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2 CIVIL TECHNOLOGY (SEPTEMBER 2010)

REQUIREMENTS:
1. Drawing instruments
2. A non-programmable calculator

INSTRUCTIONS AND INFORMATION

1. This question paper consists of FIVE 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 4.1, QUESTION 4.2, QUESTION 4.4 and
QUESTION 5.2 on answer sheets A to C.
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QUESTION 1

1.1

1.2

1.3

1.4

You are a carpenter and a client expect from you to make roof trusses for
his house.

1.1.1 Draw on scale 1:50 a line diagram of a South African roof truss
with a span width of 7 meter.
The truss has a pitch of 30° and overhang of 500 mm.
Name all the parts in the drawing. (12)

1.1.2 Name TWO methods which are used to fix roof truss parts to each
other. (2)

1.1.3 Set up a quantity list for the manufacturing of the roof truss which
you have drawn. All parts are manufactured of 114 mm x 38 mm
pine wood. (10)

Which factor determines the spacing between roof trusses? (1)

Explain the difference between a stub mortise and tenon joint and the
through mortise and tenon joint. (2)

Answer the following questions with regard to the board products in
FIGURES 1.4.Ato 14.C:

1.4.1 Identify the boards in FIGURES 1.4.A to 1.4.C; (3)
1.4.2 Name FIVE advantages of board 1.4.A. (5)

1.4.3 Name TWO of these boards which can be used as shuttering
material. (2)

1.4.4 What is the thin layer wood on the outside of board 1.4.B called? (1)
1.4.5 Name TWO cutting methods to manufacture the thin layer wood on

the outside of board 1.4.B. (2)
[40]
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QUESTION 2

2.1

2.2

2.3

24

2.5

2.6

Name TWO responsibilities of the employer in the implementation of
safety measures. (2)

Describe the purpose of the ordinance on construction work. (4)

Name FOUR safety measures with regard to the safe storage of
materials. (4)

You are responsible for the safety in a workshop.
Briefly explain why cutting tools must be sharp. (2)

Identify FOUR of the following safety measures which are applicable to
scaffolds.

2.5.1 It should not be moved while workers are still on the scaffold;

2.5.2 The scaffold may only be moved when the workers are secured
with harnesses;

2.5.3 Scaffolds must be constructed on a level surface;

2.5.4 The tubes must be lengthened when scaffolds are constructed on
a slant, to ensure a horizontal platform:

2.5.5 High scaffolds must be anchored to the ground with stay-wires;
2.5.6 Scaffolds must not be constructed higher than six storeys;
2.5.7 A guard rail must be added to the scaffold;

2.5.8 Scaffolds must be constructed upright. (4)

Identify the parts of the shoring in FIGURE 2.6. (3)
2.6.A

2.6.C

FIGURE 2.6
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2.7

2.8

29

2.10

2.1

Name ONE use of each of the following hand tools:
2.7.1 Sliding bevel,

2.7.2 Marking gauge;

2.7.3 Trying plane;

274 Rip saw;

2.7.5 Mallet.

Describe THREE safety measures which must be applied when
crosscutting is done with a circular saw.

What is the main use of a radial saw?
FIGURE 2.10 shows a plank which is planed on a jointer.

Does the figure show the correct planning direction? Motivate your
answer.

G—
T —
— =S
— e i, T
(@)
FIGURE 2.10

Answer the following questions with regard to the wood seasoning
method in FIGURE 2.11.

2111  What is the seasoning method called?
2.11.2 Describe TWO advantages of this seasoning method.

2.11.3 Name TWO reasons why wood must be seasoned.

FIGURE 2.11

(2)

[40]
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QUESTION 3

3.1

3.2

3.3

3.4

3.5

3.6
3.7
3.8

3.9

3.10

Explain fully the meaning of the symbol on the wood in FIGURE 3.1.

ORI S

FIGURE 3.1

What are the standard length, width and thickness measurements of a clay
brick?

Identify the wall ends 3.3.1 and 3.3.2 in FIGURE 3.3.

3.3.1 N I N B

FIGURE 3.3

Name THREE factors which determine the maximum water temperature in
a solar heating system.

Complete the following description of a solar heating system with a storage

tank:

Water circulates through ...3.5.1... -pipes and then flows to a storage tank.
The tray is made of a ...3.5.2... material, like ...3.5.3... .The base is coated
with an ...3.5.4... material, such as ...3.5.5..., on which the ...3.5.6... are
mounted. The inside is painted with a matt ...3.5.7... paint. The lid consists

of transparent ...3.5.8... glass, mounted in a frame. The glass
rays of the sun and prevents ...3.5.10... from covering the pipes.

Name FOUR properties of PVC pipes for water supply.
Briefly describe what a french drain is.

Briefly describe the advantage of wind power generating above coal power
generating.

Why must electrical wiring be covered with a insulating material?

Name the FOUR ingredients of a concrete mixture.

...3.5.9... the

3)

(10)

(4)
(4)

(2)
(2)
(4)
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3.11  What is the purpose of the compacting of concrete?

3.12 Name ONE method used to compact concrete.

QUESTION 4

4.1 FIGURE 4.1 shows a symmetrical body on axis XY.

Determine the centre of gravity of the body on the centre line from X.

(The table on Sheet A can be used for the calculations)

i
|
|
|
!
i ©
|
|
|
|
i <
!
|
|
|
|
I <
|
o
|
X
2 4‘2‘
==l
FIGURE 4.1

4.2 FIGURE 4.2 on Sheet A shows a space diagram of a roof truss.

Determine graphically on Sheet A the sizes and nature of the parts of the

truss by completing the force diagram and the table.

4.3 FIGURE 4.3 shows a beam with distributed and pointed loads.
Determine the reaction forces of supports A and B.

50N

FIGURE 4.3

(11)

(9)
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44 FIGURE 4.4 on Sheet B shows a diagrammatic representation of
a beam with pointed loads. Determine on Sheet B the following:

4.4.1 The shear forces of points A to D, and (4)
4.4.2 Draw the shear force diagram to the given scale. (4)
4.5 A bar with a length of 2 meter and a radius of 3 mm, lengthens with
0,04 mm when it is subjected to a tensile force 500 N.
Determine: (Show all formulas and calculations) (5)
451 The stress,
4.5.2 strain and (3)

453 the elasticity. [ég;
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QUESTION 5
5.1  Answer the following questions with regard to the structure in FIGURE 5.1:

5.2

5.1.1 Identify parts 5.1.A to 5.1.K. 5.1.A .
. 5.1.8 = 5.1.E
5.1.2 What is the purpose of part 5.1.C? = - 51.F
5.1.3 What is the purpose of part 5.1.D7? / 51.G
5.1.4 What are the standard widthand 51 ¢ 5.1.H
thickness measurements of part . 5.1.1
5.1.A?
5.1.5 What are the standard width and n
thickness measurements of part ]
5.1.E? n
5.1.6  Which type of material is part = 514
5.1.F manufactured from? —
5.1.7 Which type of material is part 5.1.1 5.1.D j
manufactured from? e
A 5.1.K
FIGURE 5.1

FIGURE 5.2 on Sheet C shows an uncompleted floor plan with drainage of a
I:I]'(rleech?p'Jenings indicated by the (X symbol, does NOT show the correct
drawing practice symbols. Complete the floor and drainage plan on Sheet C
by drawing in the following symbols:

5.2.1  Window at opening W1,

5.2.2 Outer door at opening D1;

5.2.3 Inner door at opening D2;

5.2.4 Concertina door at opening D3;

5.2.5 Sliding door at opening D4;

5.2.6 All drainage access openings which are required by regulations;

5.2.7 Vent pipe;

5.2.8 Gully.

TOTAL:

(1)

(1)
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ANTWOORDBLAD SIVIELE TEGNOLOGIE | NAAM:

ANSWER SHEET CIVIL TECHNOLOGY | NAME:

VRAAG / QUESTION 4.1 (11)

Vorm / Shape Area X m X

1
2
3

TOTAAL/TOTAL

Swaartepunt/ Centre of gravity = ....................oc

FIG.4.2 (10) 40 N

RUIMTEDIAGRAM
SPACE DIAGRAM

35N

KRAGTEDIAGRAM
FORCE DIAGRAM

55N

DEEL | GROOTTE
PART SIZE

STUT STANG
STRUT TIE

BF

CG

GF

GD

EF

SKAAL / SCALE: 1 mm=1N
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ANTWOORDBLAD SIVIELE TEGNOLOGIE | NAAM:
ANSWER SHEET CIVIL TECHNOLOGY | NAME:
FIGURE. 4.4
4.4.1 Die skuifkragwaardes / The shear force values (6)
o T
D =
G S ottt sttt e e s s a e e eaae
0
4.4.2  Die skuitkragdiagram / The shear force diagram (4)

SCALE/SKAAL: 2mm=1N

10N 25N 25N 45 N
| o
A
2m 5m 2m
35N 70 N
a b c d
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ANTWOORDBLAD SIVIELE TEGNOLOGIE | NAAM:
ANSWER SHEET CIVIL TECHNOLOGY NAME:
FIG. 5.2 (21)
1900099 K
@] : |
0. ‘-
' j’ —|
TR = |
s |
= ] k
Q0O %
Q0

STREET / STRAAT
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