(Mass matrix) (Stiffness matrix)
(Element interpolation functions)
(Lagrange’s equation)

(System
of simultaneous differential equations)

21 ( 1P
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ffDifld 11 IL' Liltilly i

nTflUIMT] t)

2 (Plane frame)

(235 1§

2.2

(Lagrange’s equation)

d_( o ST 3U_ i:lZ (2_1)

dt{d iy dgt

"140 0 0 70 0 0
0 156 22/ 0 54 -13]
20 70 0 0 140 0 0
0 5% 13 0 15 -22/
0 -13/ -3 0 -22/ 4,



" 00
J'y J'y
0 12 61 0 12 4
[*]«_El 61 4V b1 21 (2-3)
- -\2 '
i 0 0 0 0
0 -12 .4 0 12 5
61 2V -6 1 412
/ E |
Y r
[mJe{di}e+\k]e{uile = {fi }c (2-4)
{ui)6
U h
2,3 (Coordinate transformations)
(2-4) 1
2-1

2-2



[*]=

cos a

'Sln a cosa

0

sin a

0

cos a

-sin a

0

sina

cos a

0

(2-5)

(2-6)

(2-7)



SRR )

] (Identity matrix) [R]
(Orthogonal matrix)

[fIf =[«]™ (2-9)

(2-5)  (2-6) (2-4)
[mYe[RHiij}e HiTelfi{«;}e= [f1] (20)

(2-10) g n o (2-9)
(2-10)

[fIfM JFIK %, Je+1*n* *]{ i}e={De (2-11)

(2-11)
[ Jo{"<te+ [ML{ Y = {/5}<, -12)
[mle=[RIT[m]e[R] [irJe=[fI]r [A-Is[f1]

(212) 1



2,4

{“Ite =[4]e{*h (2-13)

[a ]6 6 X 3

(Als 1
(213)
23 ) [a]2

2-3
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000 100000000
000010000000
0000O0O0T1TO00O0D0TU0TU00
[4], =
0O00O0O0O0CT11T00UO0TO0T0O
O000O0O0O0CO0TILIO0TO0TO0OUO
000 00O0O0CO0TLIO0OO0O
(2-13) (2-12)
[™M]eWe{*;} + JeiReixi} =
(2-14)
[a ] ¢

UVe[m}e Je{x+UVel[k]leUUxi}= ] lifii

(2-15) 1
[a]\\mle ] g

[aVeIAeU)6
> [{F e+ KX = {M 1= L2 (2-16)
[m ] = 2 [ ] 6



[£7] = X [24]

e=

1
(Fi) - HA]J{/ )

e

2.5 (Boundary condition)

( Foundation )

( Degree of freedom ) 6
2.6
(Undamped free vibration)
[MI{xj} + [* [{xz} = {o}
(hj} = {ryre

®2[*J{+/}= [*1{+/}

11

Jelyd]E

( Clamped end )

-1 ()

(2-16)

= Lo, (2-17)

(2-17)

(2-18)



(2-18)
(Jacobi ™ method) (Power method)
(Househoulder *  method)

1ur X 17
(Iterative method)

[2]

(Similarity transformation)

(Modal matrix)

12

(2-19)
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2,1 iModal synthesis')
{¥lry = [°1{ 1} (2-20)
{0j} (principle coordinates) (2-20)
(2-16)
[*/1[® H{«<} + [*][®]{&8;} = {"} (221,
(2-21) [0]T
MW@ {8} + [®@F [K][O]{8} = [@]
i= 12 ..,

(2:22)

[Mr] = [o [*[m ][0 Jutt[jsrr]=[® n ™ ]H
(Diagonal matrix) (2-22)

[(Mrl{8.} + [~ 1{ .} = [olr{i=:}, i= (2-23)



¢y

( Reyleigh’s proportional damping )

[Cl=p[M]

(2-24)
[o]lr [cll<t>] = p[<t>f[M][(D]
2Cro)yr[Mr] = p[M r]

(Damping factor)

G [f 5

[C]

[crM < D H c][o] = wl’(&[Mf]

14

[1]

(2-24)

(2-25)

(2-26)

[1]

(2-27)

<Fyd

(2-23)
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[Af]{S,-J+[CrI{e/}+ [AT,{8i}= [«<b]r {Fi} (229

(2-29) (Decoupling
differential equations)
(2-29)
8y + 2C y(oyey + @ — f*
p oy cr Ty (2-30)
r= 1,2
(
)
f -~ F QSincut f = F Qcoscut
(2-30)
(Linear combination)
'*1 > 1 V V
X 2 <7 <) 2

r oz 81K s+ < > F 8L D

F . max § .1 $§ . § .
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