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QUESTION 1/ VRAAG 1
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The figure shows an I beam ABCDE that weighs 1.5 kN per metre and which is
supported by a hinge at A and a cable at E. A 10 kN vertical load acts at B as well as

a couple of magnitude 8.68 kN.m at

c.

Die figuur toon ‘n I balk ABCDE wat 1.5 kN per meter weeg en wat deur ‘n skamier
by A en ‘n kabel by E ondersteun word. 'n 10 kN vertikale las werk in by B asook 'n

koppel van grootfe 8.68 kN.m by C.

1[a] Determine all the reactions.
Bepaal al die reaksies.
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1[b] Draw the Shear Force diagram, note all exireme values on the given [3]
table and also indicate these values on your Shear Force diagram.

Teken die Skuifkragdiagram, nofeer alle ekstreemwaardes op die gegewe table en
dui ook hierdie waardes aan op u Skuifkragdiagram.

POSITION A B C D E
POSISIE
SHEAR FORCE / o 68 |._ 3
SKUIFKRAG 26 |-z2 65 | -8
IN kN
10 kN

/ \3-.68 kN.m A 4

?Zv 7 </ 3
A B c D E
foctn !

) 12m ; 12m mm | 1m |
20 20

SF in kN

SKin kN

10 10
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1[c] Draw the Bending Moment diagram, note all extreme values on the given (5]
table and also indicate these values on your Bending Moment diagram.

Teken die Buigmomentdiagram, noteer alle ekstreemwaardes op die gegewe fabel
en dui ook hierdie waardes aan op u Buigmomentdiagram.

POSITION A B C D E
POSISIE
BENDING MOMENT / 73
BUIGMOMENT o | 9z4 sz | ©
IN kKN.m. 432
10 kN

o st '
\8.68 kN.m A 4

e % A 3

1.2m 1.2 m 1m 1m

20 : . . 20

10

0 BMin kN.m
-10 -10
-20 -20
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1[d] Determine the resultant internal loadings acting at the cross section [3]
through point D on the centre line of the beam. Indicate these loadings as well as their

magnitude on the given figure.

Bepaal die resiiltante interne belastings wat op die dwarsdeursnit deur punt D op die
hartlyn van die balk inwerk. Dui hierdie belastings asook hulle grootte op die gegewe

figuur aan.
10 kN
J: M= 726 LN
\8.68 kN.m l
V= <& 5'/é/(/
A B Cc D
1.2 m 1.2m im
5
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QUESTION 2/ VRAAG 2 [8]

The figure shows a rectangular flat metal sheet ABCD [350 mm x 250 mm] and the
dashed lines indicate the position after deformation.

Die figuur toon ‘n reghoekige plat metaalplaat ABCD [350 mm x 250 mm] en die
stippellyne dui die posisie na vervorming aan.

3 mm
> Z53 —tg B
P B/
352
350 mm
Ky {7
D: C X
% 250mm
2[a] Calculate the linear strain along diagonal DB. [5]

Bereken die lineére vervorming langs diagonaal DB.

e e e b = &? e Z e Z . .
© DB = 350 #250 L DE = 4301 rane —E
2 4 / '
©(28°) " 357 pr53° 28 = 433-489
. VA , e
L E =gy = 433485 - 430486 f
2[b] Calculate the shear strain at point C with respect to the xand y axes. [3]

Bereken die skuifvervorming by punt C met betrekking tot die x- en y-asse.

O Yoy =1 F %m0 #2i50)

= — Ce0/8 57
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QUESTION 3/ VRAAG 3 [8]

The steel anchor bolt with a circular cross section supports a steel cable with a cable
force of 17 kN as shown. The anichor bolt is fixed by means of grout [G] into the in-situ
material [B]. The allowable normal stress for the anchor bolt is 160 MPa and the
allowable shear stress for the groutis 3 MPa.

Die staal ankerbout met ‘n ronde snit ondersteun ‘n staal kabel met ‘n 17 kN
kabelkrag soos getoon. Die ankerbout is met behuip van breivulling [G] in die in-situ

materiaal [B] bevestig.
Die toelaatbare normaalspanning vir die ankerbout is 160 MPa en die toelaatbare

skuifspanning vir die breivulling is 3 MPa.
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3[a] Calculate the diameter [d] for the bolt to the nearest millimetre. [3]
Bereken die diameter [d] vir die bout tot die naaste millimeter.
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3[b] Assume that the diameter [d] for the bolt is equal to 16 mm: [3]
Calculate the minimum length [£] to the nearest millimetre that the anchor bolt
should be embedded in the in-situ material.

Aanvaar dat die diameter [d] van die die bout gelyk is aan 16 mm:

Berekeén die minimum lengte [£] fot die naaste miflimeter wat die ankerbout in die
in-situ materiaal bevestig moet word.

7
£ = g
f. 3 = 77000 L = L 73
77w 1exE

£ = 2R mer

3[c] Assume that the diameter [d] for the bolt is equal to 16 mm, that the 2
diameter of the hole is 25 mm and that the length [£] that the anchor bolt should be
embedded in the in-situ material is equal to 140 mm:

Calculate the volume grout [in mm?®] necessary to fill the hole.

Aanvaar dat die diameter [d] van die die bout gelyk is aan 16 mm, dat die diameter
van die gat gelyk is aani 25 mm en dat die lengte [{] wat die ankerbout in die in-situ
materiaal bevestig moet word gelyk is aan 140 mm:

Bereken die volume breivulling [in mm’] nodig om die gat te vul.

- o o
V = 77 (75) % s60 - T /u)F o mo
» Z()

4{ .

i
g
Ly
Y
N
¥
3

SWK210 1/2010 SEMESTER TEST 1 2



QUESTION 4/ VRAAG 4 | [20]
A rectangular aluminium rod [A] [300 x 15 x 5} mm and a rectangular copper

rod [C] [200 x 15 x 5] mm are fixed in-line to two rigid walls as shown.

The gap between the rods is 0.3 mm. Room temperature is 22 °C.

‘1 Reghoekige aluminium stang [A] [300 x 15 x 5] mm en ‘n reghoekige koper

stang [C] [200 x 15 x 5] mm is in lyn geheg aan twee star mure soos getoon.
Die gaping tussen die stawe is 0.3 mm. Kamertemperatuur is 22 °C.

o= 24x10°/°C oc=17x10%1°C

Ea=70 GPa ' Ec = 125 GPa

5 mm

e
O
>
TR, 970

200 mm 300 mm
0.3 mm

4]a] Calculate the temperature necessary to just close the 0.3 mm gap. [4]
Bereken die temperatuur nodig om die 0.3 mm gaping net te sluit. '

AZ‘;? f'ééﬂ = O5 v

o 7/ 4
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o 300 Koy 410 XAT F+ 200 X I7TK/O ¥ 47 =03
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4__[_13] The temperature now rises to 70 °C: Calculate the stress in the aluminium. [10]
Die tempera

tuur styg nou tot 70 °C': Bereken die spanning in die aluminium.
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4[c] What is the length of the aluminium rod now at 70 °C? ' 7 [6]
Wat is die lengte van die aluminium staaf nou by 70°C?
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Hooke's Law axial stress
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Power Transmission
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Hooke's Law for Plane
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Deflection of Beams
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