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Definition: A truss is a structure composed of straight slender members that
are connected at their ends by pin joints. The truss is one of the oldest and
most important structures in engineering applications.
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Combination of tension members with Compression members in the same Structure

Trusses

Trusses are very efficient structures

The ratio of the self weight to the load bearing capacity, is very small
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1. Statically Determinate Trusses
To be able to determine the internal forces in the individual members

of an ideal truss, the following assumptions are made:

1. The members are connected through smooth pins (frictionless joints).
2. External forces are applied at the pins only.

- /Purlin

St— .- =i b %) o
l I Roof truss T

In a plane truss m members connected through / joints, & supported by r reactions.
In order to be able to determine the m + r unknown forces from the 2 ; equilibrium
conditions, the number of unknowns has to be equal to the number of equations: 2/ =m +r.

For space truss, the condition becomes: 3/=m +r.
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2. Determination of the Internal Forces Adalal) 5 gall mass 2
2.1. Method of Joints Mall ) 1Ay 1.2

The method of joints consists of applying the equilibrium conditions to
the free-body diagram of each joint of the truss. It is a systematic method

and can be used for every statically determinate truss.
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|dentification of zero-force members N NG S
S1=0, S2=0 S1=F, 55=0 S1=82, S3=0
(1) (2) (3)
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Tension member or Compression member

! Tension Compression
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It is not always possible to determine by inspection whether a member is
subject to tension or compression. Therefore, we shall always assume that all
the members of a truss are under tension. If the analysis gives a negative value
for the force in a member, this member is in reality subject to compression.

In practice, it may be more convenient to determine first the support reactions
from the free-body diagram of the complete truss. Then three other equilibrium
equations within the method of joints will serve as checks.
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F Example 1. The truss shown in Fig. a is loaded by an
—1 external force F. Determine the forces at the supports and

i in the members of the truss.
5~ Solution: numbering joints & members: 2j=m +r.

e e 1) Fig. b, F. B. D. of the truss. Eq Egs.:
1 —. BH 0 L _ S L I ]
k ~4=0:-4lF+61B,=0 = B=(2/3)F 5:\32 . j\@ . f;@
aB=0:2 IR 6IA=0 > A=(1/3)F . . O

2) Identification of zero-force members.:

3) Joint Equilibrium: F. B. Ds. for joints

) TS, 4A4=0=S, =—A=—(1/3)F

1) T: =8, — Sgsina = 0 = S3 = —S;/sina. = (1/3)F/sina
—: S3cosa+ S, = 0= S5, = —S5;c0sa = —(1/3)F/tana

) —>:—S,+S;=0=S, =S, = —(1/3)F/tanc.

V) T: S3sina + Sysina = 0 = S, = —S3= —(1/3)F/sina

S Sy S Su —: —S3cosa + Sycosa + Sg = 0 = Sg = S3c0800 — S, cosa=(2/3) Atana
. N o . 2 B \/y 1. —S,sina — Syysine— F = 0 = S;, = —S, —F /sino. = —(2/3) Asina
_1 Vo S5 55 ML Sz S ;ﬂl —: =S, — S,cosa + S;1cos0 = 0 =[(1/3) +(1/3) — (2/3)]F tana=0

£ " VI -:=S3+ S, =0=>5,, =S5 = (2/3)Ftana

VI 1: By +S;,sina = 0 = [(2/3) — (2/3)]F=0
—. —Slz a 511COSCX+ BH= 0 =>[_(2/3) +(2/3)]F/tan0t + 0=0
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P O =-— p—-— O —— N2 2 g\,\‘sz 3§\\S;;
tension member compression member 51=0, 5,=0 S1=F, 5=0 S1=952, 53=0

b

e a :
Ta Example 2. For the given truss, the forces in the bars
O — _ shall be determined.
A } OF 5> DB

fe— 20 —t— 20 —wf=— 20 —»]
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tension member compression member 51=0, 5,=0 fle* §2=0 S1=952, 53=0
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-~ Example 3. For the given truss, all bar forces have to be determined.
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Problem 1. For the given truss, the bar forces have to
be determined with the Method of Joints.

Problem 2. For the given truss, the bar forces
have to be determined with the Method of
Joints.

M
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Problem 3. Determine the bar forces for
the given truss.
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