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QUESTION 1/ VRAAG 1 | {20

Beam ABCD is built-in at A, supported by a pin at D and has a roller at B. ‘
Balk ABCD is ingebecu by A, word ondersteun deur ‘n skarnier
by D en het ‘n roller by B.
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1[a] Calculate ali the reactions. | . [4]

Bereken al die reaksies.
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1[b] Draw the Shear Force Diagram for beam ABCD. Your diagram should glve SF  [5]
values at every 1 metre.

Teken die Skuifkragdiagram vir balk ABCD. U diagram moet SK-waardes
by elke 1 meter aangee.
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‘t{c] Design an equation {in x] that gives the Bending Moment for section AB. {51
Ontwerp ‘n ultdrukking [in z] wat die Buigmoment in gebied AB gee.
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1[d] Draw the Bending Moment Diagram for beam ABCD. Your diagram should give  [6]
BM values at every 1 metre.

Teken die Buigmomentdiagram vir balk ABCD. U diagram moet
BM-waardes by elke 1 meter aangee.
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QUESTION 2/ VRaAG 2 [10]

The figure shows a hook [A] that is welded to a maritime container Sl
The'container, ihe hook as well as the content of the container weigh 80 kN.

Die figuur toon ‘n haak [A] wat aan ‘n skeepvraghcuer [B] vasgeswels
is. Die houer, die haak en die inhoud van die houer weeqg 80 kN.

200 mm | A
v | : — 200mm  je—
160 mm

800 mm

R'j L S | 150 mm

b 4

LI T 777777 7 77 i 7722077

B B SECTION/SNIT R-S

200 900 150

Calculate the magnitude and sense of the stresses on section R-S.
Bereken die grootte en aard wvan die spannings op snit R-S.
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QUESTION 3/ VRaAG 3 [20]

Check the attached Figure Sheet,

.AhingeatBandarolierai C support beam ABCD. The load diagram, the shear force

diagram as wel| as the bending moment diagram is depicted on the Figure Shzet.
Figure 1 shows the cross section of the beam.

Material A is aluminium with Ex = 75 GPa and material B is brass with Eg = 105 GPa

Beskou die aangehegte Figuurvel.

‘n Skarnier by B en ‘n roller by C ondersteun balk ABCD. Die

belastingsdiagram, die skuifkragdiagram asook die buigmomentdiagram
word in die Figuurvel weergegee.

Figuur 1 gee die dwarssnit deur die balk.
Materiaal A is aluminium met Exr= 75 GPa en materiaal B is brons met

Ez = 105 GPa 72/75/&/7
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3[a] Caiculate the maximum bending stress in the brass and state whether it is - [10]

tension [T ] or compression[ C ].

Bereken die maksimum bulgspanning in die brons en dui aan of dit
trekspanning [T] of drukspanning [C] is.
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3[b] Calculate the maximum bending stress in the aluminium and state whetheritis 4]
tension [T ] or compression[ C ],

Bereken die maksimum buigspanning in die aluminium en dui aan of dit
trekspanning [T] of drukspanning [C] is.
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3[c] Draw a diagram {with vaiues] that depicts the maximum bending siress [6]
distribution from top to bottom through the section.

Teken '‘n diagram [met waardes] wat die maksimum buicgspanning-—
verdeling van bo tot onder deur die snit weergee.
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QUESTION 4 / VRAAG 4 (i heH

Check the attached Figure Sheet.

A hinge at B and a roller at C support beam ABCD. The ioad diagram, the shear force

diagram as well as the bending moment diagram is depicted on the Figure Sheet.
Figure 2 shows the cross section of the bear.

The material is aluminium with Ea=75 GPa.

Beskou die aangehegte Figuurvel.

‘n Skarnier by B en ‘n roller by C ondersteun balk ARCD. Die

belastingsdiagram, die skuifkragdiagram asook die buigmomentdiagram
word in die Figuurvel weergegee.

Figuur 2 geé die dwarssnit deur die balk.
Die materizal is aluminium met En= 75 GPa.
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Calculate the maximum shear stress [in kPa] in part R of the cross-section. [10]
Bereken die maksimum skuifdrukspanning [in kPa] in deel R van die
dwarssnit.
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SCRATCH PAD / ROFWERK
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