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Determination of displacements in trusses (2_D trusses)(energy

method)
ABUAT] B i WL O et 2 WIBIGYI 5 uuwug;g

Given : 2_D truss & loading . N
5
Required : displacement of certain node or reiative dlgglacege of
two nodes %@* > B
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Example:
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300x10

20

300x107

20

4300x10°7

20

300x10™

-28.3

300x10° 20

3QQx1Q?

0

Ox10°

300x10° 283

00x

20
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Get EA outside the table
Pa=N/m?
tJse KN, m as units
E = 200 GPA = 200 x 10° N/m? = 200 x 106 KN/m?
A =300mm2 = 300x 10-¢ m?
Z N,NL = 369.6
369.6 369.6

AV = = = 0.00616m
¢ EA 200 X 106 X 300 X 1079

AV=6.16 mm )

Displacement of frames : e

th

Given : framé?(s?'atlcally determinate) & loading
Required : dlspia@ément of certain node or rotation of a certain

Al gandly (3_94.9-;{9 u—‘~‘=‘-*-“) aldat: Crhadoalt

@M%QM&Ij?MM%JL&LEI:Q&M?

S.olu'tsi%nw steps :
17 Amalyze the given structure to get Mg (& applied load)

2. To get displacement at a certain node apply P=1KN&
analyze the frame to get N, M (M)

3. To get the rotation at a certain node apply m =1 KN.m &
get M'(M";)
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4. The required displacement s :

[ MMdx

5. The required rotation is :

MoM'dx

1X6 = j—mE—[—m

A >0 » in the same direction of P
A<O»opp.ToP .

@ > 0 » in the same direction of m

. ©<0»opptom

@ N>

2 — A
j ="
Bk

Atdispl. X : Mo(X) = M, (lower fibers are tensioned) (tensioned
3gucis ) - -

M{X) > O if (loweF fibers are tensioned)

M(X) <0 if (upperfibers are tensioned)
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2. To get displ. Of A apply P = 1 KN at A and find M(X)

M) =-1.X=-X :
L Mota ®
3. A4= J, MQEETE ?
L L
M{}(""‘X)dx _M(]
AV:.;: f b ] x.dx
A7 )y EI EI J,7

v_ ~M,L?
A 2EI

V_ +M0L2




