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INSTRUCTIONS ...... READ:
= Answer all questions in the provided spaces.
‘= The invigilators will supply no additional or loose pages.
= Answers in pencil will not be marked.
- = Tippex or any other similar product may not be used.
= No highlighter may be used.
= Students may ask no questions for whatever reason during the exam or test. If you are of the
opinion that you need additional information, make assumptlons and state these assumptions.
= The relevant units must substantiate all answers.
= Alf aspects as described in the EXAMINATION REGULATIONS are applicabie.
= All calculations to reach an answer must be shown.

INSTRUKSIES....... LEES:
= Beantwoord alle vrae in die spasies voorsien.
= Die toesighouers sal geen addisionele of los bladsye voorsien nie.
- = Antwoorde in potlood word nie gemerk nie.
= Tippex of enige soortgelyke produk mag nie gebruik word nie.
= Geen glimpen [ “highlighter’] mag gebruik word nie.
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= Alle antwoorde moet deur die nodige eenhede bevestig word.
= Alle aspekte s00s vervat in die EKSAMENREGULASIES is van toepassing.
= Alle berekeninge om antwoorde te bepaal moet getoon word.
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QUESTION 1/ VRAAG 1

[14]

The figure shows a light beam ABC that is built-in at A and which supports a uniformly
distributed load as well as a point load as shown.
The cross section of the beam is also shown.

Die figuur toon ‘n ligte balk ABC wat ingebou is by A en wat ‘n uniforme verspreide
belasting asook ‘n puntbelasting ondersteun soos getoon.
Die dwarsdeursnit van die balk word ook getoon.

o = 7L .;%i{ffw 40
Mgﬁ f‘g 15 kN/m 20 kN 1
A B C
% 110 mm
Ay =384 — dh
o= MY 20 210mm 20
1a. Calculate the maximum bending stress [Tension] in the beam in MPa [12]
Bereken die maksimym buigspanning [T rekspanning] in die balk in MPa.
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1b. Calculate the maximum bending stress [Compression] in the beam in MPa
Bereken die maksimum buigspanning [Drukspanning] in die balk in MPa.
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QUESTION 2/ VRAAG 2 | [14]

CHECK QUESTION 1/ SIEN VRAAG 1|

The figure shows a light beam ABC that is built-in at A and which supports a uniformly
distributed load as well as a point load as shown.
The cross section of the beam is also shown.

Die figuur toon 'n ligte balk ABC wat ingebou is by A en wat ‘n uniforme verspre:de
belasting asook ‘n puntbelasting ondersteun soos getoon.
Die dwarsdeursnit van die balk word ook gefoon.
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2a. Calculate the maximum shear stress that will develop in the beam in MPa. [5]

Bereken die maksimum skuifspanning wat in die balk sal voorkom in MPa.
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2b. Draw a diagram [without values] that will depict the distribution of vertical [3]
shear stress from the top to the bottom of the beam at a cross section at A.

Teken ‘n diagram [sonder waardes] wat die verspreiding van die verikale skuifspanning
van die bokant tot die onderkant by ‘n dwarsdeursnit van die balk by A sal weergee.

2c. A row of bolts at K and L is used to fix the webs to the flange of the beam.  [6]
Check the figure above. Calculate the spacing of the bolts necessary to fix the

flange to the webs for section BC of the beam if a single bolt can resist 20 kN in shear.
Give your answer in millimetres.

‘n Ry boute by K en L word gebruik om die webbe aan die flens te heg. -

Beskou bostaande figuur. Bereken die spasiéring van die boute nodig om die flens
aan die webbe te heg vir gedeelte BC van die balk indien ‘n enkele bout 20 kN in skuif
kan weerstaan. Gee u antwoord in mllhmeters
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QUESTION 3/ VRAAG 3 | | [10]

The figure shows a structure that supports a power line for the Gautrain. The power line
weighs 2.6 kN. The structure is manufactured from a box beam that weighs 1.4 kN/m

and the cross section of the box beam is also shown.

Die figuur 'n toon 'n struktuur wat 'n kraglyn vir die Gautrein ondersteun. Die kraglyn

weeg 2.6 kN. Die struktuur is vervaardig van ‘n kisbalk wat 1.4 kN/m weeg en die

dwarsdeursnit van die kisbalk word ook getoon.
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3a. Determine the state of stress at level abed,
Bepaal die spanningstoestand op viak abdec.

[8]

£ 603 §70 B33 mm e

]

Z

A = 950(ws0) ~(PR) 42C) = 24 SPO mm” s

© AF abeodi =26t (bt s 3SN ] = r5.2B AN s

SWK210 1/2010 SEMESTER TEST 2 6



e = Zo6 (o7S) £ ruf ) 2 u7S) 225498
| Lo =

77
® 4 abe T3 -~ ~ X

3 4
o /5SS HSO - TS5 9% H/O0 KXLYTS
44 300 5 03 570 533

=P B L7 p T SES

= 1 8/2 Tk —te

AL ce/s Ye 0342 £ 2. /67

il

= 2.50F Mfk —F

3b. Draw a diagram, with captions and values, that will depict the state of [2]
stress at cross section abed of the given structure. -

Teken ‘n diagram, met byskrifte en waardes, wat die spanningstoestand op viak abcd
sal weergee . '
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QUESTION 4/ VRAAG 4 [12]

The figure shows a turbine A that generates 180 kW of power which is transmitted to
the gears such that C receives 60 % and D receives 40% of the generated power.
The steel shaft rotates at 900 revs / minute, it is 100% in-line and there is therefore no
friction losses at the thrust bearing at E.

The shatft diameter is 120 mm and G greeL = 75 GPa.

Die figuur toon ‘n turbine A wat 180 kW krag opwek en die krag word oorgedra na die
ratte op so ‘n wyse dat rat C 60 % en rat D 40% van die krag ontvang.

Die staal as draai teen 900 omwentelinge / minuut, dit is 100% in-lyn en daar is dus
geen wrywingsverliese by die druklaer by E nie. :

Die as diameter is 120 mm en G sraa = 75 GPa.
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4a. Determine the maximum shear stress in the shaft in MPa. [6]

Bepaal-die maksimum skuifspanning in die as in MPa.
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4b. Determine the angle of twist [in degrees] of end E relative to B. [6]
Bepaal die wringhoek [in grade] van end E relatief tot B.
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