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- C\V 100 MECHANICS -~ FINAL EXAM 2008

1. AB represents the cross section of a3 m wide dam that has fresh water of depth 2.7 m on one side. Neglecting the
weight of the dam calculate the reactions at A and B.

Draw the free body diagram in the space bellow:

\

}iwiwm"
A= 426 m:\mﬂ
m% - mm.ﬂ.g $

wx 2 NW.NE =

2. In the space provided plot the shear force and bending moment diagrams for the wood beant >w0_uh and show w: key
values. The failure stress for the material in compression and tension is 8 MPa Eﬁ the load (safety) factor is 1.9. Determine the
required depth d for the rectangular cross section of the beam shown. Depths are available in increments of 10 mm.

150 mm
7.5 kN )
7]
10 kN /m . \\ d
) i
I L /N
W&Vﬂ. & c b md@\i cross Seckion
L 4m ol 15m | +5u| 15,
. T 1 i
+ AS _
2.53 2.5%
vy | @ - .
: ©
XK= 184 (@] g "
1188 Hax 22 )
115
M ® 43K
1(kN-m) ®
‘ ) T T o
= N.ﬁ/\

3. An L-shaped pipe bracket is supported by a ball-and socket at A, by 2 ball-and socket at D which has been modified to
permit movement in the z direction, and by cable BE. The mass of the pipe segment AC is 2 kg/m whereas the mass of
segment CD can be neglected. Determine the tension in cable BE and the components of the reaction at D.

Answers s
Teg = 541 kN m

4. The pulley on the pin-connected frame has a radius of 0.5 m.
a) Determine the components of the forces at the three pins on mem

of ABC.
b) Determine the reaction components at F.

ber ABC. Show your answers on a separate the sketch -

hen

5. For the given truss shown supported by a pin at A and a roller at H,
a) determine the forces in members EJ, LK and IF,
b) determine the cross section of member LK if the failure stress for the material is 100 MPa and the load (safety) factor is
1.8. Assume a square cross section,
¢) calculate the elongation of member BM. The modulus of elasticity E, of the material is 200 000 MPa.

6 Yimes Dma=1B M

V;w\:vmsw

4 Ey=118 kN
L = 58.5 EN(TY
_ﬁﬂOmNm_d *o:.h %m&

B) for L . enoss secdion:

(30.4 « 32.4Ymm

) for L+ 4ls 0833 iy

=

S D 18N

40 kN

40 kN

4m




ClVv 10l STRUCTURES, MATERIALS, DESIGN FINAL EXAM 72007

1. .The truss shown which is supported by a roller at A and a pin at B is loaded as shown..
(a) Determine the reaction components at A and B
(b) Determine the forces in members CD and EH

(c) Determine the stress in member CD and its elongation. E =12 x 10° MPa and the cross-sectional area is
500 mum’.

4. The welded steel bean1 ABC which has the wide- flanged shape shown is supported by a pin at A and a

Amswers roller at B. The yield stress for the steel is 380 MPa, and the plate is only available in width increments of
= 10 pum. ) .
N < 7 ' d i @ M WMM M_ Hz (a) Sketch the shear and moment diagrams for AB in the space provided. mro&\ all key values.
“ .m mmu 3 m ko lv_w (b) For the beam segment AB, determine the minimum flange width, b, assuming a load factor of 1.8,
R = ; :
TokN .
S B F . b) = j81.9kNCC) . GO kN - _—
©

EH= 271 kNCT
25 kKN
A - (t) G=36¢ MP 1 3 /o 5
Joom | ot | oawm L= 1213 mm]| R /A

}_
_
Zwm

2. The pulleys in the pin-connected frame shown have a radius of 125 min. Determine: _\ s \._rNde
() the reaction components at A and F 1z
(b) the components of the forces at the four pins on member ABCD. Show your answers on a sketch of ABCD. ' a5
Answers; . & @ o o\ ?w,_\
() Ax= 13.20kN o=  F=13.28 kN ¥ e o | -
>mn 0.981 kN ﬁ&n 5.83kN 4 Mo 3246 voss
=Ho
€3 + 250 .
;3.28 kn 4%kV  3agkn @ rape
. A - S——ow—T ST - =Y
o »«1 .« 4 $ fe @ + o mwl v
098 kN 4-9pkn  1079EN  4:900 kN LENp

L) (a) The cross-section of a 5 m long dam for a fresh water lake is shown. Over a period of time a layer of silt
has settled on the boltom to a depth of 2 m. Assuming that silt is equivalent to a liquid having a density
0f 1760 kg/m* determine the overturning moment of the silt and water about point A.
T .

hv]

5. A uniformly thick steel plate is supported by a ball-and-socket at B, two pin-connected bars CE and CF located
at C, and the cable AD. The plate which weighs 20 kN supports a vertical force of 40 kN located at Q.
M= 1815 _Q,_s_AU (a) Sketch a free body of the plate in the space provided; show the x and y coordinates of the 20 kN self-weight
(b) Determine the force in the cable.

4 S>. Ansuer: :

Zomn

Apswer @ To=37.5 vzg

(b) A beam with a rectangular cross-section is subjected to a bending moment M which produces the
stresses shown in side view. Determine the bending moment M.

JOS,.S
, _ qwsam N )
70 v Ansiver
‘V\\li ~ 0 mm | M=916 kin )

. 50 wan

7O vaw




CWV 101 GSTRUCTV RES, MATERIALS, DESIGN

1. The solid 6 m wide gate (barrier) ABC whose cross-section is shown has a uniform density of 4000 kg/m’ . It
is used to control flow in a fresh water smooth-bottomed channel. Determine the reaction components at the

hinge A and at the contact point C.

A
< Answers
B N Cy= 1282 fewo 4
= \.N . 377 kut
g Ax = 265 kv o
W
- o
AN /f\’_ .
| =
I

2. The timber truss shown, which is supported by a pin at A and a roller at B, is subjected to a single vertical load
P =117 kN which can act at either point C or point D. Considering both cases, determine the required cross-
section for member ED assuming that the failure stresses for the timber are 10 MPa in tension and 15 MPa in
compression. Use a load factor =2.4, and E = 12 x 10° MPa. The cross-section is also shown.

o0.5d
j Nswers :
E F rerl: ED= &5 ki (C)
£ »AA feld ku 144.2 mm
m | d bueld\ d= 232,y et
: A = ! cAded : Bb=G5LuT)

— [ . D - -
.ﬁﬁ s d= |77 om

L\S./ &lif L.S>

3. The 2.2 m uniform bar AB is supported by a ball-and-socket at A and two smooth walls at B, one in the x-y
plane and one in the y-z plane. The bar weighs 400 N/m and the tension in the vertical cable CD is 2 kN.
Sketch the free body diagram for the bar AB, and determine the reaction components at A and B,

Ausmers ;
Axw 1.885 ka N
bwn 2.41 by -—
Az = 288 ko $
w@u [.835 bwy ~»
Bx = 2,21 kil

FINAL EXAM DECEMBER. 2005

4. The pin-connected frame is supported by a cable AB and a pin at O. Neglecting the weights of all of the

components determine:
(a) the force in the cable AB and the reaction components at O
(b) the force components acting at B, C, D, and O of member BCDO. Show the force components on a

sketch of BCDO.
7.5 kN "
75k 7-Bakly
2
F5kd

Mm i ﬁ\lﬂ\lj “
) =

2] kN @ o

5. A simply supported emergency pedestrian bridge spans 10 m; one of the beams is shown in F iguie A. Thebridge
consists of a timber deck fastened to two beams each made from two127 x 76 x 8 hollow structural sections (HSS)
as shown in the cross-section. The load on the bridge consists of a uniform load of 1.5 kN/m? which includes the
self-weight of the bridge, and two concentrated loads of 10 kN, one on each beam. Assume that the yield stress for
the steel is 350 MPa. The properties of the HSS are given below.

(a) Sketch the shear and moment diagram for one beam )

(b) Determine the maximum stress in the beams due to bending moment

(c) Comment on the adeauacy (safety) of the beams..

RECTANGULAR Hollow Structural Sectlons ) B . . -

Dead i ’ Torslon |Shear
D Size Mass |Load] Area | I 5y I Zy b 8y Ty Zy J Cq
men X mm x mm mm X mem X mm m | wwm | mm? _o-.._.._.__leu.._...u om_116% w108 med)iod mmY mm [10% mm 107 ment ':.sw
5| Hs! 53| 257 | o 8. 4 | 432 |1267 | 2697|765 | 28.8 | 875 | G600 | 16%0
e :wm_sﬁm.%%._ 231 | 03i7| 2a%0] oan | a4 |3 'D |28 @5 | B3| 773 | S50 | 18%
x64 x635 | 182 | 078 | 2320 470 | 740 | 45 | a3 |20 | 551 | 2001 | 652 | 4es0 | 1280
x48 x478 | 141 | 0136 1700} 278 | 695 | 453 | 78 | 470 | 447 | 3058 | 517 | 3eso | 1030
ﬂ\ﬂu ore N 10k 10kN 15kt 10k
i P Y W \
\H o kN
p LT - 8
- . Dack /
TR . .A/%/ﬁ * _ 122mm 127 mm I_ *l
L 4m | ém N ;
N 0:.5m 2m 0.5m
Beam .
Cross-Section,
1726 of the Whole Bridge
) @ 825 Beam Section
o T ° >=\Miwm 2
=L =) .

(b) Grma= 298 MPo
- (c) 350y 298 safe for ped. britge

) . E«STJV Doad Nfctx LIES 3&4 .




1. A pipe-assembly, which is held in place by a ball-and-socket at A and by two cables, supports two loads both
of which lic in the y-z plane, The weight of the pipes themselves can be neglected. Determine the tensions in
the two cables, and the reaction components at A.

cly

0\ STRUGCTURES,

Ahsars :
e

@b = 25,2 kv (T
BC = a1 EN(T)

Ax =0
>m .52 kN -+

Ap = 2lEN

The nose-wheel assembly for an airplane is raised by the application of a moment M to member BC applied
through the shaft at B. Member AO and the wheel have a combined mass of 50 kg, and the centre of mass for
the two elements is at G.. Members DC and CB are both 500 mm long and their masses can be neglected.
Determine the required value of M to hold the assembly in the equilibrium position shown.

The timber truss shown is supported by a pin at A and a roller at B. The truss supports a single vertical load

of 120 kN which can act at either joint C or joint D but not both. Failure stress for the timber is 12 MPa in

tension and 15 MPa in compression, and E = 12 x 10% MPa,

(a) Deteriine the force in member FD for each of the two possible loadings

(b) Given that the cross-section for member FD is to be rectangular as shown, and that the load factor is 2,
determine the minimum cross-sectional dimension “d” to the nearest 5 mum.

Answers

L

0-6d

Au_mos? S 90w

15 mo

(6) loaotaf ¢ : FD= SoknE)
Load of p1 Fp=-loo kN (1)

ﬁ.wv cvoss sechow ¢bcosew:

MATERIALS, DESIGN

FINAL EXAM 2006

4. A simply supported beam for an office building has been.fabricated from a 203 x 102 x 8 HSS section and

two 300 mm x 10 mm plates; the service loading used for the design is shown. The cross-section of the
beam and the properties of the HSS section are given below. The yield stress for the steel is 360 MPa.
(a) Sketch the shear and moment diagrams in the space provided. Show all key values.

(b) Determine the maximum stress in the steel caused by the bending moment.

(¢) Determine the apparent load factor based on yield and comment on the adequacy (safety) of the beam.

RECTANGULAR Hollow Structural Sections

Dead -
Dy Size Mass |Load| Area | Ix S | Zy b 1Sy | w | %
TN X T X mn M % mm X km | wom | om? [108 medfte? mo¥] men | 167 mad[108 mandfiod ] men (107 mand)
HSS 20x102x13 HeS 203x102x12.7 [ 524 |0.514 | 6680f atz | 207 | 684 | 405 [ 102 | 201"
x 11 xi1a | 485 |odso| 8a7o| a7 | boz | eoa | d07 | ‘6da| 06 |aoa | 24
x9.5 x8.53 | 409, |0401 | 5210f 258 | 253 | 703 | 325 | @66 168 [405 | 199
X80 x7.95 ( 348 0341 4430) 225 | 221 1712 | 201-] 764 148 |41z | 172
x84 | x635 | 283 |ozys| aeiof 18 | 185 |72z | 232 | 635] 125 |420 | -143
X448 x4.78 | 217 jo13| 2760] 147 | 145 | 731 | 180 | s03| eaol427 | 111
| ] M
<
Ve ke /m . o
: ; —N——— |8
4k oL LT T FL = _ B
—— ] — =z > 21

c v
[ony®

Answers
@) O_.puw_\?_sm
ruv D/SSK = 346 ZT&.

5. A gate in a salt-water canal is hinged at A as shown, and held closed by the pin-connected assembly CDE. The
canal is 3.2 m wide and the density of the salt water is 1040 kg/m®. Determine the minimum vertical tension force,
T, required to keep the gate closed.

A

“

T= W41 knf

m J, Llvn Lo.




