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Truss joints

° Bolting or welding of the ends of the
members to a gusset plates or passing a
large bolt through each of the members

Gusset
Plate _ !

®  Properly aligned gusset plates equivalent to
pins (i.e., no moments) from coplanar,
concurrent forces

*  Simple trusses built from triangular
members
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Method of joints .. [or, method of pins

®  Entire truss is in equilibrium if and only if all individual pieces (truss
members and connecting pins) are in equilibrium.

®  Truss members are two-force members: equilibrium satisfied by equal,
opposite, collinear forces.

= Tension: member has forces elongating, AT C
= Compression: member has forces shortening. 1 Y

*  Pinsin equilibrium:), F, = 0 and }; F,=0

Procedure for analysis:

*  Free-body diagram for each joint

*  Start with joints with at least 1 known force
and 1-2 unknown forces.

®  Generates two equations, 1-2 unknowns for 5 V ] A
each joint. V7 C

®  Assume the unknown force members to be in tensionf7. e . . .

Tension Compression

the forces “pull”on the pin. Numerical solutions will \1elc|
positive scalars for members in tension and negatl\e scalar
for members in compression.

p
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Example 1) \
The truss, used to support a balcony, is subjected

to the loading shown. Approximate each joint as a
______________ pin and determine the force in each member. State

' .:.CT whether the members are in tension or

compression.
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We will determine the force in each member of the truss and
indicate whether the members are in tension or compression.
1) What kind of reaction forces operate at A and C?

A. Ax, Cy,

all others zero
B. Ay, Gy,

all others zero
C. Ay A,

all others zero

D. Ax, Ay, G
all others zero )

E. AuA, G, G,

all others zero
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We will determine the force in each member of the truss and
indicate whether the members are in tension or compression.

2) How many unknown forces on joint B?
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We will determine the force in each member of the truss and
indicate whether the members are in tension or compression.
3) What is the reaction force at Cy?

A. 3.0kN 1
B. 1.5kN 1
C. 0

D. 1.5kN |
E. 3.0kN |
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We will determine the force in each member of the truss and
indicate whether the members are in tension or compression.

4) What are the sums of forces along x on joint C? (For your FBD,
—_—

use the convention irst assume all forces are in tension)
A.  Fcp cos 30° + Fcp sin 45° =0 oV
yoee

B. —Fcp cos 30° + Fcp sin 45° = 0 Co\\we
\N

C. Fcpsin 30° + Fep cos 45° =0
D. —Fcp sin 30° + Fcg cos 45° =0
E. None of the above

FCFS SFx= 0 ’

; & = 2m
O w{ t P a6+ S%,

.5 /\)
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We will determine the force in each member of the truss and indicate
whether the members are in tension or compression.
5) What are the sums of forces along y on joint C? (For your FBD, use
the convention where we first assume all forces are in tension)

A. 1.5kN + Fcp cos 30° — Fc cos 45° =0

B. 1.5kN + Fcp cos 30° + Fcp cos 45° =0

C. 1.5kN + Fcp sin 30° — Fcp cos 45° =0

D. 1.5KkN + Fep sin 30° W

E. None of the above
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