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Problem 1 (Weight 2.5, approx. 40 min. )
.i-";s
The triss structure given in the figure is loaded by & forke of BD kN in node .
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Chuestion a

Caleulate the reaction foroes in the supports & and B,

Answer
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Question b

Somehody elaims that bar 1] s a gero-foree member. s this correct?  Mativate your
RIEWET.
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(Juestion ©

Indicata which hars are gero-foroe membsers.

A nswer

Cluestlon d

Calewlate the forees in all bars with the correct sign for tension and compression. Collect
viur resnilts in the table provided oo the answerform,

Answer
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Cuestion &

Diraw the foree polygon for node G,

Answoer

40 kN
Ib_!._...J...--.I,..--..,......,..--.I. ..... I, .....




Tentamen AEL-S14-1 Student murm rmer: |

18 Augustus 200k Mz

Problem 2 (Weight 1, approx. 30 min. )

The structure depicted in the Ggure consists of o bean AS of length § m connected with
& pin to & beam BS of length 10 m. The structure is losded by a force of 30 kN and &
conphe of 200 kNm halfesy along beam BS.

30 kN
20 kNm
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Question a

Using the principle of virtual work, caleulate the reaction force o support B, Clearly
incdicate the virtual displecement Geld and the direction of the reaction force.

Answer l o Ty
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Question b

Using the principle of virtual sork, caleulate the bending moment in suppore A, Clearly
indicate the virmal displacerment ficld and the sign convention nsed

Answer Ja ﬁH
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Problem 3 {Weight 2, approx, 30 min. )

In grder to certify an alrplane a loading slination must be slmulated. The simulated
loading situation is one in which the sirplane must break bard and chenge direction
simultamesusly the moment the alrplase enters the taxi lane after landing.

Tl alrplane = supported by six two-foree members situatesd] where U nose and main
landinggear are to come. The sixth two-force member is placed at the end of and along
the wing, De dimensions are given in the Ggure. The airplone b loaded by s fores F
of which the components are given as Fy = 36 kN, Fy, = 24 kN en F;, = —8h kN, The
origin of the coordinate axes lies in the center of gravity of the airplane. The weight of
the airplane eguals W = 20 kM. .

Cuestion a

Calewlate the foros in the six owo-force members with the correct slgn for temsion and
OO OO,

Anawer
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Problem 4 [Weight 2.5, approx. A0 min. )

The structure ASB given in the figure is loaded by s force of 80 kN halfwuy along beam
B5. The dimensions are indicated in the figure.

F2m ' 2m o 2m oy 2m o
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Cesation a

Calenlate the reaction forees in the supporta A and B,

Answer
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Cluestion b

Calenlate the commection foroes in pin S and the normal foree in bar 3 with the correct

gign for temsion o compression

, N, = o A, _
IF-‘ ..... ! 53*""3:*:“ ...... + ..ENF. —Ho 'F'”'"J
TF - Sy *2e.s0 ., Sy= ~e R,

Cuestion o

Culelats the forees in the remaining bars with the cormect sign for tension or compression.

Answor
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Clueation «

Disconnect beam ASE from its surroundings and deaw all forces acting on ic.

l
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Luestion &

Draw the bending maoment disgram {M-disgram) of beam ASB with the deformation
SLETIE,

A nawer
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Answer
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Question

Druw the shear force disgram (V-diagram) of heam ASB with the deformation signs,

Answor
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Cuestion g

1 for

Draw the normal force disgrasn {V-diagram| for beam ASH with the correct si

tEmslIGn And mmpr&ulm:

Answer

10 kN

— W Mg W W MR % My mom Mmoo o= oms 8 R A s Hs s ogEoEomAoEomEoAoy

T T L L L T I T I

'
i

CEL TR TLEL L TR LR B
' '
f '

LR L B T T T P B

= 8 s s B S S B E B BREE BT o= o=y o= os oy o= o= oy o= o=

1
LT
a

'
'

L R i Tl Tl T T T S T L |
.
[

'
'

R T T T T T T R
'
.

o m m e s =
1 L] L
1 L] L]
ALY S
i : .
N : 1
B L.
' ' .
[ ' -
Fasp s ag wa
[ [ s
[ ' s
Feamm e =
[ [ -
[ [ -
oo oE o ey '
5 i N
b s
ey e e e s
P s
P s
e g e e e
i § f
i 5 f
F i sl
i & f
i 5 f
F " S sl
i W !
' " .
S
' " ®
i i .
N
: i "
i 5 "

13



Tentamen AE1-814-1 Studentnummen: | | 1

18 Augusius 20404 Manm:

Problem & (Weight 2, approx. 40 min,)

The structure given in the figure consises of two horizontal henms AB and CD of length
L =3 m connected with pins to n disgonal beam B, The latter s at an angle of 45°
with respect to the horizontal beams and b loaded halfeay along its length by & vertical
foree of G kK. The struscture is losded in A by a moment of 150 kNm.

. 150 kNm

4~y

Im

Luestion a

[5 b BO & two-foree member? Motivate vour answer,

Answor
‘I.nruﬂ, actma o~ k. R theas three
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Question b

Caloulate the connection foroes in pins B and © and the reaction forces and moments in
A and [D.

= Ay= 5o AN B, = =52 kn,
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Chuestion

Draw the bending moment diagram (M-disgram) of the entire structure with the defor-

mation signs

A nswer

Cuestion d

Drww the shear force diagram (V-dingraen) of the entire structure with the deformation

SLETLSE,

A nswer

V- {ﬁ.-m réﬁ-lﬂla
V= :‘fﬁ, AN,
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UQuestion e

Drawr the normal force disgram [ N-disgram) of the entire structure with the correct slgns
for temsion and compression,

Answer

)



