. Explain the term “break-even point” with reference to the above
statement. Discuss the importance of the break-even point and give an example to enhance
your explanation.

Question 2 (20 marks)

A medium sized housing development company has acquired land suitable for the
construction of 100 small residential dwellings. They allow a contract period of 24 months
and will be selling the houses at R800 000 each. Assume a year has 290 working days. Both
marginal and selling price remain the same over the 24 months. The marginal cost per house
is R300 000 and the fixed overhead costs associated with this development is R4 500 000 per
annum escalating by 10% per year. It is assumed that the tempo of construction remains
linear from start to finish. Answer the following questions:

1. Using the full 24 month contract period in your analysis, after how many working days
will the company start to break even?
2. After what percentage level of activity will the company break even?

Question 3 (20 marks)

In diverting river water for an irrigation project, two alternative options are proposed. Income
from this irrigation project is contractually fixed at R33 095 per month over the life of the
scheme. Details of each option are as follows:

Option A: An open ditch and tunnel system with a capital cost of R2 500 000 and an annual
maintenance cost of R40 000 per year. This scheme has no salvage value at the end of the life
cycle.

Option B: Pipework and open flume with a capital cost of R1 750 000 and a maintenance cost
of R 80 000 per year and a major replacement cost of R120 000 every 10 years. This option
has a salvage value of R200 000 at the end of its life cycle when the pipes may be sold as
scrap.

Assume an operational life span of 30 years is possible for both options. Calculate the Internal
Rate of Return for both options and make a recommendation as to which option should be
selected.



Question 4 (20 marks)

On a concreting job, your team of operators need to place formwork to eight (8) above-
ground square bases having dimensions of 6m by 6m by 2 meters high. The labour rate for
placing of the formwork in the BoQ is R580/m2 and the actual labour cost per day for your
formwork erection team is R7900. Under ideal conditions, your team could erect optimally
15m? of formwork per day. You own adequate form-working material to erect al| eight basis
simultaneously. If the main construction program allows 30 working days for the erecting of
the formwork for all these basis, at what rate should your team be erecting this formwork to
meet this schedule. Would you be making a profit at this rate? If not, what are the maximum
number of days you should use for this formwork erection? Calculate the maximum profit you
could make on the labour cost if your team performs at optimal performance levels.

Question 5 (10 marks)

The concept of “Life-Cycle Costing” is of importance when planning and managing your
construction fleet. List and briefly describe the main cost components making up this life-
cycle costing and explain the intention of employing life-cycle costing.

Question 6 (10 marks)

Implementing a recognised systematic approach to quality in construction is necessary to
attainment of a sustainable competitive advantage. Briefly discuss the 1SO 9001 quality
management system with regards to this statement. Highlight the scope, implementation,
significance and benefits of this QMS.

Question 7 (10 marks)

During site establishment, the adequacy of the contractors preliminary and general cost
allowances in the BoQ are crucial. List and briefly describe the items normally covered by
these P&G’s.

Question 8 (30 marks)

The client for which you are doing a project with activities (DURATION IN WEEKS) as per the
table below, indicates a latest finish for the final activity at 28 weeks after commencement
of the project.
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8.1. Draw the network diagram using the activity-in-the-box format and indicate the ES, LS,
EF, LF and slack for each activity. (10)

8.2. Clearly indicate the most critical path on your sketch. (5)

8.3. If activity G is delayed by three weeks, what effect will it have on the critical path? How
will you go about to rectify this variation? (5)

8.4. What is the probability of finishing this project within the time specified by the client?

(10)
Activity To Tm Tp Predecessor
A 2 4 6 -
B 2 Z 2 A
C 2 3 10 A
D 1 5 9 B
E 3 3 3 C
E 2 4 6 D
G 9 6 7 E
H 2 3 10 CF
| 4 7 10 H
J 1 = 9 C
K 2 2 2 F
L 2 3 10 l,J
M 1 b 9 K
N 1 1 1 G,LM
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14 End-oi-Period Compound Interest Factors 142,

Single Pavment Uniform Pavment Series Arithmetic Gradient
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SECTION A: GENERAL CONDITIONS OF CONTRACT (20 marks)

Question 1 (10 marks)

Explain the concept “Extension of Time”? In your explanation you need to refer to the due completion
date, penalties, causes and reasons for delays, additional payments. End your discussion by explaining
how a contractor should claim for an extension of time.,

Question 2 (10 marks)

What is the “defects liability period”? In your discussion, highlight the purpose of this period, when
this period starts and when does it end?



SECTION B: CONSTRUCTION MANAGEMENT

Question 1 (10 marks)

It is essential for construction managers to understand and fully appreciate the relevance and
importance of engineering economics as background to investment decision-making processes and
cost control. Explain the term “Marginal Cost” with reference to the above statement. Give an
example to enhance your explanation.

Question 2 (20 marks)

A company purchases a small compactor for R15 000. For 5 years the machine is rented out
to clients to generate an income. The gross annual receipts from clients and the expenditure
on operational costs are as per the table below. After the 5 years, the machine is
reconditioned at a cost of R500 and sold for R2000. Calculate the IRR for this investment.

Year Receipts (R) Expenditures (R)
0 0 -15000

1 6000 -2000

2 7500 -3500

3 6500 -2500

4 8000 -3500

5 5000 -2500

6 2000 -500

Question 3 (20 marks)

Your company has just purchased a concrete batching plant for R2 500 000 which needs major
upgrades at the end of each of 6 years, 8 years and 12 years at respective costs of R100 000,
R180 000 and R225 000. You plan to invest 50% of the amount required for these upgrades
now and the other 50% of this amount at the end of the second vear of operation. These two
investments will allow you to have these funds available for the upgrades when they are due.
Calculate these two investment amounts if the interest rate is assumed as 5%?

Question 4 (20 marks)

You are programming for a task of excavating a 700mm wide, 2m deep pipe trench over a
distance of 10km of soil with an excavator capable of performing at 25m?3 per hour at ideal
conditions. Your geotechnical report indicates that the material to be excavated is of a higher
density that what is considered ideal conditions for the excavator and the machine’s
performance manual recommends a production reduction factor of 90%. In addition, the
operator is not as experienced as required and a further reduction of 70% is recommended.
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Material is stockpiled directly next to the trench and no tipper trucks are involved in this
excavation.

Your site operates on an eight hour shift for 5 days a week with a 30min lunch break and two
15 tea-breaks per shift. The excavator is serviced once a week during normal operating hours
resulting in a loss of two working hours per week.

How many weeks should you allow for this excavation?

Question 5 (10 marks)

Health and safety on site is a primary responsibility of any construction manager. To ensure
compliance to OSHAct and other legislation, a project Health and Safety plan is required which
forms the basis for safe working practices on site. List the key elements that should be
included in such a construction phase health and safety plan.

Question 6 (10 marks)

Some of the more innovative construction companies are implementing Business Process-
Engineering to their organisations. Explain this BPR concept in terms of its use, advantages
and interrelationships with TQM and JIT.

Question 7 (10 marks)

Construction site management is a highly specialized field of management in a highly
competitive market with a great deal of uncertainly and variability. For site managers to
survive in this industry and to be effective and efficient, they must have certain characteristics
and skills. Briefly discuss these characteristic, skills as well as leadership styles successful site
managers should have.

Question 8 (30 marks)

Your construction project is scheduled to be completed in exactly 50 weeks from now. Your
client is very strict about this deadline. The project includes the following main tasks to be
done and you estimate the optimistic, pessimisticand most likely durations and dependencies
for each activity as per the table below. The project can start at time 0.

8.1. Calculate the expected time and slack for each activity. (10)

8.2. Calculate the earliest finishing time for this project and list the most critical activities. (5)
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8.3. If activity Cis delayed by one week, what effect will it have on the critical path? How will
you go about to rectify this variation? (5)

8.4. Determine the latest date by which this project must be completed if a 67% probability
of completion is required. (10)

Activity Optimistic Most  Likely | Pessimistic Predecessor
Time (weeks) | Time (weeks) | Time (weeks)
9
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10
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11% End-of-Period Compound Interest Factors 1%

Single Pavment Uniform Payment Series Arithmetic Gradient
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13% End-of-Period Compound Interest Factars 13%

Single Payment Uniform Payment Series Arithmetic Gradient
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Table of Areas of the Normal Curve between the Maximum Ordinate and Values of Z
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