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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to th ﬂumbér m used in this question
paper. ~

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 the 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 th"e cé“t 1 (1)
1.4 The change in diameter of the outer cylinder aﬁtu\tl;xef’ ntac aiametér (1)
1.5 The shrinkage allowance (1)
[15]
QUESTION 2 '
kN at 3 m from the fixed end.
0 x 90 x 26,6 kg/m which are
Calculate the following:_l
2.1 (2)
(4)
(5)
[11]
A imney is made of a material with a density of 7 500 kg/m°. 1t has an
outsidi ‘diamefcer of 2 m and an inside diameter of 1,9 m. A wind with a force of 30 kN
blows.against the vertical side of the chimney.
Calculate the following:
3.1 The direct siress at the base of the chimney due to its own weight (3)
3.2 The bending stress due to the wind force (3)
3.2 The maximum and minimum resultant stresses at the chimney base (4)
3.4 The position of the neutral axis from the centroid (2)
3.5 Sketch the stress distribution diagram of the base : 1(2%
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CUESTION 4

The retaining wall in FlGURE 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 following
(4)
3)
(4)
~ The factor of safety against overturning (2)
actor of safety against sliding if the coefficient of friction is 0,4 (2)
[15]
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QUESTIONS

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 parallel flange |-sections and the bottom tier has SIXTEEN parallel flange
[-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 t (3)
5.4 (2)
5.5 (2)
5.6 Select the LIGHTEST suitable d-sections for the bottom tier (3)
; [14]
QUESTION 6

3)
(4)
(3)

ie vertical reaction in the shorter support if the cable runs over a frictionless
lley and the angle between the anchor cable and the support is 60° (3)

6.5 The tension in the anchor cable at the higher support if the cable is fixed to a
saddle on rollers if the angle between the anchor cable and the support is 70° : 1(2%
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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
puliey 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 pulley 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 thef’put‘l (2)

7.3 The maximum torque fransmitted (2)

7.4 3)
7.5

(3)

7.6 The percentage saving in'weigh if the ollow shatft is used (2)

S ‘ [16]

TOTAL: 100
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PORMULA SHEET

Any applicable equation or formula may be used.
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