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2 CIVIL TECHNOLOGY (SEPTEMBER 2014)

REQUIREMENTS:

1. Answer book
2. Drawing instruments
3. A non-programmable calculator

INSTRUCTIONS AND INFORMATION

=

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. Use the mark allocation as a guide for the length of your answer.

8. 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.

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

10.  Use your discretion where dimensions and/or details have been omitted.

11. Answer QUESTIONS 5.1, 5.2, 5.3 and 6.1 on the ANSWER SHEETS
provided.
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(SEPTEMBER 2014) CIVIL TECHNOLOGY 3

QUESTION 1: CONSTRUCTION PROCESSES

1.1  Akitchen cupboard must be made so that it is comfortable to use.
Answer the following questions with regard to the kitchen cupboard in

FIGURE 1.1.
| 11A |
11B
11C
11D — =
FIGURE 1.1

1.1.1 What is the comfortable depth measurement at 1.1 A? (1)

1.1.2 What is the comfortable depth measurement at 1.1 B? (1)

1.1.3 What is the comfortable height measurement at 1.1 C? (1)

1.1.4 Whatis part 1.1 D called? (1)

1.1.5 Why s part 1.1 D shorter than the cupboard depth? (1)
1.2 Name FOUR safety measures with regard to safe storage of materials.

(4x1) 4)

1.3  You are responsible for safety in a workshop.

Briefly explain why cutting tools must be sharp. (2)

1.4 Identify the type of tool which will be used for the following type of work:
1.4.1 To test whether walls were built vertically (1)

1.4.2 To sand large surfaces of wood (1)
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4 CIVIL TECHNOLOGY (SEPTEMBER 2014)

1.5 Indicate whether the following statements with regard to scaffolds are
TRUE or FALSE. Write only the word ‘true’ or ‘false’ next to the question
number in the ANSWER BOOK.
1.5.1 Scaffolds may not be moved while workers are still on the scaffold. (1)

1.5.2 The scaffold may only be moved if the workers are fastened with
harnesses. (1)

1.5.3 Scaffolds must be constructed on a level surface. (1)

1.5.4 When scaffolds are constructed on a slope, the scaffold pipes must

be lengthened so that the platform is horizontal. (1)
1.5.5 High scaffolds must be anchored to the ground with anchor wires. (1)
1.5.6 Scaffolds may not be constructed higher than six storeys. (1)
1.5.7 A guard rail must be added onto the scaffold. (1)
1.5.8 Scaffolds must be constructed upright. (1)

1.6 1.6.1 Make a neat line sketch in good ratio to illustrate the elevation of
the following brickwork:

- Three brick courses
- Toothing on the lefthand-side
- Raking back on the righthand side (6)

1.6.2 Indicate the following labels:
- Bed joint
- Perpends

- Arris (3)
[30]
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QUESTION 2: ADVANCED CONSTRUCTION PROCESSES

2.1 Indicate whether the following statements with regard to the concrete cube
test are TRUE or FALSE. Write only the word ‘true’ or ‘false’ next to the
guestion number in the ANSWER BOOK.

2.1.1 The cube moulds must be made of steel. (1)
2.1.2 Concrete must be cast in layers of 100 mm thick. Q)
2.1.3 38 compacting tamps must be applied per layer. (1)
2.1.4 The filling of the cube must take place within 20 minutes. (1)
2.1.5 Cubes must be covered with damp bags within the first 24 hours. (1)
2.1.6 The cubes must be vibrated. (1)
2.1.7 The concrete cubes must be removed from the mould after
24 hours. (1)
2.1.8 Concrete cubes must then be left in the sun to dry out well. (1)
2.2 Answer the following questions with regard to the foundations in
FIGURES 2.2 Ato 2.2 D.
e —_.-ée-_m-w’% C]L_ —\__f_
o ;] // N\ J/ \
/(S \ /F . (\ /’C\
l,: \ \ \
S /\ D
FIGURE2.2A FIGURE 2.2 B
—**““Lm?""" ~ [
¢ §-0 0 0 o] o_’
“ S #%
= P -
S ¥o oY
LW S FIGURE 2.2 D
FIGURE 2.2 C
2.2.1 Identify the type of foundations in FIGURES 2.2 Ato 2.2 D. 4)
2.2.2  Under which circumstances will the foundation in FIGURE 2.2 A be
used? (1)
2.2.3  Which type of foundation will be used when solid ground is deep
under the ground surface? (1)

Copyright reserved
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6 CIVIL TECHNOLOGY (SEPTEMBER 2014)

2.3 Name the FOUR ingredients of a concrete mix. 4x1) @
2.4  Name THREE methods of curing concrete. Bx1) Q)
2.5  The mixing of concrete by hand is done in steps in a specific sequence.

Rearrange the descriptions of the steps below in the correct sequence in
your ANSWER BOOK.

2.5.1 Mix thoroughly (1)
2.5.2 Add water while mixing continuously (1)
2.5.3 Add the stone (1)
2.5.4 Spread the cement over the sand (1)
255 Mix until a thick paste (2)
2.5.6 Mix properly (2)
2.5.7 Spread the sand approximately 100 mm thick (1)
2.5.8 Make a pile with a depression on top (1)

2.6 Answer the following questions with regard to reinforcement steel bar
in FIGURE 2.6 with the bar code 6 Y 1604 150.

R X WY
6 Y 1604 150 > ;\/6\/‘\\‘\\\\\\\&\&‘3‘”-
FIGURE 2.6
2.6.1 Briefly describe the purpose of the ribs on the steel bar in
FIGURE 2.6. 2)
2.6.2 What is diameter measurement of the bar? (2)
2.6.3 What is the number of the bar? (2)

Copyright reserved Please turn over
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2.7 ldentify the parts labelled 2.7.1 to 2.7.4 of the formwork in FIGURE 2.7.

242

N 2.7.3
2.7.4

FIGURE 2.7

2.8 Name THREE requirements to which formwork must comply. (3x1)

QUESTION 3: CIVIL SERVICES

3.1 FIGURE 3.1 shows a solar heating system as interconnection with an
electric geyser. ldentify all the numbers which indicate the correct flow
direction of the water in the different pipes of the system.

Write only the correct numbers in the ANSWER BOOK.

(4)

3)
[40]

()

FIGURE 3.1

3.2 Name FOUR factors which determine the maximum water temperature in a
solar heating system. (4x1)

(4)

Please turn over
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3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Copyright reserved

Under which circumstances will an indirect hot water system be used?
Where in a water supply system will the following taps and valves be used?
3.4.1 Stop cock

3.4.2 Ballvalve

Briefly describe what a french drain is.

Answer the following questions with regard to the structure in FIGURE 3.6:

R

FIGURE 3.6
3.6.1 What is the structure called?

3.6.2 Name TWO places in a drainage system where the structure
will occur. (2x1)

Name TWO purposes of an inspection eye. (2x1)
Describe the purpose of a trap.

Indicate whether the following statements are TRUE or FALSE.

Write only the word ‘true’ or ‘false’ next to the question number in the
ANSWER BOOK.

3.9.1 The minimum depth of a drain pipe is 200 mm.

3.9.2 Drains should be laid at a constant gradient.

3.9.3 Drains should be laid in a straight line.

3.9.4 At all direction changes vent pipes should be inserted.

3.9.5 Drains under buildings should be encased in at least 150 mm of
concrete.

Briefly describe TWO advantages of wind power generating over coal power
generating. (2x1)

(1)

(1)
(1)
(4)

(1)

(2)
(2)
(2)

(1)
(1)
(1)
(1)
(1)

(1)

(2)
[30]
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QUESTION 4: MATERIALS AND QUANTITIES

4.1

4.2

4.3

4.4
4.5
4.6

4.7

Copyright reserved

Name TWO advantages of each of the following types of particle boards:

41.1 Veneered particle board (2x1)
4.1.2 Melamine-covered particle board (2x1)
4.1.3 Waterproof particle board (2x1)

Briefly discuss the correlation between the density and the strength of particle
boards.

Briefly describe how the humid conditions will influence the sizes of particle
boards.

Name SIX advantages of concrete. (6x1)
Name FOUR factors which can influence the workability of concrete. (4x1)

To calculate the quantities and perimeter of a structure, it is necessary to
determine the centre line first. Determine the centre line of the 220 mm cavity
brick wall structure in FIGURE 4.6.

6 000

9 000

A
\4

FIGURE 4.6

Table 4.7 shows a part of a quantity list indicating the information in COLUMN A
to D. Explain the purpose of EACH column.

A B C D
— T.A./Subtr. 1xD1=2,4x0,9
2/ 2,4
0,9

2 | _4.32| | thus: 4,32 m?vir 2 x D1

TABLE 4.7

Please turn over

(2)
(2)
(2)

(2)

3)
(6)
(4)

(5)

(4)
[30]
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QUESTION 5: APPLIED MECHANICS

5.1 Calculate the centroid of the body in FIGURE 5.1 from point P.
(The table on ANSWER SHEET A can be used for the calculations.)

Y-as
| -
|
!
!
I ©
AT
i/ i1
(21 <
L
P X-as
LL)‘
(12)
FIGUUR 5.1
5.2 FIGURE 5.2 on ANSWER SHEET A shows a beam with pointed loads.
Calculate on ANSWER SHEET A the following:
SCALE/SKAAL: 1 N=2mm
10N 40 N 20 N 30N
Y \l’ Y Y
A
2m 4m 2m
60 N 40N
a b c d
5.2.1 The shear force values (4)
5.2.2 Complete the shear force diagram according to the shear force values. (4)
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5.3 FIGURE 5.3 on ANSWER SHEET B shows a space diagram of a roof truss.

60 N

40 N F
A

10 N

D

E

70N

10 N

Determine graphically on ANSWER SHEET B the sizes and nature of the parts

of the truss by completing the force diagram and the table.

Copyright reserved
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QUESTION 6:

GRAPHICS AND COMMUNICATION

6.1 FIGURE 6.1 on ANSWER SHEET C shows the north elevation of a part of a
floor plan.

] T

A B
1 Y

Buitemure / Outer walls = 220 mm
Binnemuur / Inner wall =110 mm
Kamer A/ Room A =7m
Kamer B/ Room B =6m

Answer the following questions with regard to the floor plan:

6.1.1

6.1.2
6.1.3
6.1.4

6.1.5

Copyright reserved

Complete the measurement writing of the north elevation according

to the standard building drawing practice. (20)

Draw the outer door in at opening D1.
Draw a water closet in good ratio at the eastern side of room B.
Draw a hand wash basin in good ratio at the northern side of room B.

Draw a shower in good ratio at the western side of room B.

Please turn over
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6.2  Answer the following questions with regard to the structure in FIGURE 6.2.

E
F
G
H
I
J
FIGURE 6.2
6.2.1 Identify the parts A to J. (20)
6.2.2 What is the purpose of part C? (1)
6.2.3 What is the purpose of part D? (1)

6.2.4 What are the standard width and thickness measurements of part A
for a tiled roof construction? (2)

6.2.5 What are the standard width and thickness measurements of part E? (2)

6.2.6 From which type of material is part F manufactured? (2)
6.2.7 From which type of material is part | manufactured? (2)
[40]

TOTAL: 200

Copyright reserved Please turn over
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ANSWER SHEET A CIVIL TECHNOLOGY | NAME:
ANTWOORDBLAD SIVIELE TEGNOLOGIE | NAAM:
QUESTION/VRAAG 5.1 (12)
Shape / Vorm Area X mX Y mY
1
2
TOTAL/TOTAAL
X = Y =

QUESTION/VRAAG 5.2

5.2.1 FIGURE: The shear force values/Die skuifkragwaardes (4)

2 e
D =
C = ttrerererneeetieeeeaeeeaee,
d =i

5.2.2 Die skuifkragdiagram/The shear force diagram 4)

SCALE/SKAAL: 1 N=2mm

10N 40N 20 N 30N
Y Y ¥ Y
i i
2m 4m 4 2m
60 N 40 N
a b c d
FIGURE 5.2
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ANSWER SHEET CIVIL TECHNOLOGY | NAME:

ANTWOORDBLAD SIVIELE TEGNOLOGIE | NAAM:

QUESTION/VRAAG 5.3

SPACE DIAGRAM:
RUIMTEDIAGRAM:

60 N

40 N F 10 N

70N 10N

FORCE DIAGRAM
KRAGTEDIAGRAM

SCALE/SKAAL: 1 mm =1kN

PART / Size/ Nature/Aard
DEEL Groote “«—r | >«
BF
CF
EF

Copyright reserved Please turn over



16

CIVIL TECHNOLOGY
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ANSWER SHEET CIVIL TECHNOLOGY | NAME:
ANTWOORDBLAD SIVIELE TEGNOLOGIE | NAAM:
QUESTION/VRAAG 6.1

u — —

[ A B

1 ? ¢
FIGURE 6.1

Outer walls / Buitemure = 220 mm

Inner wall / Binnemuur = 110 mm

Room A / Kamer A =7m

Room B / Kamer B =6m (22)

Copyright reserved
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FORMULA SHEET

IMPORTANT ABBREVIATIONS
SYMBOL | DESCRIPTION SYMBOL | DESCRIPTION SYMBOL DESCRIPTION
G Centre of gravity h Height d Diameter
C Centroid b Breadth/Width r Radius
L Length S Side A Area
. 22
T Pi=—=3, 142 1) Diameter \Y Volume
FORMULAE
AREA OF FORMULA FORMULA FORMULA FOR THE POSITION OF
(in words) (in symbols) CENTROIDS
X-axis Y-axis
Square Length x Breadth Ixb b b
2 2
Rectangle Length x Breadth Ixb l E
2 2
Right-angled Y x base x Y¥%b x h b h
triangle height 3 3
Equilateral % x base x b h
triangle/Pyramid | height Y¥%b x h 2 3
Circle T .
_x radius x 77?2
radius
Circle . Centroid is in the centre
7T x diameter x 7142
diameter divided 4
by 4
Semi-circle .
7T x radius r x T2 o _
radius divided by > Centroid is 0,424r on the centre line

2

Copyright reserved

Position of centroid =

(A1x d)+ (A2 x d)

Total area
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