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2 CIVIL TECHNOLOGY (SEPTEMBER 2013)

REQUIREMENTS:

1. Drawing instruments

2. A non-programmable calculator

INSTRUCTIONS AND INFORMATION

1. This question paper consists of SIX questions.

2. ALL questions are COMPULSORY.

3. Answer each question as a whole. DO NOT separate sub-questions.

4.  Start each question on a NEW page.

5. Sketches may be used to illustrate your answers.

6. ALL calculations and written answers must be done in the answer book.

7. Drawings and sketches must be fully dimensioned and neatly finished off
with titles and labels to conform to SANS (SABS) Recommended Practice

for Building Drawings.

8.  For the purpose of this examination, the size of a brick should be taken as
220 mm x 110 mm x 75 mm.

9.  Use your discretion where dimensions and/or details have been omitted.
10. Non-programmable pocket calculators may be used.

11. Answer QUESTION 5.1 and QUESTION 6 on the answer sheets provided,
using drawing instruments where necessary.
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QUESTION 1: CONSTRUCTION PROCESSES

11

1.2

1.3

1.4

15

1.6

1.7

1.8

1.9

As a carpenter it is your task to install a door into a door frame. One of
the tools you will use is a portable power dril. Name FOUR safety
precautions you will observe while using the power drill.

A wall plate must be lengthened. What type of joint would you use to join
the wall plate?

Scaffolding is commonly used on a building site.
1.3.1 Define the term scaffolding.
1.3.2 Name TWO types of scaffolding.

1.3.3 What part of scaffolding will prevent it from sinking into the
ground?

1.3.4 Name FIVE safety precautions to be observed when erecting
scaffolding.

Name TWO joining methods that can be used to join corrugated iron roof
sheets to purlins.

Explain why it is important that roof trusses should be braced.
Explain how you will stop excessive bleeding of a limb.

Name THREE groups of preservatives for wood.

Name THREE elements that must be present for a fire to exist.

What type of fire extinguisher should be used to extinguish an electrical
fire?

(4)

(1)

(2)

(2)

(1)

(5)

(2)
(4)
(2)
3)
3)

(1)
[30]
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CIVIL TECHNOLOGY (SEPTEMBER 2013)

QUESTION 2: ADVANCED CONSTRUCTION PROCESSES

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

Define the term, piled foundation. (piling) (2)
Where should piled foundations be used? (2)
Name FOUR advantages of rib and block floors over solid concrete floors. 4)

Name THREE materials that you would require when installing a rib and
block concrete floor. (3)

Name THREE joining methods that can be used to join gusset plates to
members of a steel structure. 3)

At modern houses with high concrete columns, the steel reinforcement is
very important. Draw to scale 1 : 10 a neat sketch of a horizontal section
through a round column to show the reinforcement and label all the parts.

Use the following specifications:

Reinforcement with six main bars of 20 mm diameter

Show helical binding

Show the minimum concrete covering

The concrete column has a diameter of 500 mm (20)

Name TWO different types of measurements that can be taken with a

dumpy level. (2)
Name TWO tests that can be done on concrete to determine its strength. (2)
Explain the difference between mass concrete and reinforced concrete. 4)

Draw to good proportion a line diagram of a fan type roof truss with a pitch
of 30°. (6)

Building regulations require that basement floors should be waterproof.

Name THREE methods that can be used to ensure that basement floors

will be watertight. 3)
[40]
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QUESTION 3: CIVIL SERVICES

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Complete the following sentences. Write down only the missing word.
3.1.1 The ... is used to regulate the temperature in an electric geyser.

3.1.2 Where drain pipes connect with the municipal sewer, a ... should
be inserted in front of the connection.

3.1.3 At the outlet of a basin, a ... should be installed to remove fats
and oils from the sewage water.

3.1.4 The ... is used to control the water flow into holding tanks.

3.1.5 With domestic wiring, the live conductor is indicated with a ...
colour code.

Explain the purpose and advantage of a distribution board at an electrical
circuit in a house.

PVC-pipes are commonly used in households. Name FIVE advantages of
PVC-pipes.

Cold water is essential in a household for all sanitary fittings. Explain how
water gets from the municipal reservoirs to inside the plot of each
consumer. Name all the appliances which are used in the process.
Explain shortly how a nuclear power station works.

State TWO advantages of wind energy.

Name FOUR factors that should be taken into account when solar panels
are installed for a water heating system.

Explain the purpose and advantage of installing an inspection eye in a
drainage system.

Abbreviations are used on building plans to show the position of
appliances. Write down the abbreviation of the following:

3.9.1 Bath
3.9.2 Manhole
3.9.3 Gulley

3.9.4 Ventilation pipe

(1)

(1)

(1)
(1)

(1)

(1)

(5)

(5)

(2)
(2)

(4)

(2)

(1)
(1)
(1)

(1)
[30]
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QUESTION 4: MATERIALS AND QUANTITIES

4.1  Plastic is commonly used to make domestic appliances and can be
divided into two main groups. Name the TWO groups and give ONE
characteristic of each one. (4)

4.2  What type of glass would you install at a toilet window? (2)

4.3  Study the column with materials and match it with the correct answer in
COLUMN B. COLUMN A represents different materials and COLUMN B
represents different uses. Write down only the letter next to the question
number for example 4.3.1 B.

COLUMN A COLUMN B
43.1 Lead A Galvanising
4.3.2 Copper B Manhole lid
4.3.3 Castiron C Steel reinforcing
434 Zinc D Soldering
4.3.5 High tensile steel E Electrical wiring

(6x1) (5

4.4  You are a carpenter and have to make EIGHT root trusses for a home.
Use the measurements for each member marked A—E as shown below
and calculate the amount of material required.

King post roof truss Hanger King post Rafter
Tie beam Strut
PART LENGTH
A — Rafter 6 500 mm
B — Tie beam 4 400 mm
C — King post 2 100 mm
D — Strut 1 800 mm
E — Hanger 1 800 mm

Draw your own table and calculate the total amount of material needed for
each part and the total for EIGHT trusses. 12)

4.5 Wooden roof trusses must be treated. Give THREE reasons why it must
be treated with a preservative. (3)
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4.6

4.7

When mixing concrete it is important to add the correct amount of water.
Explain the role of water in the concrete mixture. (2)

Name THREE places where aluminium can be used in building
construction. 3)

[30]
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QUESTION 5: APPLIED MECHANICS

5.1 FIGURE 5.1 below shows the design of a roof truss to be erected on a
building.

5.1.1 Determine graphically the magnitude of the forces in each
member of the truss.

Answer on ANSWER SHEET 5.1 Useascaleof 1mm=1N (9)
5.1.2 Write down the magnitude of the forces in the table on ANSWER
SHEET 5.1. (5)
80 N
4
A B
D E
45°
30°f
T Py
40N 40 N

FIGURE 5.2

5.2 FIGURE 5.2 shows a beam with ONE pointed load and ONE uniform
distributed load. Calculate the magnitude of the reaction forces at A and

B.
100 N 100 N/m
v / [/
A A
2m 2m 4m
A B

FIGURE 5.2 (8)
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5.3 FIGURE 5.3 shows a beam with pointed loads. Calculate the shear force
values from a to e.

30N 80N 20 N
la b cl dl e

2m 2m ‘L 2m ‘|‘

I~ g b

2m

\ 4
A

\ 4

100 N 30 N

(8)
[30]



10 CIVIL TECHNOLOGY (SEPTEMBER 2013)

QUESTION 6: GRAPHICS AND COMMMUNICATION

ANSWER THIS QUESTION ON THE ATTACHED ANSWER SHEET 6.1

6.1 As draughtsman you are tasked to draw a low cost house.

NOTES:

e  The size of the house must be 8 m x 9 m.

e  The house must have THREE rooms. (Bedroom, bathroom, open plan
kitchen and lounge.)

e  Access from one room to the other is through inter-leading doors built into
a half-brick wall.

e The front door is on the southern side of the house and the back door is
on the northern side of the house which is built into a cavity wall.
The roof is gable roof construction.

e  The roof has a 30° pitch with a 500 mm overhang.

e The bedroom has a door on the western side.

9m |
< ;|
/ A
Bedroom el
Side view NORTH
8m
Bathroom Lounge
\ 4
\

SPECIFICATIONS:

e Bathroom must have a shower, basin and water closet.

¢ Inside measurements for bedroom is 4 600 mm x 4 000 mm.

e Show ONE bathroom window of 900 mm x 900 mm on the western side and
ONE window on the southern side.

Show ONE bedroom window of 2 400 mm x 1 200 mm on the northern side.

[ ]

e Show TWO lounge windows on the eastern side of 2 400 mm x 1 200 mm.

e All doors are 800 mm x 2 000 mm.

e Show ONE built-in cabinet in bedroom and sink and stove in the kitchen.

e Floor to ceiling height must be 2 600 mm
6.1 Use a scale of 1 : 50 to design and draw the floor plan of the house. (26)
6.2 Draw to scale 1 : 50 the west view of the house. (14)

[40]

TOTAL: 200
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11

ANSWER SHEET 5.1

NAME OF CANDIDATE:

PART

FORCE

AE

BE

CE

CD

DE

9)

®)
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ANSWER SHEET 6.1 NAME OF CANDIDATE:

FLOOR PLAN

(26)
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13

ANSWER SHEET 6.2

WEST VIEW

NAME OF CANDIDATE:

(14)
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