ORDRE DES INGENIEURS DU QUEBEC
November 2019 SESSION

All documentation is permitted
Calculators: allowed models only
Exam duration: 3 hours

14-CI-A7 Construction Project Management

Question 1 (5 points)

Define the following terms:
a. Bid Bond (Cautionnement de soumission). (3 points)
b. Commitment letter (Lettre d’engagement). (1 point)
c. Company resolution (Résolution de compagnie). (1 point)

Question 2 (8 points)

The amount of the overhead of a project was estimated at $ 160,000. This amount is distributed
as follows:
- An amount of $ 40,000 depending on the duration of the project estimated at eight (8)
months.
- An amount of $ 80,000 depending on the value of the project estimated at $ 1,400,000
including the overhead.
- Afixed amount of S 40,000 for mobilisation and demobilisation.

After introducing the latest corrections, the submission totaled $ 1,380,000 not including the
overhead and the duration was estimated to be nine (9) months. What is the new amount of
the project overhead?
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Question 3 (20 points)

Using the data in Table 1, draw the Precedence Diagram Method (PDM) also called AON
(Activity-On-Node) diagram and indicate the critical path.
Indicate the Early Start (ES), the Early Finish (EF), the Late Start (LS), the Late Finish (LF), the

total Float (TF), and the Free Float (FF).

Table 1
Relations
Activity Duration
Start End
A 12
B 12 After the End of A
C 15 After the End of A 5 days after the End of G
D 12
E 10 4 days after the Start of D
F 4 After the End of B
G 12 After the End of F
H 15 After the End of C
J 8 4 days after the Start of E
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Question 4 (15 points)

Figure 1 shows the schedule of a project using the PDM method, also called AON diagram
(Activity-On-Node).
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Figure 1 — Project Schedule

Table 2 shows the optimistic, pessimistic and most likely durations for each activity of this
project.

a. Calculate and indicate, on table 2, the expected duration TE and the variance o ? and

the standard deviation o for each activity. (5 points)

Calculate the project total duration. (2 points)
Calculate the project variance. (2 points)
Calculate the probability to complete the project within 68 days. (3 points)

© oo o

Calculate the probability to complete the project within 55 days. (3 points)

14-CI-A7 Construction Project Management - November 2019 Page 3/9



Table 2

Activity

M

N

Optimistic
Duration

16

24

15

10

10

Most Likely
Duration

20

28

10

18

4

10

11

10

10

Pessimistic
Duration

24

44

14

33

11

10

12

10

12

Te
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Question 5 (20 points)

Your company has planned to implement the following project according to the schedule shown
in figure 1, in 23 days.

Durée normale

1 2 3/ 4 5 6 7/ 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23| 24 25
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____I

Figure 1. Project schedule

The project includes fixed overhead of $ 3000 which will be spent on the first day of the project
and variable overhead of $ 500 / day.

The project data are in Table 3 below:

Normal

Duration Cost

10

3200

2000

1800

3500

4000

1500

3000

2000

2000

1000

Compressed
Duration Cost
5 3600
8 2800
4 2400
6 3500
4 4200
3 3000
7 3600
4 2600
3 2600
5 1000

Table 3

Activity Predecessors
A
B A D
C B
D
E D
F E
G
H G
J E, H K
K G

Total

24000
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You have been asked to:

1. Compress the project duration to the maximum by demonstrating all the compression
steps and calculate the minimum duration of the project after compression (7 points);

2. Draw the direct costs-duration curve for this project (2 points);

3. Calculate the indirect costs at each compression and draw the indirect costs-duration
curve for this project (5 points);

4. Draw the total cost-duration curve (2 points);

5. Calculate the optimum duration for this project and the relative cost for this duration (4
points).
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Question 6 (12 points)

Your employer wants to determine the number of trucks, he must deploy on site to ensure
continuous work of the excavator, required for an activity of mass excavation for a building
foundation. He gives you the following information:

1. The land is rectangular with dimensions of 150 m (length) x 120 m (width).

2. The total excavation depthis 1.4 m.

The surveys indicate that there are two types of soil whose thicknesses and densities in
their natural state are shown in the figure 3 below.

The percentage of swelling is 25% for the Sandy Clay and 30% for the clay.

The production of the excavator is 90 m3? / h for the sandy clay and 85 m3 / h for the clay.
The excavator works 8 h / day.

The soil was loaded on trucks of 10 tons. Each truck has one (1) cycle per hour (Load,
travel to the dump site, unload, return to the loading unit).
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Figure 3 - Geotechnical Studies - Vertical cross section
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Question 7 (20 points)

For the road St-Peter illustrated in Figure 4, you should perform the following tasks:
1 - Draw the longitudinal section (2 pts)
2 -Draw the cross sections at each chaining (5 pts)
3 -Calculate the areas of the cross sections (5 pts)
4 - Using the cross sections method (Sections en Travers), calculate the volumes of excavation
and backfilling required for the layout of the road (8 pts)
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Figure 4. Plan view and typical cross-section of the road St-Peter

14-CI-A7 Construction Project Management - November 2019 Page9/9



