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QUESTION 1

1.1 b
athOmm:a—ﬁ=46x106..........(1)\/

)

b
athOmm:a+ﬁ=30x106....(2)\/

(D) +(2):2a=76x10°

a=38x10° v
b =-0,08 x 10 v

b
t 200 C oy =a-— —
a mm: oy =a 0,22
_ 38 % 108 —0,08 x 10°
B 0,22

oy = 40 MPa (compressive) v

b
at 200mm : oz = a+@
_ 38 x 106 4 208X 10"
B 0,22

ogr = 36 MPa (compressive) v

1.2 b
at 200 mm : a+ﬁ=36><106 I ) R4
£400 mm a4+ —— = 0 4) v
a mm:a 04z = O

(3) — (4) : 25b — 6,25b = 36 X 10°

b=192x10° v
a=-12x10° v

b
t 200 : =a—-——
a mm: oy =a 0.22
12 % 10 1,92 x 10°
B 0,22
oy = —60 MPa (tensile) v
b
at 400 mm : oy = a—w
= 12 x 105 1,92 x 10°
B 0,42

oy = —24 MPa Qewsiggyled from www.studypapers.co.za
Copyright reserved

Please turn over

(6)

(6)



MARKINGHHAEEINEom www.studypapers.co.za -2-
STRENGHT OF MATERIAL AND STRUCTURES N6

1.3 —50
46 v
—40 — 40
20 2N J \36
30 ou

0 o o2 o3 oz o
.20
/‘ -24
_3ﬁ /
—-40 //
50 60 @)
[16]
QUESTION 2
2.1 _wlt wll x,
Y1 = 8EI T T 6EI
_ 20 x 103 x 1,25*% N 20 x 103 x 1,253 x 1,25 v
T 8x%x200x10% %] 6 X200 x 10° x [
71,208 x 10~°
Yy = ; v
_FEP_ 2x10°x25 _ 52,083x107°
Y2 = 3E1 T3x200x 109 %1 I
Yr=Yy1tY2
B 71,208 x 107° 52,083 x 107°
7x1073 = + 4
1 1
1 =17,613 x 107°m* v
. n(D* — d*)
B 64
n((2d)* — d*
17,613 x 107° = (@d) ) v
64
d=70mmv
D =140mm Vv (8)
2.2 For I =17,613 X 10~%m* select 203 x 102 X 25,3 kg/m (1)
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2.3 wl?
M =FL +T

20 x 103 x 1,252
=2x103x25+ v

2

M = 20,625 kNm v

_M_20625%10°
O =7 T 261x106 " @ (3)
[12]

QUESTION 3
3.1 A=mnr*=mx0,015% = 706,858 X 107® m? v/

F F
- = — 1414,711F v
% = 4~ 706,858 x 10-6

nd* _mX 0,034
64 64

_F><e><Y_F><0,09><0,015
=TT T 739,761 x 10-°

I = =39,761 x 10 m* v

= 33953,055F v

Ormax = 0d T Op
90 x 10° = 1414,711F + 33953,055F v
F=254469N v & m=2594kg v (7)
3.2 o4 = 1414,711F = 3,6 MPa (tensile) v
o, = 33953,055F = 86,4 MPa v

Omin = 0p — 04 = 82,8 MPa v (compressive) v (4)
[11]
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QUESTION 4

4.1

W = pgAl = 2500 x 9,81 x 2,1 X h X 1 = 51502,5h v

_ pgh? 1000 x 9,81 X h?

= 4905h% v
2 2

Ey

h
Moments about the toe: V X xg + F; X 3= W x xq

51502,5h X 0,6 v+ 4905h? X 0,333h v' = 51502,5h X 1,05 v/

h=3,765m v (6)
4.2 W~M =W x x; = (51502,5 X 3,765) x 1,05 = 203,601 kNm v
h h ,765
F~M = E,, X 3= 4905h? x 3= 4905 X 3,765% x = 87,257 kNm v
pos WM _208601_ . ooy
=FM " srzs7 o3 bafe (3)
4.3 e=05B—-—x=105-06=045m v
V =W =51502,5h = 51502,5 X 3,765 = 193,905 kN v
_V, 6Ve 193905 6x193905x045 . ., .
Omax =5+ gz = 21 212 = , a (comp)
V 6Ve 193,905 6x 193,905 x 0,45 2N v
Omin =5~ gz = 21 RE = —26,382 kPa (tensile) 4)
[13]
QUESTION 5
5.1 W, =137%x9,81 x4 =5376 kN v
F.=0A=9x%x10°x17,42%x 1073 = 156,78 kN v
Wr = F, + W, + W; = 156,78 + 5,376 + 25 = 187,156 kN v/
_Wr _187156x10° oo oo,
P=" =7 122 "7 @
Oy = p X FOS = 129,969 x 3 v = 389,908 kPa v/ (6)
. L-1 12-05
P v =0495m v
VZ V2 @)
5.3 p (1—sin@\*> 138,889 x 103 /1 — sin 30\
a=L(Z22) = (frass) v =0983m v
pg \1+sin6 1600 x 9,81 \1 4+ sin 30 (2)
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QUESTION 6
6.1 Os _ m(d —n)
o, n

140 B 15(0,38 — n) v
8 n

n=20,175m v (2)
6.2 M, = 0, A,(d — n) = 140 x 10° x 6400 x 1076(0,38 — 0,175) v’

Mg = 183,335 kNm v

M, =M — M, = 300 — 183,335 = 116,665 kNm v/ (3)
6.3 o.(n—t) 8(0,175-10,1)
= = v =3,439 MPa v
Oc1 n 0,175 “ 2)
6.4 1 2 1 2
M, = Eacbngn — Eacl(b —e)(n— t)§(n —t)
8x 10° x b x 0,175% 3,439 x 10° x (b — 0,27)(0,175 — 0,1)?
116665 = - v
3 3
116665 = 82026,0355b v — 6513,665b v' + 1758,69 v
b=1522m v (5)

[12]
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QUESTION 7
7.1 3024
= = v
7.2 R = wx? _ 42 x 103 x 182 2268 kN v
7 2d — 2x3 B

E,=wx =21%x103x18 =378kN v

Fr= |Ff+F2 = 22682 + 3782 = 2299,284 kN v 3)
7.3 Oue 320
= = — J
o FOS 3 40 MPa
A F 2299,284 x 103 57482 % 10-2m? v
= — = = X
o 40x10° ' m
4A 57,482 x 1073
7.4 At 10 m from lower support:x, =18 —-10=8m v

F,, =wx, =21%x103x8 =168 kN v

Fro = |FZ+F% =+/22682 + 1682 = 2274,214 kN v 3)
[10]
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VECTOR DIAGRAMS

STRENGHT OF MATERIAL AND STRUCTURES N6
QUESTION 8
8.1 SPACE DIAGRAMS 8.1 and 8.2
C

E 3 BF v
D
F A 1
v
/ AF
7
E v
8.3 MEMBER MAGNITUDE NATURE
AB (4-5) 25 kN v/ Strut v
AC (1-5) 50 kN v/ TieV
BC (2-5) 86,6 kN v Strut v
DB (3-6) and EB (6-4) 25 kN v/ Strut v
DA (1-7) and EA (7-4) 35,4 kN v Tie v
Rs (2-3) 100 kN v/ Upwardsy
(NOTE: vV = Half mark)
TOTAL:
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(10)

(6)
[16]

100
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