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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the guestions carefully.

3. Number the answers according to the numbenngSystem ; sed in this question
paper. "

4, Write neatly and legibly.
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GUESTION 1

A cast iron sleeve, 100 mm long with an outside diameter of 125 mm is shrunk onto a

solid steel shaft causing an interference pressure of 30 MPa. The diameter of the shaft
is 75 mm,

Young's modulus for steel is 200 GPa and for cast irons 41 GPa,
Poisson's ratio for steel is 0,29 and for cast iron 0,3.
Cagificient of friction between steel and cast iron is 0,2.

Calcuiate the following:

1.1 The maximum and minimum hoop stresses in the sle_g (6}
1.2 The change in diameter of the shatft at the contac;zdighrn’e er (2)
1.3 The change in diameter of the sleeve at _*_L_h_‘ef'-i'gonta:(;t dlaﬁ‘eter (2)
1.4 The shrinkage allowance ' (1)
1.5 The force required to push the shaft:outqfthe .él'éiéve (2)
[13]
QUESTION 2
A cantilever with a rectangular c.r.ﬂcié"sa\.se ion.: 00 mm wide and 300 mm deep, has a
length of 6 m. 1t supports a point lo TOkN at the free end as well as a uniformly
distributed load of 4 kN/m:overthe fulflength. The maximum allowable bending stress
in the material is 1_2(;)_.-:5__\{4_;1?a;'and Youngs modulus is 200 GPa.
Calculate the fo ;_wing:_
21 Themaxlmum bending moment in the beam (2)
© The ax um deflection of the beam (3)
hemaxnmum slope of the beam (2)
) S iect a suitable I-beam to replace the beam for the bending stress limit {(2)
2.5 :."The actual bending stress in the I-beam (2)
ERE The force in a prop if it is placed at the free end to prevent any deflection : 1(3%
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GUESTION 3

A column with a weight of 981 N and a diameter of 200 mm supports its own weight as
well as an eccentric load 50 mm from its centre. Due to the combined loading the
maximum resultant compressive stress in the column is 45 kPa.

Calculate the following:

39 The magnitude of the eccentric load (7)

3.2 The minimum resultant stress in the column in magnitude-and Eature (4)

3.3 Represent these values on a stress distribution diagram. . (2)

i [13]

QUESTION 4

A retaining wall with a trapezium shape retains soil.against.its vertical face for its full

height of 3,2 m as well as a surcharge on top of the'soil. The Base of the wall is 3 m

widie and the top of the wail is 1 m wide. .+

The density of the wall material is 2 500 kg/m™'a nd for the soil 1 600 kg/m?®.

The angle of repose for the soil is 285’ Con_gider-:lj?_.: ength of the wall.

Calculate the following:

4.1 The value of the v'é_m_ - (3)

4.2 The value.,off._::_t___gé iateralforce of the retained soil (2)

4.3 ; teral surcharge FORCE by taking moments about the
‘allowed in the wall (6)

4.4 --The valte of the 'surcharge pressure (2)
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QUESTION 5

The side length of a square grillage foundation is 3,6 m and the base plate is 1 m
square, firmly FIXED to the top tier. The top tier consists of FOUR {-sections with
dimensions 457 X 191 X 74,7 kg/m and the bottom tier consists of SIXTEEN l-sections
with dimensions 305 X 102 X 32,8 kg/m. The allowable bending stress in the sections

is 100 MPa and the weight of the foundation is 200 kN, including the weight of the
beams.

Calculate the following:

5.1 The maximum bending moment that the grillage can handté?

(2)
52 The maximum load that can be allowed on the cq_l_yrhfz__ (4)
5.3 (2}
54  The shear stress in the bottom and top tiers (5)
' WP [13]
QUESTION 6
A rectangular reinforced concrete beam is simpty-su :orted overalengthof 6 m. The
beam is 200 mm wide and the eﬁec‘twe depth of the reinforcement is 300 mm from the
top of the beam and consists of FOU steel rods, 20 mm diameter each. The stress
fimit for steel is 140 MPa and for coricrete § 2MPa and the modular ratio is 15.
Calculate the follow:ng
{4)
(2)
(2)
(1)
(2)
(2)
[13]
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QUESTION 7

The supports for a suspension bridge is 140 m apart and differ 3,5 m in length. The
maximum tension in the cable is 1,74 MN and the tuming point in the cable is 63 m

from the shortest support, measured horizontally. The load carried by each cable is
6 kN/m.

Calculate the following:

7.1 The minimum tension in the cable (3)
7.2 The sag in the cable (2)
7.3 The length of the cable {(3)
7.4 The angle of the anchor cable if it runs over-a fnétlon!ess pultey and the
vertical reaction of the longest support is 1062 KN LT (2)
7.5 The bending moment on the Ionge_s_ support; its Ieng}ﬁ:f'is.'.éo m H(gi
QUESTION 8
A shaft with an outside dlameterofﬂmm -;E__l"t"ad an inside diameter of 120 mm is
subjected to a bending mom Nt of 25.kNm:and'a mean torque of 35 kNm. The starting
torque is 14% more thar__}'_\_th'e"'"__jj@'ar_t 3| 5
Calculate the fol!qwi;gg;_i_,
8.1 (1)
8.2 (2)
_. iy (2)
Theshear stress in the shaft (2}
T g.-i-fieﬁding stress in the shaft %

TOTAL: 160
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STRENGTH OF MATERIALS AND STRUCTURES
INFORMATION SHEET

Any applicable equation or formula may be used.
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