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Examples:
Trusses and Columns

Example 1
Example Problem 4.1 (Method of Joints)

An asymmetrical roof truss, shown in Figure 4.4, supports
two vertical roof loads. Determine the support reactions at
each end, then, using the method of joints, solve for all mem-
ber forces. Summarize the results of all member forces on a
FBD (this diagram is referred to as a force summation diagran).
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3. look for special cases:

1200 Ib.
% C, so CE = BC and CD = -1200"

=LL: F, so DF = AF and BF =0
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4. choose a joint with 2 or less unknowns: E or A will work (C won't) 6. last jéint needs only one equation
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need BD, AB, (AF or DF) which leaves joints B, D & A (F won’t work)

5. choose a joint with 2 or less unknowns: B, D or A will work (F won't)
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Example 2
Example Problem 4.3 (Method of Sections)

A 64-foot parallel chord truss (Figure 4.30) supports hori-
zontal and vertical loads as shown. Using the method of
sections, determine the member forces BC, HG, and GD.

1. look for sections
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3. solve for support forces

SFE=A+4=0 A4

SF =A -4 -4 -3 +E=0
M, = —4% 12" — 4% 16" —4* 32" — 35 .48" + £.64" = 0

E-= 3?:;_& and sub: A, :

4. draw section
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5. look for intersection for summing moments (B or G)

6. write equilibrium equations

ft k ft k ft 128kﬂ k
M, =HG12' 5" 16" ~4" 12" =0 HG=—""—=[1067
> M, =4 16" —5*.32" —4*.12" —BC.12" =0
k-ft
Bo=" [y
—12

(SF =5 -4 - BG[;J 0 BG=-167")

&b r’iiiéaj
5k
127
20

2

7. repeat with other section
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Example 3 From eStructures v1.1, Schodek and Pollalis, 2000 Harvard College
Braced Column @) ®I STEP 1 -
COLUMNS MEMBER TIMBER
= B m, Modulus of Elasticity
critical D I E', =16x 10‘5 |bﬁn;'
I, d=3in.
A i: ned Crushing Stress
LN == Lr=12fi=144in Fe = 2400 IbAn’
N (W RN BRACED COLUMNS
. i Two buckling modes must
! I be checked
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Braced Column @@ STEP 2 -
COLUMNS MEMBER TIMBER
i Modulus of Elasticity
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OUT OF PLANE BUCKLING: P_
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P. f.. <F. .. Member Buckles
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Example 3 (continued)
Braced Column @@I STEP 3 -
COLUMNS R Sl
P etk '_ Modulus of Elasticity
e ' E,=16x 10" IbAn’
L J, d=3in.D I ik
- M 3 Crushing Stress
e | I L=12f=144in v Fe=2400 IbAn’
IN PLANE BUCKLING: P,
L=L.2 Length = ?\l/era{l Phlysical Length = Ly
/ Moment of Inertia: |y, I
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8y e T T (144)27
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Braced Column @@I STEP 4 -
COLUMNS MEMBER TIMBER
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Example 3 (continued)
@@I STEP § -

Braced Column

COLUMNS MEMBER TIMBER
P i Modulus of Elasticity
crtical L E.=16x 10" IbAr’
. d=3ln.D I y
~ . Toow Crushing Stress
I = Le=12fi=144in 1’ Fe =2400 IbAn’
; i SINCEP < P_, THE COLUMN ACTUALLY
4 %S BUCKLES IN THE OUT-OF-PLANE DIRECTION.
N
'u' IS Bracing Level ‘ P
‘Iv o Gmm  and
o A L,=L/2 Critical Buckling
e L Load for Column:
Fnned o H
[k{ i = 3,423 |bs
P f
Braced Column @@ I STEP & -
COLUMNS MEMBER TIMBER
P b ain: ’ Modulus of Elasticity
1 17 e — |:| I E, =1.6x10" Ib/n’
A P ) . : Crushing Stress
Le=12n=148in 17 Fc =2400 |bAn

‘\ NOTE THAT IF THE MID-HEIGHT BRACING
WERE “REMOVED”, THEN THE COLUMN
WOULD BUCKLE AT A LOWER LOAD IN

THE OTHER DIRECTION
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}( End i P.. =3.423 As Before
.: slme P,:Q_ < P': R,
me _‘f’_ The Column buckles as shown
P ataload of 1,521.es



