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Reactions =   Horiz =  15kN  right, Vert = 90kN down
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(b) Typical loads on the truss walkway are shown below.
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() If there is a roller support at A and a pin support at K, calculate the
magnitude and direction of the reactions at A and K.
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(if) Calculate the magnitude and nature of the force in member Gl.

=My =0 Q

-3¢ — & l92s=0©
[¢ = — 385 un  Compression

Magninde of force: ... 3.8 2 N





image5.png




image6.png
i) A crane s used to lit the wall into positon. The end of the crane jibis - 3
shown in the scale drawing below.

Determine the magnitude and nature of the force in member A-5.
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A temporary bridge is consinicted using pin-jointed trusses and beams
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() Caleulate the magnitude of the reaction at &,

EMg Dr=0= R, x /2 ~ 20x8 - 3orxd
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R, = 233N
233w

Magnitude of the reaction at R, =

(i) Caleulate the tensile force in truss member X.
Using Method of Sectrons .
2Hs 2 1'=0=723.3-XSmbo

HemberX. x= 5,_36;
x= 269 kn!
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Tensile force in truss member
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(@) A truss, loaded as shown, is used to support a 50 kg electronic display.
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() Calculate the horizontal and vertical reactions at the support A.
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(i) Calculate the tensile force in member XY.
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(b)  The pin-jointed truss shown is used to span  creek. Each panel is 4 m Tong by
3 mhigh. z
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(i) _Determine the magnitude of the compression force in member 5C. 2
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A pin-jointed truss is loaded as shown.

Water tank

Wind load 15 kN

12m
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(ii) Calculate the magnitude of the force in member BJ.

éF;""= S15 -Bdcos 36.9°
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(iif)  How could this truss be redesigned to inake it more rigid against varying 2
wind direction without changing the types of materials used? Use a
sketch in your answer.
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{¢) A symmetrical pin-jointed roof truss for a warehouse is shown.

The wind load exerts a high pressure on the left side and a low pressure on the.

sight side.
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A

b Detcrmine the intemal forees in members AB and AC using a
‘mathernatical techrique.
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300!

© Verify your answers by applying a graphical method to solve the
internal forces in members AB and AC.
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b force in CE and DE
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‘The method of Sections is:

a used to examine the cross sectional shapes of members ina russ

b used to determine the truc shapes and angles of an inclined
member of a tuss

¢ amethod of truss analysis where a section is passed through &

truss and both sides of the section are analysed to check for

balance

a method of truss analysis to determine internal forces ina

particular member.
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Paint loads on a beam indice bending stesses n the bean:

a  the maximum compressive stress and the maximum tensile
stress are of equal magaitude and are on the outer surfaces of the
beam

b tho cross sectional shape of the beam has 1o bearing on the
‘magnitude of the bending stresses

(©) there e wo bendin s on th el ais,even thovgh
b s curved und e ooding

d the bending strss in the beam is caleulated by dividing the point
load by the cross sectional arca.
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A Uniformly Distributed Load (UDLY:

a will produce the same shape Shear Force and Beading Moment
dingrams as several concentrated point loads placed along the
beam

b can change in g usifoniy song e b
¢ s o ffct o alcladons o simple b
(® b the s it cing s all i o th e,
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() “The forces created by a3 tonse bus on & pn-joned truss bridg ar shown,
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(&) Deteumine the magitude and atuz of e foree i membes CE.
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A roof truss is supported at each end and carries loads as indicated.
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Determine the magnitude AND nature of the forces in the members BC and BD.
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Comypon enks

20k
The diagram shows 2 roof truss supported at each end. e
c
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DRAWN TO SCALE

() A force of 20 kN is applied at joint B. 3

Determine the magnitude and direction of the reaction at the pin joint A.
Dempes -RAVKS ¢ (T:32% (1"25 - (0% 2-(cS

- (4s - 2tces
RA —_—

= ystket
“'s_lti
—RAH +10

A5 SFW =
RAH = 1o kN =— g Jwstivier
= 157N
Zamoz L5
= AR
%907

KN Direction ..M.

Force.




image28.png
)

For a different loading, a 30 KN vertical force is applied at joint 5 and the 3
reaction at the pin joint A is 22.5 kN vertically upwards.
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For a different loading, the force in member CF is 29 kN. CF is a solid

circular member.

Determine the diameter of member CF if the yield stress for steel is

272 MPa, and a factor of safety of 1.6 is used.

Fevl5 o wse U5 22
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In which direction does a reaction force act at a roller support?

(&) Parallel to the supporting surface
(B) Vertical to the supporting surface Aﬁ
(C) Horizontal to the supporting surface '\ Q~

Perpendicular to the supporting surface
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A diagram of a pin-jointed, cantilever truss that supports overhead railway
power cables is shown.

1200N

1V T g
I \1.5 m Sm 1.5 m
B\ _ U5 D E

(X0 45
E
2 F
. 750N
R4 A

A weight of 1200 N is determined to be acting at joint C and the power cable
weight of 750 N is acting at joint E.

(i) Determine the magnitude of the reaction at support A.

+’3§M&= RARISS = 1200% 16 =750 f 4§
1-5Rt = 1500+ 3375
RA= 3aso N
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An image of zn Allen truss bridge is shown.

Which of the following correctly identifies the loading conditions of an Allen truss,
bridge? ‘
A, Timber members in shear and steel members in torsion

Timber members in torsion and stecl members in shear

Timber members in tension and steel members in compression

Timber members in compression and steel members in tension

B.
c
D.
@ + Truss members can only he in tenson
or comgnesson . "’
. Steel lashgh tensile cdreny s
L Tombor (o weal (n FenCon buk relahody

high Vi coumpress i
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(i) Determine the magnitude and the direction of the reaction at the pin 3
joint B.
14+ Ary = L RAV-12 00750
RAV = [950N 4

2. e ZFU= - RAH + 3hSe
= 3 450N
R&H 450 R3.
lase

3. - ©

R8 = [Tiaso® ¢ 3450 B

3450
= 39¢3 N

4 Tean =

Reaction at B...
(iij) Determine the magnitude and the nature of the force in member AC 3

© Methog of Soctans ~niGht kavd Sicte
o Take momewts ahout E.Ho
elimivete BE ancl AE,

° Assume AC fn tension,

DIEME= +ACk 2012 Hzo0yn "
+2.02ACs ~3oo
Ac = = /1628 A. A d:202m

o AsSumed Cense mcoppect
So AC in (owﬂ»essmm

Force in AC.
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A pin-jointed truss desigaed to support a roadside sign is shown.
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Determine the magnitude and nature of the force in member C.

X
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Truss Analysis

A small jib crane is connected to a factory wall as shown in the sketch below.

Cable

120 kg
(20047,

A 120 kg mass is supported from joint C.
(a)  Determine the magnitude of the forces in the tie AC and the jib BC.

.
Seale 1:20

Coulel checle
usfnj Sine
rele

1200A!.

Forceintie AC __ 2 24 KN,
Force in jib BC 3-02 kN
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A deck crane has a mass of 30 tonnes which acts through the centre of gravity as soon below. A 10
tonne counter weight is used during the lfting operation of a 5 tonne load.

cable__

load

Determine the reaction at each support, A & B.
3000

el SN S
—

Ra RR
DEM g =+50vi5 - 200%s - (00kT +RE X L

RR = 7ska

L1SFu = +75-50 -300-loo +RA
Ra= 37sknat

Magnitude of reaction at A 375 KA ¢

Magnitude of reaction at B 7skn t
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A 25 m beam is loaded vertically as shown. Determine the magnitude and direction of the
reactions at the supports A and B

JEMRA= O
* 20 x§-15%12.5-20% 20-Ex 25 + REX2S
37§
= 33.5kA b

:’ﬂA~zs-l§-2o~€\‘Ré
LRA= 3rsent

ReactionA __ 315 Kl {

Reaction B 23-SKN
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Arailway bridge of 250 tonnes is loaded by a stationary train as shown.

m= 250t
&24’::0)«/ 250000Kkg -
= 2500 KAl
-
<l 8
wom |, 20m :k“l\g
(43 T
750 kN

250kN  S00KN 500N

Find the reactions at A and 8.
DEMRE = - RAXEO+ TS0k S0+ 250 %40 +3000x 30 ¢ Soox 20
s pAs 245€.3ka b
+hEF

= o
= +21;6'35'750—-25’0»{00-500fll&
2B = 2047kt

Resctin __ 245788 kN H




image42.png
Abar of weight 80 N and 3 metres long is hinged to the wall at A as shown below. At the end Bit is

supported by a tie which is fixed to a point C on the wall 2 metres above A. The bar supports a load
of 600 N at a point 1 metre from B.

Find the horizontal and vertical components of the reaction at A and the tension in the tie BC.

C

€
~
2l
W
. A i5m osm| iom |8
CL
80N 600N
DEMA =

Boxl.€-Coox2 + BCK L6
Be = 752N
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| ve
Sinz3y = &
Tasa Ve
ves satznt e
. . _HE
°5 33:7% 392, .
CGreN<=—

79628

+fEFy = +RAV + L4l 2-80-6eo
RAV 23¢-20 4

Wl

EesFH
. RAN

"

+RAH - C6lC
C6le N —=

"

Horizontal component Cel g N —=
Vertcal component __ 23 2-8

Tension BC 795:2N
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Calculate the reactions at the two bridge supports for the loading applied to the truss bridge.
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Atruss, loaded as shown, is used to support a 50 kg electronic display.

R‘Ad 2000 1000

50 kg di

(a) Calculate the horizontal and vertical reactions at the support A.

+12Fy = +RAV -s00
CWRAV= &oolN4

DEMp = +RAUX(-500K3
- fSoo N <=

Horizontal reaction ___/$ 0o N <—

Vertical reaction sooN 1
(b)  Calculate the tensile force in member XY.
Methoo of Joirte
XY Secale lits
500N
ad tloN
500N

Tensile force 670N
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A pin-jointed truss is loaded as shown below.

av
RAN . AK

1000

(a)

be

Force in BC 3-5kn

7eo
Jan 0= Jooo

[

2kN (2000N
1000

Determine the magnitude and nature (tension or compression) of the force in member BC.

Scale (150

2 kN (200003

Nature TenSion /guay fom

(b) _Determine the reaction force at the support A.

Finel RE.
DEMRAS REX 7= Sxi-2x2
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L ZFu = 40 43-RAH
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The pin-jointed truss shown is used to span a creek. Each panel is 4 m long by 3 m high.

3
| o B2 =
-
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) {
4 l—4m D "B RBH
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(a)  Calculate the magnitude of horizontal and vertical reactions at support 8.
(SEMB = = RA%20-Cx3 4+7-5% 1L+ 12%4
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“AEFV = +72-7:5-12+RBV
Rev = 12:3kn 1t
t=FH = + &-RBH
ReH = FKN < Horizontal reaction at 8 B KN <
Vertical reaction at B 2.3ent

,
(b)  Determine the magnitudk of the compression force in member BC.
2 kn Seale 43l

Re )
3087 SN 123w
RO
T\i-&k*/

B<C Q0.5 KA

BD @-SRN

KR [Com,

Magnitude of force __s2
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The truss shown is used to support the roof of a railway station platform shelter. The truss also
supports a train indicator and a clock. The truss has a weight of 4 kN acting through its centre of
mass. All members are 2 metres in length.

-

Weight of Weight
indicator ofclock
450N Toon
Member A
Support 1 Support 2
(a)  Determine the reaction in Support 1.
INEMeq = +450 T ~SIVk4 +Looor2 = (o%3 .
sy = 2¢4sn b
Reactioninsupport 1= 26 45 A #
(b)  Determine the magnitude and nature of the force in Member A.
¥ Metlog o Ceciions
Concraer forces on e Pf
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A Elle = pusoxz +mAw (73
- 1-73MA = Foo . . . d
S mA=-S20-2N. Sinte’s 3
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(i Correct - @answesr a ative
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Nature of force in Member A = __ (o ap reSsroin
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Details of a small trussed bridge are given below.

The truss is loaded by the two forces as shown above.

(a)  Determine the horizontal and vertical components of the reaction at A.

NeEmg = o
= 10O R L& + (0% 2-§-RBx T
RE = S2-724A 1

+12Fy = +RAH =100 15272
RAH = 4722 f

to=Fy = +RAH ~(0 .
RAN = 1D KN ~—>

Horizontal component of Reaction at A 1OKN —>

Vertical component of Reaction at A 47.22 kn B

(b)  Determine the magnitude of the force in Member DE.  + (o n Srofeps force s
on riaht Kand<ide

Deuc = o of section plane
= §2:78%3 +10%2.5<%.5pDF
DE = (58 78-2§
2.5
= §3-33KM

Force inMember D __ 3333 KN éTmm‘m)
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The truss shown is used to support overhead wires for an electric rail system.

Determine the magnitude and nature of the force in Member A.

B s
Truss cqmmetrical so bothk ™
reactions are (LKA
Use method of se cfrons.
g“":, % Only considen forces on
e 2k m Lf hawot Siele o
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Kecause answer is nejative
S0 Momber A 15 in Compression .
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Nature of the force in Member 4= __C/0M pressren
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Small steel bridges are often constructed using a Warren truss. The truss may be above or below
the roadway. It is necessary to calculate the internal forces in all members for different loadings so
that the engineer can use the correct cross-sectional area to carry these stresses.

Using  method of sections, determine the magnitude and nature (tension or compression) of
the force in members CE and DE.

The truss is loaded, as shown.
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(b)  Force in CE and DE.
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A pin-jointed truss is loaded as shown.

(a)  Calculate the magnitude of the vertical reactions at A and J, and the horizontal
reaction at A.
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(b)  Calculate the magnitude of the force in member 8.
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A temporary bridge is constructed using pin-jointed trusses and beams.

Calculate the magnitude of the reaction at Ry.

(a)
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Calculate the tensile force in truss member X.
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The truss shown is used to support the roof of a railiway station platform shelter.
The truss also supports a train indicator and a clock. The truss has a weight of
41N acting through s cente of mass. All members are 2 metres in length.
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+) { M$L

2

(190x3) + (5% 4) - (4000x2) - (#50x7) = 0

0 = 570+ 485 - 8000 - 3150

45, = l0580

5, = loséo , 4 2045

Reaction in Support 1 = ... & 8.1 N

(if) Determine the magnitude and nature of the force in Member A 3
D¢ m = os (he173) - (s50x2) he2aned

= 900 = 173

“f3
A= 59.6





image55.png




image56.png
iTeachE1EY]




image57.png
iTeachE1EY]




