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dt

Lap{d y(t)}= p"Y(p)
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2.13
u = (uy,ug)"

F=(fg, )"

ui=a1+a2 uizocle_pllc+a2epllc [a]

o

b -

fx =—Ac,o fx=~A0c,

1 AEp
=220y - a)

T T b
Foku k=|f1 Ko :[a j (240)
ko1 koo b a

. AEp cosh(pl/C)

C snh(pl/C)
AEp 1

b=—

C sinh(pl/C)

(241)
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u:(ui,el,uf,,ez)T

24

F=(rtmt 12,m2f

4
Uy = > o &xpmeX)

kgl 4
1 1
uyzzak 6 :Zaknk
k=1, k=1,
1 3
MY =—B Y am® 5 =ElD oy
4 k=l 4 k=L
[
Uf, = Z(Xkenk 62 = (lkT]kenk
k=1 , k=1
M? =B am’e’"
k2
2 n
fy =—FEl Z(ank ek
k=1
k B
F=kB.u
B B B B
kin k2 ki3 kg
kS kb k& kP _
kB=| 2l "2 723 24 1_p.p7t (249
k3 k32 k33 k3
B B B B
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1 1 1 1
il N2 N3 N4
B=| ol gl gl ! 243)
ﬂlenll nzenzl 1139”3' ﬂ4en4|
3 3 3 3
M N2 N3 N4
—mz —n22 —1132 v
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n129111| nzzeﬂ2| n326ﬂ3| n426714|
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a o0 0 b 0 0
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YT h 0 0 a0 o0 (249
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y ui f)f 0?
1
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uy fy enp Fx U,
2.15
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fr) (a O 0 b o 0 uk
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ML| [0 0 000 0 0 | i
2 b 0 0 a0 0 W2
bbb ub b ubyub ;ub  Lb b ub sLb
f7 | |0 k31 —kapkoy /Ky O O Kgz—kapkos/Kyy  kay — kaokos /K5 | ug
bbb b bbb ;b Lb b yub ;b
M2 ) \0 kg —Kgoka1/kys O 0 kg3 —Kyokis/Kao  Kig —Kaokaa 1Ko )| 02
a o 0O b O 0
b Lbyub ;ub b ubyb ;b b Lb b ub
0 kip —kiokai/kys 0 0 ki3 —kiokos /kgp ki — Kioksa /Koo
|00 000 0
“|b O 0 ao 0
0 k§y —k§ok5y /KD, O O ks —kiokds/kDy Kby —kSoks /K5,
b Lbyb /b b ubyub jub b b yb ;b
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0
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Il
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=
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Il
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0

3
FFT

8)~10)

My (t)

df

t
MO =10)-Mu®+ [ =

M (t)

¢d

r™—rt—
=

2.16

Ky — kiakay / ki
k21 — kaaki / Kay

kg1 — kaakin / Kay

0% = (UL, + 01KD, + uPk, /KD,

0

0

0
(2.47)

H (t)

(”.MHa—nm
T

1=189 mm
h=207 mm
a=10 mm
L=1000 mm
d=15mm
H=50 mm

200 GPe

MOMENT (M)

ki — kiakis / Kia
k3> — Kpaki / ki

kg — kaakis / Kay

o O 9 O O T

0

ki — kiakas / Ky
k33 — kpakis 1 K3a

0

k35 — koakis /Kby

0

(2.48)

O O O O O o
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(msec)

f(t)

1)

4)E.Oran Brigham,

26

, 30, 215(1964), 759.
2) , 44, 381(1978), 1445.
3)F.Oberhettinger,L.Badii Tables of Laplace Transforms,Springer-Verlag,(1974)

,(1979)



5)W.Krings,H.Waller,:Int. Num.Mech.Eng., 14(1979), 1183.

6)

7) , 84,

8)
9)
10)

Sub InvLapSub(GanmaO As Double, TO As Double, n As

, 63, 616(1997), 2526.
750(1981), 448.
, 54, 501A(1988), 1024.
, 56, 524A(1990), 917.
, 59, 556A(1993), 2362.

Integer, Y() As Double)

*x

" GanmaO=y x TO=

" FFTDataArray()
" cst(Q)

*x *x * X

n= YO

Dim k As Integer
Dim r As Double
Dim cst() As Double

Dim FFTDataArray() As ComplexDbl
ReDim FFTDataArray(n - 1)

ReDim cst(n 7/ 4)

SetlnvLapDataSub GanmaO, TO, n, FFTDataArray()

r=2*PAl / n
For k =0Ton/Z 4

cst(k) = Cos(k * r)

Next

FFTInvSub n, FFTDataArray(), cst()

r = GanmaO /7 n
For k =0 Ton -1

Erase FFTDataArray,
End Sub

= FFTDataArray(k).x * Exp(r * k)

cst

D)

“exp(y ©

Sub SetlnvLapDataSub(GanmaO As Double, TO As Double, n As Integer,

FFTDataArray() As ComplexDbl)

* * * * X * X

"GanmaO=y x

TO= n=

FFTDataArray()=

*x

*x

Dim p As ComplexDbl, fvalue As ComplexDbl
Dim Hw As Double, Hw2 As Double
Dim k As Integer, k2 As Integer

p-x = GanmaO / TO

For k =0Ton/ 2
k2 = n - k
Hw =

0.5 * (Cos(k * PAl * 2 / n) + 1#)

p.Y =2 * Kk * PAl / T0

fvalue = Laplacefunction(p)

FFTDataArray(k).x = n / TO * Hw * fvalue.x

FFTDataArray(Kk) -

Y =

n/ TO * Hw * fvalue.Y

IT k <>0And k <> n / 2 Then
FFTDataArray(k2).x = FFTDataArray(Kk) .x

FFTDataArray(k2).Y = -FFTDataArray(k).Y

End If
Next
End Sub
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o FFT

Sub FFTSub(NW As Integer, x() As ComplexDbl, cst() As Double)

-k

"* Cst(i)=cos(2pai/nw*i)[i=0~nw/4]:

x(0~nw-1) FFT

* *

Dim n1 As Integer, n2 As Integer, n3 As Integer, StageNo As Integer
Dim ButterflyNo As Integer, GroupNo As Integer, Stage As Integer
Dim Group As Integer, Butterfly As Integer

Dim i As Integer, j As Integer, jl1 As Integer, k As Integer

Dim Datalndex As Integer, Tablelndex As Integer, iw As Integer

Dim wc As ComplexDbl, Wt As ComplexDbl
nl = NW ¥ 4
n2 =nl1l *2:n3=nl1%*3
StageNo = Log(N\W) / Log(2)
ButterflyNo = NW
GroupNo = 1
For Stage = 1 To StageNo
ButterflyNo = ButterflyNo / 2
Datalndex = 0
For Group = 1 To GroupNo
Tablelndex = 0
For Butterfly = O To ButterflyNo — 1
i = Datalndex + Butterfly
Jj = Datalndex + Butterfly + ButterflyNo
GoSub CalcuButterfly
Tablelndex = Tablelndex + GroupNo

Next
Datalndex = Datalndex + 2 * ButterflyNo
Next
GroupNo = 2 * GroupNo
Next
For 1 =1 To NW - 1
J=0-k=1:J1l=NW/2
Do While k > 0
J =3+ &Md?2) *j1
k =k ¥ 2
Jl =jJ1 ¥ 2
Loop

we = x(1): x(i) = x@): x(@) = wc

Next
Exit Sub
CalcuButterfly:
IT Tablelndex < nl1 Then
Wt.x = cst(Tablelndex)
Wt.y = -cst(nl - Tablelndex)
Elself Tablelndex < n2 Then
iw = Tablelndex - nl
We.x = -cst(nl - iw)
Wt.y = -cst(iw)
Elself Tablelndex < n3 Then
iw = Tablelndex - n2
Wt.x = -cst(iw)
Wt.y = -cst(iw)
Else
iw = Tablelndex - n3
We.x = cst(nl - iw)
Wt.y = cst(iw)
End IFf
wc = ComplexSub(x(i), x(@)) - x(
x(1) = ComplexAdd(x(i), x(d)) - x(
x(J) = ComplexMul(wc, Wt) " we

End Sub
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FFT

Sub FFTINnvSub(NW As Integer, x() As ComplexDbl, cst() As Double)

** x(0~nw-1) FFT
LES

"* cst(i)=cos(2pai

/nw*i) [1=0~nw/4]:

Dim r As Double

Dim wc As ComplexDbl

Dim k As Integer

FFTSub NW, x(), cstQ
r = 1# / NW
For Kk = 0 To N\W — 1
x(k).x = r * x(k).x
x(k).y = r * x(k).y
Next
Forr k =1 ToNW/ 2 -1
wc = x(Kk)
x(k) = x(NW - k)
X(NW - K) = wc
Next
End Sub
" ab

Function ComplexAd
ComplexAdd.x
ComplexAdd.y

End Function

" a

Function ComplexSu
ComplexSub.x =
ComplexSub.y =

End Function

" axb

Function ComplexMu
ComplexMul .x =
ComplexMul .y =

End Function

" a

d(a as ComplexDbl, b as ComplexDbl)
a.X + b.x
a.y + b.y

b(a as ComplexDbl, b as ComplexDbl)
a.x - b.x

a.y - b.y

1(a as ComplexDbl, b as ComplexDbl)
a.x* b.x —a.y * b.y
a.Xx * b,y + a.y * b.x

Function ComplexDiv(a as ComplexDbl, b as ComplexDbl)
On Error Resume Next " b=0

dim r As Double

r =b.x *b.x+b.y *b.y

ComplexDiv.x

ComplexDiv.y
End Function

exp(a)

(@.x*b.x+ay*by)/r
(a.y *bx-ax*by)/r

as ComplexDbl

as ComplexDbl

as ComplexDbl

as ComplexDbl

Public Function ComplexExp( a As ComplexDbl) As ComplexDbl

Dim r As Double
r = Exp(a-x)
ComplexExp.x
ComplexExp.y

End Function

1
Type ComplexDbl
x as Double
y as Double "
End Type
2)

r * Cos(a.y)
r * Sin(a.y)

ComplexDbl

Laplacefunction() ComplexDbl

1/p

Dim b as Double
b=p.x * p.x + p
Laplacefunction

Function Laplacefunction( p As ComplexDbl) As ComplexDbl
-y * p.y
X=px/b
.y=-p.y/b

Laplacefunction
End Function
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