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Part Applied Mechanics

Assignments and answer sheets

First read the following terms and conditions regarding writing and submitting
the replies of the test!

- write your surname including initials and identity number of your study ch clearly on the top of
this front page

-page 7 and 8 are scrap paper, this will not be graded by the lecturer

- for open questions, only place the answers in the input fields and / or tables and / or figures, which
should be done neatly and clearly readable; other notes on the answer sheets will not be graded

- for multiple-choice questions, clearly check a box only; other comments will not be taken into
account

- graphs and sketches drawing to scale in the pre-printed characters

- only a single set of answer sheets per student is handed out, so think carefully first before writing
down the answers

- formulas see page 5

- return the handed out assignment sheets with the answer sheets

- course book, notes, laptop, mobile phone, and similar are not permitted

- a non-graphical pocket calculator is permitted

Do not remove the staples
It is permitted to separate the scrap paper (page 7 and 8)

Assessment of the assignments of this applied mechanics part (25 points for Mechanics in total):
assignment 1:  2+2 +1+2 + 2 points
assignment2: 6+4+6 points

Assessment of the total intermediate test: total number of points (applied mechanics part and
material part together) divided by five.
The total intermediate test contributes for 15% to the final mark.

see next page.
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1. In the mechanical model below, the vertical beam ADE is continuous and infinitely stiff, so it
cannot bend. Normal stiffness of bars AB and CD equals EA.

4+ ——py E Furthermorf for balzrs AB and CD :
F E=2.1 x 10° N/mm
B A = 744 mm’
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1a) The forces in bar AB and CD have to be determined. For each of the statements below
check the box whether they are correct or incorrect: | |
A The force in bar DC equals F as this force is on the left of bar DC and clearly works in the
| / same direction.
= 0 Correct Incorrect

B  For finding the 5 unknown reaction components, at least 2 internal hinges have to be present.

i / Then it doesn't matter which 2 are selected from A, B, C, or D for this.
L O Correct Incorrect
C  The 5 unknown reaction components can be calculated by using the 3 equilibrium equations
:}L ZH = O,ZV = O,ZM = (, and taking into account that in the internal hinges the bending
moment equals zero.
Correct [ Incorrect .

! /) D Taking into account that in the internal hinges the bending moment equals zero, in this
} particular case 2 equilibrium equations are enough to find the forces in bars AB and CD.
Correct O Incorrect

F

1b) Calculate the forces in rod AB and CD, and circle the correct answer for their values
beiow (enly a single answer is correct):

A F4p=2F (tension), Fcp=3F (compression)
B  F4=F (compression), Fcp=3F (compression)
C  F4=2F (tension), Fcp=2F (compression)
2 @ F45=F (tension), Fcp=3F (compression)
E  F45=F (compression), Fcp=F (compression)

1¢) Circle the character of the figure that qualitatively correctly presents the deformations of
the mechanical model. Note that A, B, and C; are the final positions in the deformed model
of the nodes A, B, and C of the undeformed model.

see next page.




1d) Assume F,z=F (tensiom) and Fcp=2F (compressiom). Note that these values do not need to
be the correct answers of question 1b. With this assumption calculate the changes of length of
bar AB and CD and circle a single correct answer below:

Al,=02mm Al,=02mm
Al,=02mm Al,=04mm /
Al =0.0002mm Al =0.0004 mm

Al,=04mm Al,=02mm

Al,=00lmm Al,=002mm

Al,=04mm Al,=0.8mm

mm e ao@»

ie) Assume Al,, =0.1mm (tension) Al =0.3mm (compression) Note that these values do not

need to be the correct answers of question 1d. With this assumption calculate the
displacement of node E and circle a single correct answer below:

Wgr = 0.40 mm
Wey = 0.70 mm
Wgy =0.10 mm

Wy = 0.60 mm

H o a(® e

Wy =0.61 mm

se¢ next page.



2. At the cross-section of the hollow-core beam below, a shear force V and a bending moment M
act. The horizontal line of gravity is positioned at a distance 5a from the bottom of the cross-
section.
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a. In the box below, derive the second moment of area 7 , relative to the horizontal line of gravity,

to be equal to 2364". : I |
3
I"é = T‘?_ \Oa(ld.)s 4+ 20a (2_&_,32 4 Z.Tiiactm_) + 2,442.‘L2_+
( 3 )
‘l,)_ bd:./)(la;) + Bat (44}1 _
_ ab( 5 +vo+ %+ ¥ +L§ +128) = 236a

b. In the box below, calculate the extreme bending stresses in the cross-section (expressed in M and
a) and indicate clearly whether the stress is tension or compression.

i D
M- 0. 2 M
. - e—— o = CompRESSION
M.sa = M .
Lowern epae: U= T3g7¢ = a2z o3 TENSION

D, 0

see next page.



5

c¢) Calculate the shear stress at the location of the transition from web to flange (so at distance 2a
from the top of the cross-section) and calculate the maximum shear stress in the cross-section.
Express all shear stresses in ¥ and a. Make use of the box below.

(D (D
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" . - 2 M
2o, FRom THE TOP V2 A i3ca? = &4 ab
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v _ V(ioa 2220 + 2-a-a-La) _ 4l v
e g -2%6 a¥ 4. a*
L
OR =
_ VCZ/a.-za-i,é_ + 2-'¢&36L-.32._a_) B Li
Cmox = 24- 236 ab | = 3. 1%

1 1
Second moment of area rectangular cs. 1= %bh3 , triangular cs. 1= gbh3 ,round cs. 1= ZTI:(Ri —Rf)

Polar moment of area: I, = l1t(R: -R}))
2
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Formulae for stress: ©O=
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Formula for elongation: Af=——-

EA
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