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QUESTION 1/ VRAAG 1 [12]

Roof beam AD rests on two walls at B and C and carries a distributed load of 1.24 kN/m.
The weight of the beam is included in this value.

The following sizes SAPine are available:

38 mm x 38 mm; 38 mm x 76 mm; 38 mm x 114 mm; 38mm x 152 mm and

38 mm x 228 mm.

The allowable bending stress of SAPine is 32 MPa and the allowable shear stress of SAPine
is 2 MPa.

Dakbalk AD rus op twee mure by B en C en dra ‘n verspreide las van
1.24 kN/m. Die eie gewig van die balk is hierby ingesluit.

Die volgende groottes SADen is beskikbaar :

38 mm x 38 mm; 38 mm x 76 mm; 38 mm x 114 mm; 38mm x 152 mm en

38 mm x 228 mm.

Die toelaatbare buigspanning van SADen is 32 MPa en die toelaatbare
skuifspanning van SADen is 2 MPa.

38 mm
1.24 KN/m
{
|
600 4 200 mm 600 I= mg
1(a) Determine the reactions at B and C. | [2]

Bepaal die reaksies by B en C.

© FM, =0 - By (42) # seepfr-24)(2/) =0 - By = 3548 b/ p
£ g =07 (a2~ r2y(s.ufey) o Cog = 2.3/ 8EN

s

7esl s [ FP = 2/2.308) = 6638 EN LFL = 12¢ (54) = m\mmm\mxﬁ

1(b) Determine the maximum shear force. (2]
Bepaal die maksimum skuifkrag.

SH i ® ~0b/r2y) #3348 = zsoy Ay —*
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1.24 KN/m

' 600 4200 mm 600

[2]

1(c) Determine the maximum bending moment.
Bepaal die maksimum buigmoment.

® 4, .. esm‘w\vg\\ \*ka%\c\\\

= 2.5V AN on.

(6]

1(d) What size roof beam will you recommend? Support your answer by means of

the necessary calculations.
Watter grootte dakbalk sal u voorskryf?

middel van die nodige berekenings

Ondersteun u antwoord deur

2 . Z. 577 (70 w\r% Mnm
® T = 5 . B2 =
;2 (38)(97)
2’ =25yl o d = M3
Z (38)(32) | .

= e FE mm * Y SASfrne
B ad
L) 22

O Check shear i Y = 48 Nmbn\ *(38) Z
24 \N\&\\\\&w + 38

L = 09N = 2/ = Ok —H
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QUESTION 2/ VRAAG 2 [12]
The figure shows a 3.2 metre long cantilever laminated timber beam with a 1.5 kN/m
distributed load.

The weight of the beam is included in this value.

The depth of the beam is 280 mm and the width is 120 mm.

A flat steel bar, 3 200 x 120 x 3 mm, is fixed 8 both sides of the beam at the ﬁo_u of the
section.

Die mwmcﬁw toon '‘n 3.2 meter lange gelamineerde hout kantelbalk met
'‘n 1.5 kN/m verspreide belasting.

Die gewig van die balk is ingesluit by hierdie waarde.

Die balkdiepte is 280 mm en die breedte is 120 mm. .
‘n Plat staalplaat, 3 200 x 120 x 3 mm, is aan beide kante van die

balk aan die bokant van die snit aangebring.

E staal/stes =210 GPa E timber/hout = 3 GPa

120

1207

= K3 n e

3200 mm

Calculate the maximum bending stress in the steel and in the timber, indicate whether these
maximum values are compression or tension and also indicate (on a cross mmnﬁ_o: of the
beam) where these maximum values occur.

Bereken die die maksimum buigspanning in die staal en in die hout,
dui aan of hierdie maksimum waardes drukspannings of trekspannings
1s en dui ook aan (op ‘n dwarssnit van die balk) waar hierdie
maksimum waardes voorkom.
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QUESTION 3 / VRAAG 3 . - [10]
d_m._q_@ca shows a timber beam. The weight density of timber is m.A kN/m®,

Die figuur toon ‘n hout balk. Die gewigsdigtheid van hout is
5.4 kN/m3, _ .

1140

3(a) Calculate the maximum permissible value of the load P if the allowable bending [5]
stress is equal to 8.5 MPa.

Bereken die maksimum toelaatbare waarde van P indien die toelaatbare
Ucw.@m@mbebQ gelyk is aan 8.5 MPa. ,

@  w = oy ox 024 ¥ 5.4
= 048 AN —a

O M s S VeHOb) 0.8/ ¥ 06 x0n3
= (03P -003248 )t . —+

. , Z
& = \sm\\ﬁm\\m.k\b\ 3 = /8,38 K /o \33\% u

2 E5 = \%.,w\e,.%é%%mm\a\\h\ ﬂn\N@
£

76lr3 KXo

O3 = LS T

fEBEZLY —p
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240 mm

4
Yo
A

0.6 m 06m

T 40—

3(b) Calculate the maximum permissible value of the load P if the allowable [51
shear stress is equal to 0.8 MPa. | .

Bereken die maksimum ﬁompmmﬁumwm waarde van P indien die toelaatbare
mwswmm@mbsﬁym gelyk is aan 0.8 MPa.

® \\éﬁﬂ = A-\N #0-4 \u.\%\w\
= /% F O 1088 ) ks —+

j\m 20 \&wm \ K0 mm\\wg X/ 40 b0/

4 %nm oA

/767.3 u«\bm X 40

P =E35 4 LY
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QUESTION 4/ VRAAG 4 : (8]

The figure shows a vertical section through a tall mﬁm:%:u.m with an open top, an inner
diameter of 2 m, a wall thickness of 18 mm and a base thickness of 24 mm.

Die figuur toon ‘n vertikale snit deur '‘n lang staanpyp met ”b oop
bokant, ‘n binnediameter van 2 m, ‘n wanddikte van 18 mm en .s
bodemdikte van 24 mm. v _

18mm, |, 2000mm, . 18mm

i

Water level —
Watervlak
h
O, AU
24mm
G | .
4(a) What height of water [h] will produce a circumferential normal stress of [6]

10.9 MPa in the pipe wall?

Watter waterhoogte [h] sal ‘n omtreknormaalspanning van 10.9 MPa in
die wand van die pyp ontwikkel? :

. , Z
(0 X = lurh = T84 N%\S\N
mese 5
= W.%& \AJ\\\S\S,* —
/03
- Ar
o g, = \,Mws .

o S8 = 9.84 4 1000
/03 &

- M = P02 s i

oS

SWK210 1/2008 SEMESTER TEST 2 | 8



4(b) Calculate the axial normal stress in the wall of the pipe due to the pressure [2]
of the water [water level at h).

Bereken die aksiale normaalspanning in die pypwand as gevolg van die
druk vah die water [watervlak by h].

18mm, ,2000mm, i 18mm

Water level e | | p—
Watervlak
h
Nfﬂg
2
b =0 i Jesse/ ohen of Fhe &o\m
rd

/

sl QMN =0 .
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QUESTION 5/ VRAAG 5 [81

The figure shows an offset _Sx with a width of 40 mm, B . that
If the allowable normal stress of the material is 75 MPa, determine the maximum load P tha

can be applied to the cables.

Die figuur toon ‘n knikskakel met ‘n 40 mm vwmmadm.. .
Indien die toelaatbare normaalspanning in die materiaal 75 MPa is,
bepaal die maksimum waarde van P wat op die kabels toegepas kan

word. _

& M= LrISO = /50 M —p

yid

z %
O =243 =% 2o 200)° = 2667 % /5% mm | —F

e Po= J09 w2 A -
s 209.p AN —s
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QUESTION 6/ VRAAG 6 [12]

>Eovm=mﬁm:mm_mamm_mzma8qmm_mﬁmm:mmﬁmqmmmQﬂmm_s_um m:a m ooBQommZm m:mmm
of 90 MPa. :

‘n Aandryfas is ontwerp om ‘n mwchm@wDSHbm van 63 MPa en ‘n

drukspanning van 90 MPa te weerstaan. AmiVWANWWA }HW&.X MWM%
c mw\\ﬁﬂwsw nbg :

d = Vo5 Zps3% = 774
= (Tt $ 20 .\ wE
o Tz =—30

= (-0, Q

_ Tz “oompa

= (~y550)

— g _
m E
63 MPa

Ty =0

6(a) Determine the v_,_:o_vm_ stresses and show them on a ?onmzv\ orientated [4]

stress element.

Bepaal die hoofspannings en toon hulle op ‘n korrek georié&nteerde
Spanningselement.

O, = ~45+724 = 32.4 [7/a

- . \A\ P
02 = ~yS-77.4 = ~122:4s T/
S ——

=773 o
o\.ﬂ\&_&, NUW imc%.m

\ 2 26, =52 *m«\ 5"
%u = 273° —+

12242 e
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6(b) Determine the maximum shear stresses and associated normal stresses and

[4]

show them on a properly orientated stress element

Bepaal die maksimum skuifspannings en ooreenkomstige
normaalspannings en toon hulle op'‘n korrek georiénteerde

Spanningselement.

77Y Mfo

45 Mo

A,

S

6(c) .Dﬂmé a Mohr m_m@ﬁmg [with captions and values] depicting all these stresses. [4]
Teken '‘n .Zoﬁw diagram [met byskrifte en waardes] wat al hierdie
spannings weergee. :
T
-100 MPa
. O.IN“.I_\Nv ........ ﬂ.H‘JWN»Q (e)
N S L O N N O O R A -
-200 MPa 100
..... 63
—— 100 MPa
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