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QUESTION 1/vRanG .1
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Beam ABC is supported by a hinge at A and a cable BD at B. A
Balk ABC word ondersteun deur ‘n skarnier by A en ‘n kabel BD
by B. ‘

1[a] Calculate the reactions at A and B. . [3]
Bereken die reaksies by A en B.
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1[b] Draw the Shear Force and Bending Moment Diagram for beam ABC. [8]
Give all extreme values. ‘
Teken die Skuifkrag- en Buigmomentdiagram vir balk ARC.
Gee alle ekstreemwaardes.
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1[c] The hinge at A is depicted by Figure 2. If the allowable shear stress in [3]
the steel pin is 90 MPa and the allowable normal stress in the steel pin is
150 MPa, calculate the minimum diameter of the pin.

Die skarnier by A word weergegee deur Figuur 2.
Indien die toelaatbare skuifspanning in die pen 90 MPa is en

die toelaatbare normaalspanning in die pen 150 MPa is, bereken
die mlnxmum diameter van die pen.
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1[d] The cable at B is depicted by Figure 3. If the allowable shear stress in 3]

the cable is 90 MPa and the allowable normal stress in the cable is 150 MPa,
calculate the minimum diameter of the cable.

Die kabel by B word weergegee deur Figuur 3.

Indien die toelaatbare skuifspanning in die kabel 90 MPa is en
die toelaatbare normaalspanning in die kabel 150 MPa is,
bereken die minimum diameter van die kabel.
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QUESTION 2/ VRaAAG 2 13
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The figure shows a 3.2 metres long hollow, circular steel pipe column [A], outside

diameter 250 mm that is supported by a thin circular steel base plate [B] and a
reinforced concrete foundation [C).

Die figuur toon ‘n 3.2 meter lang hol, ronde staalpyp'kolom [A]
met ‘n buitediameter van 250 mm wat ondersteun word deur ‘n dun
ronde staal basisplaat [B] en ‘n gewapende betonfondament [C].

2[a] If the allowable stress in the steel column is 55 MPa, calculate the [61
minimum wall thickness [ t ] of the pipe.

Indien die toelaatbare spanning in die staalkolom 55 MPa is,
bereken die minimum wanddikte [t] van die pyp.
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2[b] Assume that the minimum wall thickness [ t ] of the column is 20 mm. 3]
Assume that the load causes a uniform stress in the concrete foundation and that the
allowable bearing stress of the concrete foundation is 11.5 MPa.

Caiculate the minimum diameter [D] of the circular steel base plate [B].

Aanvaar dat die minimum wanddikte {t] van die kolom 20 mm is.
Aanvaar dat die las ‘n uniforme druk op die betonfondament
uitoefen en dat die toelaatbare draspanning van die

betonfondament 11.5 MPa is. Bereken die minimum diameter [D]
van die ronde staal basisplaat [B].
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2[c] Assume that the minimum wall thickness of the column is 20 mm, that {4

Young's Modulus for steel [E] is 210 GPa and that Poisson’s Ratio [v]
for steel is 0.35.

Calculate the increase in the wall thickness of the column in um as a result of the
750 kN joad. '

Aanvaar dat die minimum wanddikte van die kolom 20 mm is ; Young
se Modulus [E] wvir staal 210 GPa is en dat Poisson se

Verhouding {v] vir staal 0.35 is. Bereken die toename in
wanddikte in pm as gevolg van die 750 kN belasting.
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QUESTION 3/ VRAAG 3 i8]
A circular vibration isolater consists of a rod [A] with radius 10 mm and

a tube [B] of inner radius 25 mm. The rod and tube are bonded to a 75 mm long
hollow rubber cylinder [C] with a Modulus of Rigidity G equal to 12.5 MPa.

Determine the maximum value of P provided that the maximum deflection
of the rod {A] does not exceed 2.5 mm.

‘n Ronde vibrasie isolator bestaan uit ‘n stang [A] met radius
10 mm en n buis [B] met binneradius 25 mm. Die stang en buis
word aanmekaar gebind deur ‘n 75 mm lang hol rubbersilinder [C]
met Skuifmodulus G gelyk aan 12.5 MPa.

Bepaal die maksimum waarde van P onder voorwaarde dat die
maksimum defleksie van die stang [A] nie 2.5 mm oorskry nie..
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QUESTION 4/ VRaAG 4 [12]
A copper sleeve [C] with outside diameter equal to 30 mm and inside diameter equal
to 20 mm surrounds a 20 mm diameter steel bolt [A].

The yield stress for steel is'equal to 650 MPa and the vield siress for copper is
equal to 500 MPa.

Exteer= 200 GPa and Egopper = 70 GPa.

n Xoperhuls [C] met buitediameter gelyk aan 30 mm en binne-
diameter gelyk aan 20 mm omhul ‘n 20 mm diameter staal bout.

Die vloeispanning van die staal 650 MPa en die vloeispanning
van koper gelyk is aan 500 MPa.

Estaal = 200 GPa en Eygper = 70 GPa.

A =20 mm & Steel bolt/ Staal bout
B = Thin washer / Dun wasser
C = Copper sleeve /| Koper huls

4[a] Determine the largest elastic load P that can be applied to the assembly 8]
if the load P is administered by an external loading.
Bepaal die grootste elastiese las P wat op die samestelling

aangewend kan word indien P toegepas word deur ‘n eksterne
belasting.

de = &
e SEL ] o /ﬁﬁ‘zi
[ ———
=75 457‘

SWK210 1/2003 SEMESTER TEST 1 B



= -~ Fe

) S X 200 ghs /K 7O

L= 22857 A cee(7)  —=
P=Fsrrc = 32867 /2 [ P=r3+ric = /437575
=52ES7 T Ac | = fouzrS X0 AS )
= 2 2BETH KOﬁ;FgSQizajf"_ = pE TS Y EED - —/; X =z
= Go5 Ay~ | = 295 Lsy e

—_— 2 O = 295 A —

4[b] Determine the largest elastic load P that can be applied to the assembly 4]
if the load P is administered by tightening the bolt.

Bepaal die grootste elastiese las P wat op die samestelling
aangewend kan word indien P toegepas word deur die bout vas te
draai.
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QUESTION 5/ VvRaAG 5 [10]

Two steel rods [A] with diameter equal to 20 mm are connected by means of a brass
coupling [B]. '

The brass coupling has an outside diameter equal to 40 mm and fits tightly around the
steel rods. ‘

The shear yield stress for steel is 100 MPa.

Twee staalstawe [A] met diameter gelyk aan 20 mm is aanmekaar
gekoppel deur middel wvan brons koppelstuk [B].

Die brons koppelstuk het ‘n buitediameter van 40 mm en pas styf
oor die staalstawe.

Die skuifvlioeispanning vir staal is 100 MPa.
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5[a] Determine the torque necessary to cause the steel to yield. [5]
Bepaal die torsiemoment wat nodig is om die staal te laat
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5[b] Determine the maximum shear stress in the brass.

[3]
Bepaal die maksimum skuifspanning in die brons
® 2wy = e
;5 irimama,
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5[c] Determine the maximum shear stress in the steel. 2]

Bepaal die maksimum skuifspanning in die staal.

"
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