/\’+

EA (X _X)(5X2_5X1)+(y Y1

/\’\\

Ny, —,)

L | L

— % [Lx (§X2 — §X1 ) T Ly (5)/2 — §y1 )]

EA
= Z[Lx —L I—x Ly]

y

OX,

N,
OX,

%Y,




.
.
PS4

F ) e
fx,=F Cos 6
fx,
fy,
fx, = Force node1 exerts on member in X-direction CosO=LJ/L

fy, = Force node1 exerts on member in Y-direction
fx, = Force node2 exerts on member in X-direction
fy, = Force node2 exerts on member in Y-direction

L
X, =-F COSH:—F% fX2=FC039=FTX

. L _ L,
fy1=—FSm«9=—FTy fy, =F Sino=F —
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Forming The Stiffness Matrix

X, —L, —L, X,
fyl F|— Ly EA|— Ly §yl
fx,| L| L L° | L, " g " X,
fyZ Ly Ly @/2

[ fx, LLo LL -LL -LL [
fy,|_EAl LL LL -LL -LL |,
x, | L|-LL -LL LL  LL, ||&

fy, -LL o -LL, LLo LL ||,

F

Ke\ d

This is our Element Stiffness Matrix
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FirstNode E

OW SecondNode
EA{ LL, - LXLY}

EA{ LL, LL, } leX1 kx1y1 kxlx2 kx1y2 o Koy -
Cbhe Y kylxl ky1y1 ky1x2 ky1y2 v Ky,
EA[-LL, -LL, kx2x1 kxzy1 kx2x2 kx2y2 o (xzxn (xzyn
f’{ LL, - Ly"y}_’ ky2x1 ky2y1 kszz kYzYz o Ky Ky,
anX]_ an Y1 anX2 an Yo ot Xn Xp an Yn

Yoy kynyl YnX kyn Y, YnX Yo¥n |

EA{LX L, L, Ly} \ This is our Global

= LL  LL Stiffness Matrix
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FirstNode

EA I‘xLx
1BLL,

EA _LxLx
| —L,L

X1 X5

Y1Xo

X5 Xy

k&& k&ﬁ
kh& khh
kx2 Xy kx2 V1
kY2X1 kYz Y1
kxnx1 kxn Yy

YnXy YnY1

A AN A A

Yo X,

Xn X2

ynX2

X1Y>

Y1Yo

X2 Yo

Yo Yo

Xn y2

yn y2

s

EA{— LL,

~LL,

— LXLy
N LyLy

kxlxn kxlyn
lexn leYn
kx2 X, I(xz Y
kszn kYz Yn
X Xn X, Y
YnXn YnYn

1B LL,

EA{LXLX‘ LXLY}
LYLY
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Summary

The stiffness matrix for each
element is made up of lots of —  *L +L,
combinations of : L

The global stiffness matrix is
compiled by adding in the
stiffness of each member to the
correct part of the global
stiffness matrix
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