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VRAAG 1

1.1

)

b
bleOmm:a+ﬁ=30x106....(2)\/

(D) +(2):2a=76x10°

a=38x10° v
b =-0,08 x 10 v

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

oy = 40 MPa (saamdrukkend) v

b

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

or = 36 MPa (saamdrukkend) v
1.2

b
by 200 mm : a+ﬁ=36><106 I ) R4
by 400 mm : a + —— = 0 4) v
y mm:a gz = O

(3) — (4) : 25b — 6,25b = 36 X 10°

b=192x10° v
a=-12x10° v

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

oy = —24 MPa (trek) v
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1.3 —50
46 v
—40 ——— 40
—an 2N J \36
. \J
0 ol ol o3 7o
.20
/ -24
.30 —
—-40 //
0 80 @)
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VRAAG 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~°
Y, = 1 v
_FI3_ 2x10°x250 52,083x 1077
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
m((2d)* — d*
17,613 x 107° = (@d) ) v
64
d=70mmv
D =140mm Vv (8)
2.2 Virl = 17,613 x 107°m* kies 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]

VRAAG 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

_FXeXY_FXQWXOﬁB
=TT T 739,761 x 10-°

I = =39,761 x 10 m* v

= 33953,055F v

Ormaks = Oa t Op
90 x 10° = 1414,711F + 33953,055F v/
F = 254469 N v & m = 259,4 kg v 7)
32 o, =1414,711F = 3,6 MPa (trek) v
o, = 33953,055F = 86,4 MPa v

Omin = 0p — 04 = 82,8 MPa v’ (saamdrukkend) v (4)
[11]
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VRAAG 4
4.1 W = pgAl = 2500 x 9,81 x 2,1 X h x 1 = 51502,5h v
h* 1000 x 9,81 x h?
Fy = A = 4905h* v
2 2
Momente om die toon: V X xp + Fy X 3= W X x;

51502,5h X 0,6 v + 4905h% X 0,333k v = 51502,5h X 1,05 v
h=3765m v (6)
42  W~M=W xx, = (51502,5 X 3,765) x 1,05 = 203,601 kNm v

)

5
= 87,257 kNm v

h h
F~M = E,, X 3= 4905h? x 3= 4905 X 3,765% x

W~M _ 203,601

FOS =+ = 87257

= 2,3 (veilig) >2 vV
(veilig) 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 193,905 6 x 193,905 x 045
Omaks =gt gz =751 2.12

= 211,053 kPa (druk) v

V. 6Ve 193,905 6x193,905x0,45

Omin =5~ 5z = 1 X = —26,382 kPa (trek) v ()
[13]
VRAAG 5
5.1 W, =137x9,81x4=5376kN v
F.=0A=9%x10°x17,42x 1073 = 156,78 kN v
Wr = F. + W, + Wy = 156,78 + 5,376 + 25 = 187,156 kN v/
Wy 187,156 x 103
p=—= 3 = 129,969 kPa v
Opiteindelike = P X FOS = 129,969 x 3 v/ = 389,908 kPa v/ (6)
. L-1 12-05
5.2 = = v = 0,495 m v
VZ V2 @)
5.3 p (1—sin@\*> 138,889 x 103 /1 — sin 30\
d:-( _ ): ( : )/:o,983m/
pg \1+sin6 1600 x 9,81 \1 4+ sin 30 (2)
[10]
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VRAAG 6

6.1 g, _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)g(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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VRAAG 7

7.1 3024
= = v

7.2 N _sz _4-2)(103 x 182 2268 kN v
7 2d — 2x3 B

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

Fr = |F2+F? =/22682 + 3782 = 2299,284 kN v/ 3)

7.3 _ Owe _ 320

= - = v
o VF 3 40 MPa
A F  2299,284 x 103 57 482 x 10-3m? v
= — = = X
o 40 x 106 ’ m

4A 57,482 x 10~3
d= |—= =271mmvY

7.4 By 10 m vanaf laer stut: x, =18 —10=8m v

F,, =wx, =21 %103 x8 =168 kN v

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

Kopiereg voorbehou Blaai om asseblief



NASIENRIGLYN -8-
STERKTE- EN STRUKTUURLEER N6

VRAAG 8
8.1 RUIMTEDIAGRAMME 8.1en 8.2 VEKTORDIAGRAMME
c 3 4
v
A
@ @ °
. (2)
|
® ’ 1
v
| v
FDI @ 1B :
: :
| |
| |
F |
v B c
2
E 3 BF V.~ *
D
\ 6 v
F A 1 4
v
/ AF
e ! v
(10)
8.3 LID GROOTTE AARD
AB (4-5) 25 kN Stut v
AC (1-5) 50 kN v/ Bint v
BC (2-5) 86,6 kN v Stut v
DB (3-6) en EB (6-4) 25 kN v/ Stut v
DA (1-7) en EA (7-4) 35,4 kN V Bint v
Re (2-3) 100 kN v/ Opwaartsy (6)
(LET WEL: V = Halfpunt) [16]
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