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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2, Read ALL the questions carefully.

3. Number the answers according to thenumbe ing system used in this question
paper. i L

4, Write neatly and legibly.
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QUESTION 1

TWO cylinders of the same material are shrunk together to form a compound cylinder.
The inside diameter is 120 mm and the contact diameter is 200 mm with {he outside
diameter equal to 260 mm. The radial stress at the contact diameter is 25 MPa.
Young's modulus is 200 GPa and Poisson's ratio is 0,3.

Calculate the following:

1.1 The minimum hoop stress in the inner cylinder (6)
1.2 The maximum hoop stress in the outer cylinder (6)
1.3 The change in diameter of the inner cylinder at the contact diamet {1)
1.4 The change in diameter of the outer cylinder ata:t__hé’-?éqptéc-t._&ametgF (1)
1.5 The shrinkage aliowance (1)
15]
QUESTION 2 _ '
A cantilever with a length of 5 m carriesﬁ'a poirit load of 1Q kN at 3 m from the fixed end.
The cantilever is made up of TWO unequal-leg-angles;:150 x 90 x 26,6 kg/m which are
p!aced back to back to form a 'T'-shape.
Young's modulus is 200 GPa forith material.
Calculate the following:
2.1 The maximum ben ing é___.pmént an the beam (include the weight of beam) {(2)
2.2 The mag'i'mum andm |mum bending stresses in the beam (4)
23 Thé?'f-imgséi& m deflection of the beam (5)
[11]
QUESTION
-*A': Om hlgh chjmney is made of a material with a density of 7 500 kg/m®. it has an
otiside diameter of 2 m and an inside diameter of 1,9 m. A wind with a force of 30 kN
blows. -again: tthe vertical side of the chimney.
3.1 The direct stress at the base of the chimney due to its own weight (3)
3.2 The bending stress due to the wind force (3)
GRC The maximum and minimum resultant stresses at the chimney base (4)
3.4 The position of the neuiral axis from the centroid {(2)
3.5 Sketch the stress distribution diagram of the base (2)
[14]
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QUESTION 4

The retaining wall in FIGURE 1 supports water with a depth of 4 m, The density of the

wall material is 2 100 kg/m°.
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Calculate the follov&?t‘ﬁé?f

4.1 The verttcat reacti

4.2 . The force ':h’:oments about the TOE

The welg yt-moments about the TOE

he factor of safety against overturning

"{'factor of safely against sliding if the coefficient of friction is 0,4
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QUESTION 5

A column supports a load of 2,5 MN on a square base plate of 800 mm x 800 mm and
it is NOT FIXED to the top tier of a grillage foundation. The top tier consists out of
FOUR paraliel flange l-sections and the bottom tier has SIXTEEN parallel flange
I-sections. The allowable bending stress in the beams is 100 MPa. The weight of the
foundation is 150 kN and the allowable ground bearing pressure is 200 kPa.

Calculate the following:

5.1 The length of the square foundation (2)
5.2 The bending moment on the top tier {(2)
5.3 Select the LIGHTEST suitable I-sections for th (3}
5.4 The minimum width needed to space the | (2)
5.5 The bending moment for the bottom |er {2)
5.6 Select the LIGHTEST suitable t-sections for the bottom tier (3)
QUESTION 6
A uniform flexible cable supports its:owir weight of 25 N/m between TWO supports that
differ by 3 m in height. The sag in the cable is 4 m below the shorter support. The
maximum tension-inthe cable. is AN,
Calculate the foli_éwing:-.
6.1 ' in the cable at the lower support (3)
ength of the cable {4}
“The ﬁé;_izonta! distance between the supports (3)
5, T_ﬁé-’:iiertical reaction in the shorter support if the cable runs over a frictionless
“puiley and the angle between the anchor cable and the support is 60° (3)
6.5 The tension in the anchor cabie at the higher support if the cable is fixed 10 a
saddle on rollers if the angle between the anchor cable and the support is 70° {2)
[15]
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GUESTION 7

A solid shaft is supported by TWO bearings which are 1 m apart and is used as a drive
shaft with a flywheel and a pulley on the shaft. The weight of the shaft is 600 N/m.
The mass of the flywheel is 200 kg and is mounted 800 mm from the left bearing. The
pulley is mounted 300 mm from the left bearing and transmits power by belt drive. The
tight side tension in the belt is 2 000 N and in the slack side it is 600 N. The effective
diameter of the pufley is 400 mm. Assume that the belts are vertical and parallel. '

Calculate the following:

7.1 The reactions of the bearings (4)
7.2 The maximum bending moment if it occurs at the.-‘:p:_g.lii (2)
7.3 The maximum torque transmitted "' : P (2)
7.4 The minimum shaft diameter if the bendln _-'-.stresé?ffié%-iimfi___ﬁ_ga&’to 65 MPa (3)
7.5 The diameters of a hollow shait;: ..;de--;f@f the:same E.material, if the inside
diameter is 0% of the outsid%y_diafn‘ef;_ggg;‘*' (3)
7.6 The percentage saving_ fry welght n‘theha ""'_-.-s.Eaft is used : 1(3%

TOTAL: 100
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FORRULA SHEET

Any applicable equation or formula may be used.

b
O'R=CI*§“—,; O'H=(I——,) FﬂzﬂpoﬁD(_.L
di di
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Vervang D3 met D* —d*
Replace with D
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