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Analysis of Seismic Response of the Buried Pipeline

with Pipe End Conditions

Byong - Gil Lee

Department of Civil Engineering, Graduate School,
Pukyong National University

Abstract

This work reports results of our study on the dynamic responses
of the buried pipelines both along the axial and the transverse
directions under various boundary end conditions. We have considered
three cases, i.e., the free ends, the fixed ends, and the fixed-free ends for
the axial direction, and three more cases including the guided ends, the
simply supported ends, and the supported—guided ends for the transverse
direction.

The buried pipelines are modeled as beams on elastic foundation
while the seismic waves as a ground displacement in the form of a
sinusoidal wave. The natural frequency and its mode, and the effect of

parameters have been interpreted in terms of free vibration. The

natural frequency varies most significantly by the soil stiffness and the
length of the buried pipelines in the case of free vibration, which
increases with increasing soil stiffness and decreases with increasing
length of the buried pipeline. Such a behavior appears most

prominently along the axial rather than the transverse direction of the



buried pipelines.

The resulting frequencies and the mode shapes obtained from the
free vibration for the various boundary end conditions of the pipelines
have been utilized to derive the mathematical formulae for the
displacements and the strains along the axial direction, and the
displacements and the bending strains along the transverse direction in
case of the forced vibration.

And we have devised a computer program(ADRP) to find the
solutions of the formulae on the dynamic responses derived for the
various boundary end conditions considered in this study. The
negligibly small difference of 1.57% between our result and that of
Ogawa et. al. for the axial strain confirms the accuracy of our
approach in this study.

The dynamic behavior of the buried pipelines for the forced
vibration is found to exhibit two different forms, a transient response
and a steady state response, depending on the time before and after
the transfer of a seismic wave on the end of the buried pipeline. The
former is identified by a slight change in its behavior before the
sinusoidal-shaped seismic wave travels along the whole length of the
pipeline whereas the latter by the complete form of a sinusoidal wave
when the wave travels throughout the pipeline. The transient response
becomes insignificant as the wave speed increases.

We have observed a resonance when the mode wavelength
matches the wavelength of the seismic wave, where the mode
number(k) of resonance for the axial direction is found to be

wL/7V+1 for the free ends, and wL/2V for the fixed ends,

_XiA



WL/ 7V +1/2 for the fixed—free ends, respectively. By adding 10 more
modes to the mode number(k) of resonance, we were able to study all
the dynamic responses of the buried pipeline for the axial direction. On
the other hand, we have not been able to observe a resonance in the
analysis for the transverse direction, because the dynamic responses
are found to vanish after the seventh mode.

From the results of the dynamic responses at the many points of
the pipeline, we have found that the responses appeared to be
dependent critically on the boundary end conditions. Such effects are
found to be most prominent especially for the maximum values of the

displacement and the strain and its position.
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Table 2.1 Mode Shape and Natural Frequency with Boundary

Conditions in Axial Vibration

Boundary Model Mode Shape, @x(¥)
Condition
= Boundary Value Natural Frequency, @«
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Table 2.2 First Four Mode Shapes with Boundary Conditions in Axial

Vibration
Boundary Free Ends Fixed Fnds
Condition (Larbi, 1995) (Larbi, 1995)
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(Kr—mao)é(y) + EIg"(y) = 0 (2.16)
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Fig. 2.4 First Four Mode Shape of the Fixed—Free Ends
Transverse Vibration
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Table 23 Mode Shape and Natural

Frequency with Boundary

Conditions in Transverse Vibration

Boundary Model Mode Shape, @x(¥)
Condition
. Boundary Value Natural Frequency, @x
b(y)= sin(AL) — sinh (AL)
Free | T3 f12222¢¢ cosh(AL) — cos (AL)
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Table 2.4 First Four Mode Shapes with Boundary Conditions in

Transverse Vibration

Boundary Free Ends
Condition (Larbi, 1995)
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Table 2.5 The Geometric and Material Properties of the Pipeline and
Soil Properties (Larbi, 1995)

Classification Symbol (unit) Value
Modulus of Elasticity Ep (N/m*) 207 x 10"
Length L (m) 100
Average Radius R (m) 1
Concrete Thickness t (m) 0.15
Pipe Cross-Sectional Area A (m) 0.94248
Moment of Inertia I (m) 0.47389
Mass per Unit Volume p (kg/m) 2.2x10°
Mass per Unit Length m (kg/m) 20735 x 10°
_ Axial Soil Stiffness Ka (N/m/m) 9.34 x 10’
. Lateral Soil Stiffress | Kr (N/m/m) 1401 x 10’
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Table 2.6 Variation of the Natural Frequency with the Soil’s Stiffness

Boundary
Condition

Axial Direction

Transverse
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Table 2.7 Variation of the Natural Frequency with the Modulus
Elasticity of the Pipeline Material

of

Boundary
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Axial Direction

Transverse Direction
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Table 2.8 Variation of the Natural Frequency with the Unit mass of
the Pipeline

Boundary
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Table 2.9 Variation of the Natural Frequency with the Cross Sectional
Area and the Moment of Inertia of the Pipeline
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- -
§ - : yEad E=rr o
. B leiteerd i
Free , pe it ¥
> 2
EndS § S & .
H 2 B A
(Larbi, 1995) || # .1 .. L
—a— T - P e et
reo- i e RRR AT TG
. ST, S r
Cross Sectivnd Avea, m7 Momont ot nacba. m*
5000 ‘ 5000
i |
o o - : ® Fist Mode Pl -t Moge
g ; —a-Fth K & bl Moge
3 " - 1 e 3 2 o wode
20 : -~ el o b . S 20 Made
Fixed i +
e . £
4 €
| 7 B S L .
g e ]
Ends - H
E I 2
I S ’ . -
! P 5 1000 -
e e T : e R S
= -4 e o K P, e
Cross Sectonal Asen. m° Moment of Ineria. o'
-~ -
g : 47 revon e | N I ; o
H L & Firn eode H i : o e e
Fixed E e H - 10th Mode 3 H H - 10(0 Mode
= - H s 20th Mode 3 H -+ POth Mnde
F : . H i : j
ree § - P
: _ae T : H e
Ends o - % . I
. . I el H -
T FEB . [ S-S
e e e P e o GE T s
. .
1 w0 o1 1 A
Crmss Sechonal Avea. m” Mameni f Inertia. m*
e
wn
. e
. e
M 3 L 108 Mode
Guided % - son
Ends - ?
(Larbi, 1995) e
o et
R b @
_ P s - o o
) —

Supported 1. e
Guided - £ e L
Ends L e




Table 2.10 Variation of the Natural Frequency with the Length of the
Pipeline
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2z vily,t) = $(y)a,(t) (3.6)
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a,(t) : A)7kere] 4 dutsld HE
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me, (v) | a, (tH— Ca qk(t)-i—qu(t){l_{_E A(JZI%—L_lM_)Z}]

= Cavly,t)+ Kuv(y,0) (3.7)

0 wegye] 4EAe o §de] e e AL A F Atk

(1+.4(-B70=))

= [8ICr ) +Rav, 0]y 38

3714, Lk = fOLclSi(y)dy

Lz A3} =014 sjase] #3028 A5 F o5 Aol
e olRe AstE we] AFA WdBel X§F RE P T
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Ca/m=2{,0, 24, RESF ko] h3t Auk-F2Eo] Fxzgo] o
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@ e 44E 5 Ak
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= |- l_'_ %D cos{v+ oL }y+ % (%k—Dix cos{V
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([P sin( T B ee)cos (@ T- 521
e

(3.19)
Ly T

A = [P S cos(ew/ 1= 670z (3.20)
wktk

B(t) = f P (z') o o sm(kaI— gk ) (3.21)

2l (32003 A B2 olgstal 2 (319 vl Asd oler &
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ZA(t) = [EA(t‘ZAT)+Pk(t—2.dz')cos(a)k\/1— ng(t_ZAT))]e*ﬂwkmf
+ 4P, (t— 4D cos (o V1— G Ht—dD))e

+ P, () cos (o 1— &%) (3.24)

[ZB(t —247) + P, (t — 249 sin(w,V 1 — £t — 242‘))]e ~ G ddr
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(1)
+ 4Pk(t'—ﬁ7.') Sin(wkm(t—dr))e — & w dr

+ P, (®)sin(wV1— &’t) (3.25)

ety doung-doAG AAZA ik mAd ] W valy.t)et

HEE( ey, ) AAANL 747 A (32603 4 (32NE FEF I
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VAWD = B a0a, 0 = 3 sinHET g ) (3.26)
© 34, (y) _ s k=1 2k—=1)
ealv,) = 3 TETqn) = 3 ST cos mE A (327)
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Table 3200 FEatich FoAHf AAZR o FHSH FAHE

;42,



Table 3.2 Displacement and Strain in Axial Vibration

Classification Result
F . — k—1)av
ree Displacement v A(y,t) = kZXCOS L q k(t)
Ends
(Larbi, 1995) Strain e ly,t) = — kz=:1 (k 11)” sin ( —L1)7TV q (1)
. S -k
s Displacement v (y,t) = sm——ﬂq (t)
Fixed " S
Ends Strain e Alv,t) = kz_lk—f cos —lsflq ()
Fixed Displacement valy,t) = kﬁ] sin JLZ—LDEL q,(t)
Free
Ends Strain ealy,t) = kz::l (2k2£1)7t cos (2k2—L1)7Ty (lk(t)

+ Free Ends(FeHat$) ; Fixed Ends(% o1 A) ; Fixed-Free Ends(Y ¢ 24 - A7)
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Soil is represented by / =
Spring-Dampers

Stiffiness: Kt (N/n"2)

Damoing Ct (N/m/sec)

Section 1-1

Fig. 3.2 Pipeline Model for Transverse Vibrations
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i L)+ sinh(B.L . .
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K Epl
o= e R )

sin(B, L) +sinh(B,L) M
o714, cosh(B.L)+cos(B L)  °lzt ETh

w0 = 3 $(¥)a, © (3.20)
=z wily,t) = ¢ (y)ay(t) (3.30)
A (3300 S (V)7 FEA 2 (328)d hYdstxz, widBe Heold o
g HEs, e FAd e AL olEFo2A TFIH Z2 Aol
Ao} A}
- Cr - Kr BiE 1
ai(t) +’—m_ a,(t) ‘*‘_r;l—qk(t) 1+ K.
_ 1 f¢()[c’( t) +Kqyw,(y,t)]d
mL, J PeY/LTWe Y, TW Y, U4V (3.31)
L 2
0:17]]\.]’ L, = fO d’k(Y)dy (3.32)



$i(y)= opelet Zol e & gtk
#(v) = [ —M{ cosh (B,v) — cos(B,y)} + sinh (B,y) — sin(By)}?
— M2{ cosh 2(B,y) — 2 cosh (B,y) cos (B,y) + cos (B, v)}
+ sinh %(8,y) — 2sinh (By)sin (By) + sin *(B,v)

— 9M{ cosh (8,v)sinh ( 8, ¥) — cos (By) sinh (8,y) — cosh (Byy)sin (8iy) + cos (Byy)sin (B y)}

wala A (332)= 99 ¢h(v)Ae o] gata] ofet ol FAMMNE

g 4 A

L,= fUL #1(v)dy
=M* f{ cosh 2(8, v) — 2 cosh (B,y) cos (By) + cos *(B,.¥)}dy
+ f OL{ sinh 2(8, y) — 2sinh(A,y)sin(8,y) + sin “(8,v)}dy

—2M IDL{ cosh (8,y) sinh ( B,y) — cos (8,y)sinh (8,v) — cosh (B, y) sin(By) + cos (B y)sin(By)}dy

(3.33)

A (333l A FAAMNE HAste] ofeist Zo] FEE F AU

X= fUL{ cosh 2(8,y) — 2 cosh(B,y) cos (Byy) + cos *(By,v)}dy
L 2
Y= f , { sinh %(8, y) —2sinh(B,y)sin(8,y) + sin *(B,v)Jdy

z=| OL{ cosh(8,y)sinh (B,y) — cos (8,y)sinh (8,y) — cosh (8,y) sin (By) + cos (B,y) sin (By)}dy
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X, Y,z tiaiAM A4 AEshd oea 2o

X = —L{sinh(28,L)+sin(28,L)}+L

48,

- Bik{ sinh(8,L)cos (8,L) + cosh(8,L)sin(8,L)}
Y = —L1-{sinh(28,L)—sin(28,L)}

18,

- —lk{ cosh(8,L)sin(8,L) — sinh(8,L)cos (B,L))

7 = zlﬁk{sinh(BkL)——sin(BkL)}z

Cr/m=25w2A, BEF kol tid ZaHl( foE ZHFATF( @)

2 olgalo] EAshd obelst 2k

_ _Cq Epl ]—“2
G = 2\/mKT[H K, B (3.34)

4 (33De] @ G Akl AASE, alve) dE g Aol Aol
Ay,

(-l-k(t) +2§'kwkdk(t) + wkzqk(t) = Q1) (3.39)
7] A,
QD = T [ 0 [Crely, )+ Kow,(v.0ldy (336

Q= A7 t9 B2 kol A Auto 2 iE wjddd dedd BEE

o
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o gehn, 2 3369 A Aw A wv,thE ddstd Hst

i
®

Q= [ 6 [Crab(t == cos (= o)

+ K H( 0 )sin (ot — w3)|dy (337)

Lo
Aszn cos(w~\y,—)¢k(y)dy

= {ﬁksinh(BkLl)cos(% L)+ —\07) cosh(ﬂkLt)sin(—% Lt)}

+-—21— 1 {Msin(—%Lt+ﬁkLt)+C05(—\a;Lt+BkLt)_1]

L {Msin(-2 L~ B,L)— cos (L~ ALY+ 1}

L g, (3.38)

Lo
Bk=f0 sin(w—\VT)sbk(y)dy

=——1——l8kcosh(BkLt)sm( v L o) smh([?kL Yeos (=2 v L )}
B+ (=)

——M-—{ﬁksmh(ﬂ.\L)sm(V )—\z;cosh(ﬁkL)cos(VL)—k @)

{Mcos( v L, +AL)— sm( L. +AL)— M]

— M ( L BL)-i-Sln( L,—A.L)—
—{,”——Bk{ Ve fronro-d (3.39)
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A (3.35)9] 3= Duhamel 22X o2HE AAdAT.

a® = [ ha-0Qudr (3.40)
h(t) = — 1L ~hsin (w0 1— £.2t)
of 7] A, oV 11— &’ (3.41)
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Wersl £g W o w Simpson WA web HiEatad Arhshd

4

A zpapel g AuA-duAs oR AARAC) @ WA W (y,b),

2(x.(y,t), FBRHFE( e(v,1)) AAAL 2z A (342), 2 (343), 4

« i inh . .
w oy, t) = glq L) { - :zéfétli;—fg)s((gﬁ:)) { cosh(B ,y) — cos(8,y)} + sinh(B v) —sin(8 ky)]

(3.42)
a0 = 30,3 - S S o (5,90 +cos(8 )+ s (819 + sin(8 )
(3.43)
eply.t) = % kﬁjlq k(t)ﬁgk{ - f;’gﬁfgfﬁ;fﬁ,};(éﬁ)) {cosh (8 ,y) + cos(8,¥)} + sinh(8,y) + sin (8 ky)}
(3.44)
HE @y FAzdd gad 5d¥ PEes £48& FE ¥
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Table 3.3 Displacement and Bending Strain in Transverse Vibration

Classification Result

B in(8,L) — sinh
w vy, )= lz:]q k(t){ :;2}(1}?5 kI)‘) _SICOS((%’;LI:)) { cosh(8 yy) + cos(8 )}

Displacement

Free + sinh (8 v) +sin(8 v)}
o Y i L)—sinh L
Ends Bending ey )= % kzzlq k(t)'gl{ ::;}(lfg kI)‘) —Slcnos((}/‘;I;L)) {cosh(8.y) — cos (8 )}
Strain

+ sinh (8 y) — sin{(8 )}

o i L)~ sinh(8 L
waly,)= 3 a k(t){ ::;:l[(?é kl?,)—st:?:s((%iL)) {cosh(8 yv) — cos (8, ¥)}

Displacement

Fixed + sinh (8 y) — sin (8 )}
= Y 1 ) — < h
Ends Bending || €10 = % Xa k(t)ﬂl{ j:sl}(x[(?/ﬁk?{:l)‘) _SICI:JS((%‘;II:)) { cosh (B yv) + cos (8 ¥}
Strain

+ sinh (8 xy) + sin (B v)}

w i L)+ sinh(8,L
waly. )= 3 a k(t){~ Sézﬁfékﬂ)ft:os(éiL)) {cosh(B,y) — cos(B,¥)}

Displacement

Fixed ,
. + sinh (8 v) — sin (8 )}
ree
o B i +sinh (8, L
Ends Bending erly.t) = % kzz:lq k(t)ﬁn"[ - :(1)21(15511:1)1) fi:)s((l;l;la)) (cosh (8,3 + cos (4,))

Strain
+ sinh (8 v} + sin(8,¥)}

Guided | pisplacement || w (v, t) = ?‘:I COSMQ (1)

L
Ends
(Larbi, Bending 2
_ D __D S{k=Dx)\* (k=1av
1995) Stain || ST0D = g Ealn ) =7 [ HETHE) s 0,0
Simply Displacement || w (v.t) = I‘Z(::lsink%q (1)
Supported
Bending @ 2 ,
Ends Strain e(y,t) = %xT(y,t) :,% k2=1(¥) sin—k—llf}—qk(t)
Supported Displacement || w (y,t) = ,215“‘ (2k 2_L1 v a,(0)
Guided
Bending 3 — 2 —

% Free Ends(9FsHa-5) ; Fixed Ends(¥¢Hi1%) : Fixed-Free Ends(d3n-U=2H)
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> Input Information Collection

— Pipeline Properties
- Ground Properties

- Analysis Condition

. Time Step of Analysis
- Position of Analysis
- Wavelength
- Wave Velocity

r Axial Direction J F Transverse Direction J
|

I

- Free Ends
- Free Ends - Fixed Ends
- Fixed Ends - Fixed—Free Ends
- Fixed—Free Ends - Guided Ends

. Simply Supported Ends

. Supported-Guided Ends

input
i

Natural Frequency Computation
Time Step Computation
Mode Number Determination

v

Numerical Integral

le—| Response Spectrum

A

Dynamic Response

Axial Direction : Displacement, Strain

Transverse Direction : Displacement, Curvature, Bending Strain ]

Fig. 4.1 Flow Chart of ADRP Program
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Table 4.1 Comparison of Axial Strain (T=1sec)

Ogawa et al(2001) Free Ends Fixed Ends Fixed-Free Ends

Axial Strain| 1349 x 10° [1432 x 10°]2042 x 10%1.39 x 10°

0.4
03 |

0.2 |

mhl
i

Acceleration (g)
o

0 2 4 6 8 10
Time (sec)

Fig. 4.10 Acceleration Record of El Centro 1940
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Ground Displacement, U n{cm)

Fig. 4.11 Ground Displacement Spectrum, El Centro 1940
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Table 4.2a Comparison of Axial Strain

Buried Pipeline

and Stress in

the

Middled of

cee e Ogawa et al . Fixed—Free
Classification (2001) Free Ends Fixed Ends Ends

Strain 2.540%107 2.500%107 3.249%10 2.356x107°
Stress (kg/ow) 525.9 5176 672.6 487.7

Table 4.2b Comparison of Maximum Axial Strain and Stress along

the buried Pipeline

. . Maximum Allowable
cee e Position Maximum
Classification (from left end) Strain Stress Stress Judgement
(kg/cem) (fx, kg/o)
Free Ends 50 m 2500%107° 517.6 240 Break
Fixed Ends 100 m 1.395%107 2888.6 240 Break
Fixed-Free 0m 1.047%10° | 2167.1 240 Break
Ends
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Table 4.3a Comparison of Bending Strain and Stress in the Middled
of Buried Pipeline

cee s Free Fixed Fixed—Free| Guided Simply Supp_orted
Classification Supported Guided
Ends Ends Ends Ends
Ends Ends
Strain 3.908% 107 | 8200107 | 4.630%10™* | 3.595% 10 | 3.566%10™ | 3.602x107*
Stress (kg/on) 80.9 169.7 95.8 74.4 73.8 74.6

Table 4.3b Comparison of Maximum Bending Strain and Stress along

the Buried Pipeline

Maximum

Position Maximum Bendin Allowable
Classification Bending g Bending Stress| Judgement
(from left end) . Stress
Strain (kg/=) (0.4f 4, kg/ar)
Free Ends 30m 3.920%10™* 81.1 96 Stability
Fixed Ends 100 m 4.446x107° 920.3 96 Break
F"‘E‘r’:;ee 0m 3710x10° | 768.1 9 Break
Guided Ends 100 m 6.750%10°" 139.7 96 Break
Simply _ _ .
S rted End 5m 6.700%10" 1387.9 96 Break
upported Ends
Supported— _ -3
Guided Ends 5m 5.754%10 " 11911 96 Break

_66‘



0[0

—

A §)R

AoE%E 100m/sec, 2

>0 s
T Ad& %2 300m/sec, 500m/sec, =< HAIA}ELE 2000m/sec

| O e)

T
T

A& (V)

bt o,

3

Aol A a4

O
~

Nlo
o

Table 4.4~Table 4.9 e}

T
Lo

A4 23}

Sttt

e

=
=

=< 100rad/sec

o|)

T
e

11
0/0
F
T

Rr

oll

o}

A HEbd T

15

T
5

sHe e &R 0%

SRE

o=

HA e

% F313

=

o}

o0

)
&

ol

p=3
H

S

]

Table 4.4~Table 4.9 4, 2

o olsh 2ol AAA $HE T &

o

ol

=

o}
=

o
4e

SEERERI=C

e gl

o
N
\_ﬂo
pilg
7
T
)

el

_67,



2
o

9 gl A e

A gl

3
ol

o o

ol ZA U

Q.
°

woz W9

e

ol

o

ol

Hoz 74

&

i

[¢)

A

SRR

T

.

z a
S|

2

=

B Sz Hee A7)

/\O]_

&

Az

o ek ol A%

(=3
H

©
S

o)

+
el
T
el

T
o))

o] A

ol
[SR=|

3]

7%
2y

]

A

]

154 100rad/secoll A &
A

A
Rod

BAZAANA 7} o

100m/sec®} =& Aub
i

1
e il

2=

)

2

BIK

=

el

olo

ol

‘68,



gebA ] oiebd HAEE Ase 2rle ge,

,69_



Table 4.4 Displacement Response on the Free Ends

Axial Response on

the Free Ends

Axial Displacement Response
at the Middle of the Pipeline
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Table 4.5 Displacement Response on the Fixed Ends

Axial Response on the Fixed Ends
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Table 4.6 Displacement Response on the Fixed—Free Ends

Axia! Response on the Fixed—Free Ends

0.04 05
= © = 100 rad/zec V=300 m,“c @ =30 rad/sec
—— V=100 m/sec T <080 ‘v -ow '
N @
Eg 0.03 g2 03 !
£ =
%g 23 |
X oo |
T2 ooz Tg oot
c* s - I
[ =
H Se :
83 oot 83 01 -
2= 23 \
oe oe \
=5 52
5% 0.00 3803 “
|
~0.01 0.5
0.0 0.2 0.4 0.6 08 10 12 4 0.0 05 1.0 15 2.0 25
Time (sec) Time {sec)
03 1.2
V500 m/sec © = 100 rad/sec V=2000 m/sec ‘@ =100 rldlue:
4 -0.80 \ - ' oy
' A=314m - = 125.67m _
2w . P ‘ X
2E g£ X |
%3 6%
e g S8
S a5 04 - — o
9 E o< .E i |
<£ = [ !
g% 2% o0 + ,
22 g2 1 |
53 23 I i
53 £5 o AL |
5g og
s % 1 | |
L 3% 08 | - ‘ : - I
| |
0.2 1.2
0.0 02 0.4 LY 08 10 00 02 04 0.6 08
Time (sec) Time (sec)
Transverse Response on the Fixed-Free Ends
0.07 1.50
o] st
0.06 7, = 0.80
: 1 ] A =628 m
1.00 - = e -
] 3 | |
£ 005 £
3 H | |
8 joa £ 050 -1t - :
|
2 2 !
< .03 s ] | |
z © 0.0 i t
2 ooz = | !
2 £3 | | |
S35 oo 83 o050 . L ‘ L
2 2 X ‘
£ oo z !
s % 100 i 1 Ik
-0.01 | | .
= = 1 ! |
-0.02 1.50
0 02 0.4 o6 o8 10 12 14 0.0 05 10 5 20 25 3.0
Time (sec) Time (sec)
0.60 1.50 -
o~ :,ooa;-dl-cc 3000 M50 ks 100 rad/sec
g om0 -Hz g " Yl = 425.67
£ 5 e "™ | !
s 5
ag aE
8E 0w - 1 - 83 | |
- ° 8
c 8 | T2 os0 | - - -
T o 020 o [ |
3 : gs | |
2% 0.00 Val : 3% 000 -
g0 V i - ‘
ag 2y
23 020 ) 23 . ,
’:.’ = 2% 050 1 ,
® °
£E om0 $£ !
“E 3% 100 I _ i
§ 080 ] i
- - | | |
-0.80 1.50
0.0 0.2 0.4 06 08 1.0 0.0 02 04 0.6 0.8
Time (sec) Time (sec)

- 72



Table 4.7 Displacement Response on the Guided Ends
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Table 4.9 Displacement Response on the Supported-Guided Ends
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Table 4.10a Strain Time History Response
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Table 4.10b Strain Time History Response
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Table 4.10c Strain Time History Response

Bending Strain on the Supported—Guided Ends (Transverse Direction)
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Table 4.11 Variation of the Peak Transient and Steady State Axial
Strain with the Number of Modes ( w=100rad/esc)
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Variation of the Peak Transient Curvature
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Table 4.13 Effect of the Integration Time Step Size on the Transient

Response

Axial Response on the Fixed-Free Ends
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Table 4.14a Axial Displacement Response Profile

Wave Propagation Velocity (V=300m/sec)
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4.14b Transverse Displacement Response Profile (V=300m/sec)
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Table 4.14c Transverse Displacement Response Profile (V=2000m/sec)
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Table 4.15a Axial Strain Response Profile

Wave Propagation Velocity (V=300m/sec)
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Table 4.15b Bending Strain Response Profile (V=300m/sec)
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Table 4.15¢c Bending Strain Response Profile (V=2000m/sec)
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A = Sin(BK * BL) / (2# * BK) + Sin(AK * BL) / (2# = AK)
B = (1# - Cos(BK * BL)) / (2# » BK) + (1# - Cos(AK * BL)) / (2# * AK)
Else
A =BL/2# + (Sin(2# » FB » BL / AV)) / (4% = (FB / AV))

B = ((SIn(FB « BL / AV)) ~ 2) / (2# » (FB / AV)
End If
p(J) = A » (FB » CT * Cos(FT) + TK = Sin(FT)) + B *= (CT = FB * Sin(FT) - TK * Cos(FT))
COLA(J) = p(J) * Cos(FX * TAU)
COLB(J) = p(J) * Sin(FX = TAU)
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ACOL = EX1 = (ACOL + COLA(1)) + EX2 * (COLA(2)) + COLA(3)
BCOL = EX1 * (BCOL + COLB(1)) + EX2 * (COLB(2)) + COLB(3)
CCOL = Sin(FX *= TAU) * ACOL
DCOL = Cos(FX » TAU) » BCOL
'HR, HEE, 28 F ofLt #HY
it Form3.0Option13.Value = True Then
GoTo 32
Elself Form3.0Option14.Value = True Then
GoTo 33
Elself Form3.Option15.Value = True Then
GoTo 34
2o SHHE MY
32: V() = V() + (Cos((K — 1) * pi *y / AL)) = {CCOL - DCOL) » G
V() = Cos((K - 1) * pi xy / AL) * {CCOL - DCOL} * G
GoTo 35
33: GoTo 45
‘e 228 HEE
34: V() = V() - (pi » (K- 1)/ AL = (Sin{(K — 1) = pi xy / AL)) * (CCOL - DCOL) * G
W) = =(pi * (K - 1) / AL) » (Sin((K - 1) » pi * y / AL)) *» (CCOL - DCOL) * G
End If
'DEL-BR(BEE) M O
35: If Form3.Checkl.Vatlue = 1 Then
GoTo 36
Else: GoTo 38
End If
‘DA 2 HRABEE) &2
36: xAp.worksheets("Mp").cells(z, K).Value = V(I)
xAp.worksheets("Mp1").cells(z, K).Value = V(1)
z=2z+1
REs0 U2 M A HRA(HEE) O
1f Abs(V(l)) <= MaxV Then
GoTo 37
End If
MaxV = Abs(V({l))
37:  if Abs(W(I)) <= MaxVV Then
GoTo 38
End If
MaxVV = Abs{VV(I))
AIRI-HAABEE) oild O
38: If Form3.Check2.Value = 1 Then
GoTo 39
Eise: GoTo 40
End If
'AIZH HIR|(MEE) &4
39: If (K = 15} Then
R=R+1
xAp.worksheets("Tp").cells(R. 1) Value = TAU
xAp.worksheets("Tp").cells(R. 2).value = V(I)
End If
40:  TMIN = TAU
Next |
‘DEH-HA(BEE) oL dE
If Form3.Check1.Value = 0 Then
GoTo 41
End If
RE20 TGE 2 HAHEE) &4 F
xAp.worksheets(*Mp").cells(1, K).Value = K

xAp.worksheets(*Mp").celis(2, K).Value = MaxV

xAp.worksheets("Mp1”).cells(1, K).Value = K

xAp.worksheets("Mp1*).cells(2, K).Value = MaxVV
41:  Next K

T=0#

Forl =2 To N
T=T+2# DT
if (T <= (AL / AV)) Then
GoTo 42
Else: GoTo 43
End If
42: ABV1 = Abs(V(1))
If (ABV1 < vmax1) Then
GoTo 44
Else: vmax1 = ABV1
End If
GoTo 44
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43: ABV = Abs(V(I})
If (ABV < VMAX) Then

GoTo 44
Else: VMAX = ABY
End If
44:  Next |

‘=] OAE
'Period = 2 * pi / FB
'MSflexgrid0ll QIO &£
'Form1.Grid1.TextMatrix(AAA, 0) = Period
Form1.Grid1.TextMatrix(AAA, 2) = WL
Form1.Grid1.TextMatrix(AAA, 0) = FB
If Form3.Option11.Value = True Then
Form1.Grid1.TextMatrix(AAA, 4) = vmax1
Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX
End If
, HRA(HEE) &
xAp.worksheets("Pp").cells(AAA + 1, 1).Value = WL
If Form3.0ption11.Value = True Then

xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = vmaxl
Else: xAp.worksheets("Pp").cells(AAA + 1. Q + 1).Value = VMAX

End If

If (WL >= WLEND) Then
GoTo 45

End If

WL = WL + A
AAA = AAA + 1
OHA 20 s HRA(HEE) =18
ForL=1To N
V(L) = 0#
Next L
VMAX = O#
vmax1 = 0#
GoTo 31
451 xAp.worksheets("Pp").cells(1, Q + 1).Value =y
If (y >= YEND) Then

0.1 » AV
+

GoTo 46
End if
y=y+5
Q=Q+1
THE 20 LM HP(HEE) D15t
ForL=1To N
V(L) = 0#
Next L
VMAX = 0#
vmax1 = 0#
GoTo 30
46:  MsgBox "2 E AH&H0| BRSLILH"
Yiexnanrnrrnk Al ARG OAMl [EQIZ T B awwkxxxnrxrkxn Kkkk * Jdekdkkkdoh kg kkkkkk
(IHE-HRA(HEE)-XIE)
With xISheet
e L8
End With
‘TNEs 222 ME
xISheet.SaveAs "EW=2 WAl =2WIZZ2 )M ZAWVBAE VBE H &AW S X WAdatalfrr).xls"
xIBook.Close '#M |ISS &

xAp.Quit 'AA EE

Set xISheet = Nothing

Set x!Book = Nothing

Set xAp = Nothing
Exit Sub

gt dek Ak e ke kR ok ke ke ko kA kA Rk ek R Rk R ddek ok kAR A A RN KRk Ak kR A I AR KRR h Ik ok ki kA Rk X KR ddddekhkdkhkohkdokok &

Exit Sub

LA RN R R R AR AN AR RAN IR AR ARk kkr BHEE (YT DE) wewan
THE E 9
50: WL = Form2.wlil.Text

WLEND = Form2.wlend1.Text

AAA =1
o £5

AV = Form2.av1l.Text
‘Xlgk 2

TK = Form2.tk1.Text
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HER2 oA

Gl = Form2.gi1.Text
"ZICH Al2r 2HA

DT1 = Form2.dt11.Text

i =4 * Atn(1)
‘HE22) Erd =

EP = Form2.ep1.Text
‘THese 23

DI = Form2.di1.Text
Thaao «201g 22

AM = Form2.am1.Text
‘HE22 20l

AL = Form2.all.Text
'HHRH 22 Zati
Xl = Form2.xi1.Text

A

CTZ 2 * Xl * Sar(TK » AM)
KK 222 &S AL
For KK = 1 To 3000
FK(KK) = Sar((TK / AM) = (1 + (EP » GI / TK) * (((KK = 1) = pi / AL) ~ 2)))

Next KK
DAEIESE=ES

cST

nMin = 15
N2 = 2# = AL / WL + 11
If N2 > nMin Then

= N2
Elself N2 < nMin Then
N2 = nMin
End If
For K= 1 To N2
z=3
TMIN = TO
ACOL = 0#
BCOL = 0#
ALK = AL / 2
'!\IJFOiI EH6H FEAl A ZE (NP NSW D8 TS A0 FIIE HWsHH 23)
= Sar((TK / AM) = (1 + (EP » GI / TK) » ({(K ~ 1) = pi / AL) ~ 2)))
=CT/AM/2#/ N
FX = FN » Sar(1 - Xi ~ 2)

1t DT1 < (2 = pi / (10 = FK(N2))) Then

DT2 = DT1

Elself DT1 > (2 = pi / (10 * FK(N2))) Then DT2 = (2 * pi / (10 = FK(N2)))
End If
If DT2 < {2 * pi / (10 = FB)) Then

DT = DT2
Elself DT2 > (2 * pi / (10 = FB)) Then DT = (2 * pi / (10 » FB))
End If

EX1 = Exp(-2# *» XI * FN * DT)
EX2 = 4# » Exp(—Xl = FN = DT)
G = DT/ (AM = ALK * FX * 3#)
AK = (FB / AV) + (pi » K / AL)
BK = (FB / AV) - (pi » K/ AL)

N = (TMAX [ (2# « DT)) +1

TO =
TAU = O#
TMIN = O#
V(1) = 0#
W(1) = 0#
MaxV = O#
MaxVV = 0#
=X HE
Forl =2 To N
ForJ =1To 3
TAU = TMIN + (J — 1) = DT
FT = FB = TAU
If AL < (AV * TAU) Then
BL = AL
Else



BL = (AV * TAU)

End If

If (Abs(BK) > 0.000000000000001) Then
A = (1% - Cos(AK * BL)) / (2# = AK) - (1# - Cos(BK » BL)) / (2# * BK)
B = Sin(BK = BL) / (2# = BK) - Sin(AK * BL) / (2# * AK)

Else
A = ((Sin(FB = BL / AV)) " 2) / (2# » (FB / AV))
B =8L/2# - (Sin(2# ~ FB » BL / AV)) / (4# = (FB / AV))
Eng If
p(J) = A = (FB % CT * Cos(FT) + TK = Sin(FT)) + B » (CT * FB *» Sin(FT) - TK * Cos(FT))
COLA(J) = p(J) * Cos(FX * TAU)
COLB(J) = p(J) * Sin(FX * TAU)
Next J
ACOL = * (ACOL + COLA(1)) + EX2 = (COLA(2)) + COLA(3)

EX1 )
BCOL = EX1 = (BCOL + COLB(1)) + EX2 * (COLB(2)) + COLB(3)
= Sin(FX *» TAU) » ACOL
DCOL = Cos(FX » TAU) = BCOL
‘B9, HEE ZE F OiLt =Y
If Form3.0ption13.Value = True Then

GoTo 52
Elself Form3.Option14.Value = True Then
GoTo 53
Eisetf Form3.0Option15.Value = True Then
GoTo 54

THe 2o HYg ¢l
52: V() = V(I) + (Sin{K * pi xy / AL)) » (CCOL - DCOL) * G
W(l) = (Sin(K * pi *y / AL)) * (CCOL - DCOL) *» G
GoTo 55
53: GoTo 65
THE2A9 L& HEE
54 V() = V(I) + (pi * K/ AL) = (Cos(K » pi =y / AL)) * (CCOL - DCOL) * G
W) = (pi » K/ AL) * (Cos{(K * pi * y / AL)) » (CCOL -~ DCOL) » G
End If
'DE4-B(HEE) ol A=
55:  If Form3.Check1.Value = 1 Then
GoTo 56
Else: GoTo 58
End If
'DELN 2 HAMEE) &H
56: xAp.worksheets("Mp").cells(z, K).Value = V(l)
xAp.worksheets("Mp1").celis(z, K).Value = VvVv(I)
z=2z+1
‘220 D2 FHOLE A SHA(HEE) MH
If Abs(V(1)) <= MaxV Then
GoTo 57
End If
MaxV = Abs(V(1))
57:  If Abs{VV(l)) <= MaxVV Then
GoTo 58
End If
MaxVV = Abs{VV(1)}
AI2E-BRI(HEE) M L™
58: If Form3.Check2.Value = 1 Then
GoTo 59
Eise: GoTo 60
End If
AIZED HRHESE) £
59: {f (K = 15) Then
R=R+1
xAp.worksheets("Tp").cells(R, 1).Value = TAU
xAp.worksheets("Tp").cells(R. 2).Value = V(I)
End If
60: TMIN = TAU
Next 1
'PEA-BI(BIEE) M HE
If Form3.Check1.Value = 0 Then
GoTo 61
End If
'DEL0 HE XM HA(HEE) &Y

xAp.worksheets("Mp").celis(1, K).Value = K
xAp.worksheets("Mp").celis(2, K).Value = MaxV
xAp.worksheets("Mp1").celis(1, K).Value = K
xAp.worksheets("Mp1").celis(2, K).Value = MaxvV

61: Next K
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T=0
Forl =2 To N
T=T+ 2# » DT
it (T <= (AL / AV)) Then
GoTo 62
Else: GoTo 63
End If
62: ABV1 = Abs{V(}))
It (ABV1 < vmax1) Then
GoTo 64
Else: vmax1 = ABV1
End If
GoTo 64
63: ABV = Abs(V(1))
If (ABV < VMAX) Then

#*

GoTo 64
Else: VMAX = ABV
End If
64: Next |
'F=I| LB

Period = 2 * pi / FB
‘MSflexgrid0il GIOIEH &%
'Form1.Grid 1. TextMatrix(AAA, 0) = Period
Form1.Grid1.TextMatrix(AAA, 2) = WL
Form1.Grid1.TextMatrix(AAA, 0) = FB
It Form3.0Option11.Value = True Then
Form1.Grid 1. TextMatrix(AAA, 4) = vmax1
Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX
End If
IHE, sH(BEE) £
xAp.worksheets("Pp").celis(AAA + 1, 1).Value = WL
If Form3.0ption11.Value = True Then
xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = vmaxl1
Else: xAp.worksheets("Pp").cells(AAA + 1. Q + 1).Value = VMAX
End If
If (WL >= WLEND) Then
GoTo 65
End (f
WL =WL+ 0.1 *A
AAA = AAA + 1
TR 20 EME BRA(HEE) =D
ForL=1To N
V(L) = O#
Next L
VMAX = 0O#
vmax1 = 0#
GoTo 51
65: xAp.worksheets("Pp").cells(1, Q + 1).Value = y
If {y >= YEND) Then
GoTo 66
End If

\

o

V(L) = o#
Next L
VMAX = 0#
vmax1 = 0#
GoTo 50
66: MsgBox "2E &0l BRSLICH"
Derxwnkakxxx R ARZE QAL [HOI T B xdekksernsdohsok kaskkhdhdx hhkokdhohh ok kok Ak KA AR *kkhhhkk K
(HE-H2A(HEE)-XE)
With xISheet

End With
'NEst B2 NE
xISheet.SaveAs "EW=SRBWEAL =2WIZ 12 XAWVBAZ VBEZ ©18 Xwel & (| Kol WAdata(fxix).xis"
xIBook.Close '8 RIA=ES BB
xAp.Quit 'AM EE
Set xISheet = Nothing
Set xIBook = Nothing
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Set xAp = Nothing

Exit Sub
' e ook de ok K J Kk ok ok e e * % J ¥k ok e ek hkkkk % v e de e ok de Kk ok Kok ok ke Hk * *kkkk
Exit Sub
TR RA R AR R RERR SRR AR Rrrnkk BB (QITE N H -QUCHI}R) *d bk dk Ak kAR AANAR AR RARIIRE KRN NRRANNRE TR
A g

70: WL = Form2.wl1.Text
WLEND = Form2.wiend1.Text
AAA = 1
‘i =&
AV = Form2.avl.Text
‘Algr 2d
TK = Form2.tk1.Text
2o BcHHE
Gl = Form2.gil.Text
"EO A2 2t
DT‘I = Form2.dt11.Text
= 4 * Atn(1)
'DHST—U S A=
EP = Form?_ epl.Text
2o XA
DI = Form2.dil.Text
IHE 2o Che ol 2
AM = Form2.am1.Text
DR 22 20|
AL = Form2.all.Text
KM 229 2y
Xl = Form2.xi1.Text
2 A
CT = 2 * XI » Sgr(TK * AM)
KK 222 Ts Ht
For KK = 1 To 3000
FKIKK) = Sar((TK / AM) * (1 + (EP » GI / TK) » (({2 » KK = 1) * pi / (2 » AL)) " 2)))
Next KK
KIS ==
71: FB

‘0

=

N1 =1

nMin = 15

N2 = 2# ~ AL / WL + 11
If N2 > nMin Then

N2 = N2
Elself N2 < nMin Then
N2 = nMin
End if
For K =1 To N2
z=3
TMIN = TO
ACOL = 0#
BCOL = O#
'Lk= KO ZHIQI0l &
ALK = AL / 2

'AIZIOH CHOH EEAl Al2b2H2 2 (Xiet IS0 0% TS AL0I2 FIIE HIWLSHe Z23)
= Sar((TK / AM) = (1 + (EP = GI / * K= 1) =pi/(2=A0) " 2))
Xl =CT/AM / 2# / N

FX = FN « Sqr(1 - Xt ~ 2)
If DT1 < {2 * pi / (10 * FK(N2))) Then
DT2 = DTt
: dEIsfelf DT1 > (2 * pi / (10 * FKIN2))) Then DT2 = (2 * pi / (10 « FK(N2)})
nd |
It DT2 < (2 * pi / (10 * FB)) Then
DT = DT2
. Eiself DT2 > (2 # pi / (10 * FB)) Then DT = (2 * pi / (10 * FB))
nd If

EX1 = Exp(-2# * XI x FN * DT)
EX2 = 4# *» Exp(=XI » FN » DT)
G = DT/ (AM » ALK * FX * 3#)
AK=(FB/AV +(pi*x(2*K-1)/(2+*AL)

BK (FB / AV) — (pi *x (2 * K- 1)/ (2 » AL))
= (TMAX / (2# * DT)) + 1
0‘0#
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TAU =

TMIN = 0#
V(1) = 0#
W(1) = 0#
MaxV = 0#
MaxVV = 0#

‘=X HEZ
Forl =2 To N
Ford=1To 3

BL = AL

Else

BL = (AV » TAU)
End If

If (Abs(BK) > 0.000000000000001) Then
= (1# - Cos(AK x BL)) / (2# * AK) - (1# - Cos(BK * BL)) / (2# * BK)

B = Sin(BK = BL) / (2# * BK) - Sin(AK = BL) / (2# * AK)
Else
A = ((Sin(FB = BL / AV)) " 2) / (2# = (FB / AV))
B = BL / 2# - (Sin(2# » FB » BL / AV)) / (4# * (FB / AV))
End If
pJ) = A * (FB * CT * Cos(FT) + TK * Sin(FT)) + B * (CT » FB * Sin(FT) - TK * Cos(FT))
COLA{J) = p(J) * Cos(FX * TAU)
COLB(J) = p(J ) * Sin(FX *= TAU)
Next J

ACOL = EX1 * (ACOL + COLA(1)) + EX2 = (COLA(2)) + COLA(3)
BCOL = EX1 * (BCOL + COLB(1)) + EX2 = (COLB(2)) + COLB(3)
CCOL = Sin(FX » TAU) = ACOL
DCOL = Cos(FX = TAU) » BCOL
HY, HEE, & T oLt HY
if Form3.0Option13.Value = True Then
GoTo 72
Eiself Form3.Option14.Value = True Then
GoTo 73
Elself Form3.Option15.Value = True Then
GoTo 74
THE 22 e By
72: V) = V() + (Sin((2 * K = 1) = pi »y / {2 = AL))) » (CCOL - DCOL) * G
wW(I) = (Sin{(2 * K = 1) * pi » y / (2 * AL))) = (CCOL - DCOL} * G

o

GoTo 75

73:  GoTo 86

e sus EE

74: V() = V() + ((2+*K=-1) »pi /(2 *A) * (Cos({2 » K- 1) *puy/(z L)))*(CCOL—DCOL) * G
W) = (2« K-1)xpi/ (2 *AL) * (Cos((2 * K= 1) = pi xy /(2 = AL))) » (CCOL - DCOL) *
End If

'‘PEL-PIR(BEE) S dE
75:  If Form3.Checkl.Value = 1 Then
GoTo 76
Else: GoTo 78
End If
‘e ME R =
76:  xAp. worksheets( M " cells(z K).Value = V(I)
xAp worksheets("Mp 1 ").cells(z, K).Value = VV(I)
z=z+1
‘RE0 U2 EW.AL HAMEE) O3
If Abs(V(1)) <= MaxV Then
GoTo 77
End If
MaxV = Abs(V(l))
77: 1t Abs(W(I)) <= MaxWV Then
GoTo 78
End If
MaxVV = Abs(VV(1))
AlZH-BI(UEE) A dE
78: If Form3.Check2.Value = 1 Then
GoTo 79
Eise: GoTo 80

AIZEDE B

790 it (K

(HE8) &
15) The
+

or sheets("Tp").cells(R, 1).Value = TAU
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xAp.worksheets("Tp").cells(R, 2}.Value = V(i)
End If
80: TMIN = TAU
Next |
'PC4-BR(HEE) oid 8
If Form3.Checkl.value = 0 Then
GoTo 81
End If
'R0 M2 XM HRA(HEE) &HE
.C

xAp.worksheets("Mp").cells(1, K).Value = K

xAp.worksheets("Mp").cells(2, K).Value = MaxV

xAp.worksheets("Mp1").cells(1, K).Value = K

xAp.worksheets("Mp1").cells(2, K).Value = MaxVV
81:  Next K

T = 0#

For{ =2 To N
T=T+ 2# » DT
If (T <= (AL / AV)) Then
GoTo 82
Else: GoTo 83
End If
82: ABV1 = Abs(V(1))
If (ABV1 < vmax1) Then
GoTo 84
Else: vmax1 = ABV1
End If
GoTo 84
83: ABV = Abs(V(I})
If (ABV < VMAX) Then
GoTo 84
Else: VMAX = ABV
End If
84: Next |
'F=I A E
Period = 2 * pi / FB
'MSflexgridOll GIOIH &=
'Form1.Grid1.TextMatrix(AAA, 0) = Period
Form1.Grid1.TextMatrix(AAA, 2) = WL
Form1.Grid1.TextMatrix(AAA, 0) = FB
If Form3.Option11.Value = True Then
Form1.Grid1.TextMatrix(AAA, 4) = vmax1
Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX
End If
OHE, HA(BHEE) &
xAp.worksheets("Pp").cells{AAA + 1, 1).Value = WL
If Form3.0Option11.Value = True Then
xAp .worksheets("Pp").cells(AAA + 1, Q + 1).Value = vmax]1
Else: xAp.worksheets('Pp").cells(AAA + 1, Q + 1).Value = VMAX
End If
If (WL >= WLEND) Then
GoTo 85
End if
WL = WL + 0.1 « AV
AAA = AAA + 1
THE 20l s Bi9(BiaE) =015
ForL=1To N
V(L) = 0#
Next L
VMAX = 0#
vmax] = 0#
GoTo 71
85: xAp.worksheets('Pp").cells(1, Q + 1).Value =y
If (y >= YEND) Then
GoTo 86
End If
y=y+5
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86: MsgBox "ZE HAO
Tadkk ARk kk kK )ﬂ}\}a\’ ala gz X
(- i(
With xISheet

e e dede ek ek ek R R AR A Rk Rk Rk ke kKRR K ARk *EK K Hkk

End With
'TNEe 22 M
xISheet.SaveAs "EW=SZEWEIAl =SWIZ 18 HAWVBAE VBER M & X Awe &Ll XeIWAdata(fxfr) xls"
xIBook.Close '8l RI2=EE B
XAp.Quit 'L FF
Set xISheet = Nothing
Set xIBook = Nothing
Set xAp = Nothing
Exit Sub

' kK B * * Hkk kk ok LR Y

Exit Sub

L g 1 1 e e o (= R ]
‘et 20|

90: AL = Form2.all.Text

'BETAxL 2| gt
BBL(1) = 4.73004075133833
BBL(2) = 7.85320462409585
BBL(3) = 10.9956078380017
BBL(4) = 14.1371654912575
BBL(5) = 17.2787596573995
BBL(6) = 20.4203522456261
BBL(7) = 23.5619449020405
BBL(8) = 26.7035375555082
BBL(9) = 29.8451302091033
BBL(10) = 32.9867228626928

'HIEFZHZ2 =40 Wt B3
For1 =1 To 10
BB(I) = BBL(l) / AL
Next |
IHE e
91: WL = Form2.wl1.Text
WLEND = Form2.wlend1.Text
AAA = 1
R
= Form2.av1.Text
g 2l
TK = Form2.tk2.Text
22 HLRUE
Gl = Form2.gi2.Text
"EIOH AlIZE 2+
DT1 = Form2.dt11.Text
= 4 = Atn(1)
‘2o S A A=
EP = Form2.epl1.Text
Thaze =F
DI = Form2.di1.Text
CHa 2o HheiZolg 28
AM = Form2.am1.Text
YW ZEQ 2l
= Form2.xi1.Text
A Al
CT =2 * Xl = Sar(TK * AM)
‘KK REQ NE4& HA
For Ky =1 To 10
KK = BB(KY)
FK(KY) = Sqr{(TK / AM) * (1 + (EP *x GI / TK) » KK " 4))
Next KY

XA S
92: FB 2 * pi * AV / WL

H=2# » pi / FB

AL / AV + 2 = TH
ol 0188 2%

| = ®3

o N2

)

JK

b

o

Jx
N
2o
AREZ
=
o
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'Lk

Al

H
93

TMIN = TO

ACOL = 0
BCOL =0
WRE B NSBLE HH

A
sinh(K = AL) = (Exp(K * AL) — Exp(-K * AL)) / 2
cosh(K » AL) = (Exp(K * AL) + Exp(-K * AL)) / 2
sinh(2 *» K » AL) = (Exp(2 » K *» AL) - Exp(-2 * K * AL)) / 2
cosh(2 * K * AL) = (Exp(2 * K x AL) + Exp(-2 » K * AL)) / 2

@ AHE
= (Sin(K » AL) - sinh(K = AL)) / {cosh(K = AL) - Cos(K » AL))
XX =(1/ (4 *K) * (Sirh(@ * K* A +Sn(@ « K+ AD) + AL+ 1/ K= {sirh(K * AL) * Cos(K * AL + cosh(K » AL) » Sin(K » AL))
Y =(1/@*K)* (sinh@*K*A) - Sin@ « K*AL)) + 1/ K * (cosh(K * A * S * AL) = sirh(K * AL) * Cos(K * AL))
ZZ = {1/ K) » (0.25 » cosh(2 = K = AL) - 0.25 * Cos(2 » K = AL) + Sin(K = AL) * sinh(K * AL))
ALK = (M "~ 2) * XX + YY + 2 + M » ZZ
2H0l CHOH Z2 Al AI2E2F2 ZE (XIEH ASD I8 &S A0S FIIE Hinete 2E)
FN = Sar((TK / AM) » (1 + (EP * GI / TK) » K~ 4))
Xl = CT / (AM » 2# = FN)
FX = FN = Sar(1 = Xi ~ 2)
DT = DT
EX1 = Exp(-2# * Xl * FN » DT)
EX2 = 4% » Exp(-XI * FN > DT)
G = DT / (AM *» ALK * FX * 3#)
N = (TMAX / (2# * DT)) + 1
TO = O#
TAU = 0#
TMIN = 0%
V(1) = O#
W(1) = 0#
MaxV = 0#
MaxVV = 0#
2HOll CHEt =X =& (Simpson's law X&)

Forl =2 To N
Ford =1To 3
TAU = TMIN + (J - 1) » DT
FT = FB » TAU
If AL < {AV » TAU) Then

BL = AL

Else

BL = (AV * TAU)
End If

MR BLEE KSES2 UH
sinh(K * BL) = (Exp(K » BL) - Exp(-K = BL)) / 2
cosh{K = BL) = (Exp(K = BL) + Exp(-K = BL)) / 2

Al=1/K 2+ (B/A)"2) * (K* coshlK « BL) » Cos(FB/ AV » 8) + FB/ AV * (sinhlK ~ B) » SnB / AV~ BL)) - K)
=M/ K 2+ (B/A)"2) * K+ sirh(K* B) * Cos(FB/ AV » B) + FB / AV = {cosh(K » BL) = Sn(AB / AV B)))
MB=1/2+(1/B/A+K)*M=*Sn(FB/A/*BL+K=8B) - Cos(FB/AV*BL+K*Bl +1)
M=1/2%(1/B/A-K)*M=*SnFB/A/«B.-K+8)+Cos(B/AV*BL~K*Bl-1)
Bl=1/(K 2+ (B/A) "~ 2) » (K* cosh(K * BL) *» Sn(FB/ AV » BL) - B/ AV * (sinh(K = BL) » Cos(FB / AV » BL)))
B=M/K"2+{B/A)"2) » (K+srhK+B) » Sn(FB/ A/ x B) — B/ AV * (cosh(K + B) » CoelFB/ AV« BL)) + B/ A)
B=1/2+«01/(FB/A+K)*M=*Cos(FB/AV*BL+K*B) +SnFB/AV+*BL+K*B)~-M
Ba=1/2+«(1/(FB/A-K)*M=*Cos(B/AV*BL-K+«B) -SnB/A/+B.-K*BU-M
A=Al + A2 + A3 + Ad
B =B1+ B2 - (B3 + B4)
p(J) = A * (FB * CT * Cos(FT) + TK * Sin(FT)) + 8 » (CT * FB * Sin(FT) - TK » Cos(FT))
COLAWJ) = p{J) * Cos(FX * TAU)
COLB(J) = p(J) * Sin(FX * TAU)

Next J

ACOL = EX1 = (ACOL + COLA(1)) + EX2 * (COLA(2)) + COLA(3)
BCOL = EX1 * (BCOL + COLB(1)) + EX2 * (COLB(2}) + COLB(3)
CCOL = Sin{(FX = TAU) » ACOL

DCOL = Cos(FX * TAU) * BCOL

‘MRS B XEL2 Al

sinh(K * y) = (Exp(K * y} - Exp(-K * y)) / 2

cosh(K * y) = (Exp(K * y) + Exp(-K * y)) / 2
L HEE 2B Z oLt sy

If Form3.0Option13.Value = True Then

0

GoTo 93
Elself Form3.0Option14.Value = True Then
GoTo 94
Elself Form3.0Option15.Value = True Then
GoTo 95

HE20 HX2EE W

SoV() = V() + (M * (cosh(K * y) + Cos(K * y)) + sinh(K * y) + Sin(K * y)) » (CCOL - DCOL) * G
W) = (M * {cosh(K * y) + Cos(K * y)) + sinh(K * y) + Sin(K * y)) » (CCOL - DCOL) * G
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GoTo 96
‘DH}H‘I éxl?ttﬂg ﬂg

94: MDD =V +(Mx* (K" 2*coshK*y) ~K" 2% Qs{K*y)) +K™ 2 »sinh{K * y) — K"~ 2 » Sn(K * y)) » (Q0CL - DOOL) * G
W =M (K" 2% cosh(K*y) —K™2* CoslK*y)) + K™ 2 * sinh{(Kxy) —K” 2 * SinK » y)) » (OCCL - 000U + G
GoTo 96

OHE 2o SR 2Au8s EHUEE

95 M =M)+0/2) M (K" 2% coshlK*y) —K" 2+ QosK*y)) +K" 2+ sirilK*y) ~K"2* GnlK+y)) » (G0 - 0O * G
WO =0/ 2) # (Mx (K" 2% coshlKxy) =K 2% CoslK #y) + K™ 2+ sirb{K* y) — K™ 2 S x y)) + (Q00L - D3A) « G
End if

‘RDEL-S(HEE) oA e

96: If Form3.Checkl.Value = 1 Then

GoTo 97
Else: GoTo 99
End If
‘Do 2 HA(HEE) &2
97: V(1) = O#

xAp.worksheets("Mp").cells(z, KY1).Value = V(I)
xAp.worksheets("Mp1").cells(z, KY1).Value = VV(I)
z=z+1
QoL OH2 AU AL HRAEEE) 0 Y
If Abs(V(l)) <= MaxV Then
GoTo 98
End If
MaxV = Abs(V(1))
98: If Abs(VV(l)) <= MaxVV Then
GoTo 99
End If
MaxVV = Abs(VV(1))
AIZ2-BIQHEE) e e
99: If Form3.Check2.Value = 1 Then
GoTo 100
Else: GoTo 101
End If
AIZH) BIR(HEE) £
100: f (KY1 = 6) Then
R=R+1
xAp.worksheets{"Tp").cells(R, 1).Value
xAp.worksheets("Tp"}.cells(R, 2).Value
End If
101 TMIN = TAU
Next |
‘DC4-HY(HEE) o A
If Form3.Checkl1.Value = 0 Then
GoTo 102
End If
‘D40 M2 2N BHAA(HEE) AH
xAp.worksheets("Mp").cells{1, KY1).Value

TAU
V(1)

o

KY1

xAp.worksheets("Mp").cells(2, KY1).Value = MaxV
xAp.worksheets(*Mp1").cells(1, KY1).Vaiue = KY1
xAp.worksheets("Mp1 )cells(2, KY1).Value = MaxvwV

102: Next KY1
T = 0#
Forl =2 To N
=T+ 2# » OT
If (T <= (AL / AV)) Then
GoTo 103
Else: GoTo 104
End If
103: ABV1 = Abs(V(1))
If (ABV1 < vmax1) Then
GoTo 105
Else: vmax1 = ABV1
End If
GoTo 105
104: ABV = Abs(V(1))
f (ABV < VMAX) Then
GoTo 105
Else: VMAX = ABV
End Hf
105:  Next |
‘=D AE
Period = 2 * pi / FB
'MSflexgrid0il GIOIE &%
'Form1.Grid1.TextMatrix(AAA, 0) = Period
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Form1.Grid1.TextMatrix(AAA, 2) = WL

Form1.Grid1.TextMatrix(AAA, 0) = FB

If Form3.Option11.Value = True Then
Form1.Grid1.TextMatrix(AAA, 4) = vmax1
Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX

End If

o, HP(HEE) Y

106:

Q
THERO 23 HA(ASE)
T

107:

With xISheet

A
=

Prrkknnrinkk J|AbgE QA IOlE T &
X

.
He gugs

xAp.worksheets("Pp").cells(AAA + 1, 1).Value = WL
If Form3.0ption11.Value = True Then
xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = vmax]

Else: xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = VMAX

End If
If (WL >= WLEND) Then
GoTo 106

vmax1 = 0#
GoTo 92
xAp.worksheets("Pp").cells(1, Q + 1).Value =y
If (y >= YEND) Then

GoTo 107
End If
y=y+5

=Q+1

v

b
=
o

=1To N

(L) = 0#

Next L

VMAX = 0#

vmax1 = O#

GoTo 91

MsgBox "2E H ANl B

=
For L
vV

LICH"

*
*
*>
*
*
*
*

&)

i

(IA-EHR(HEE)-

=

End With

TEE F22 HE

xISheet.SaveAs "EW=2ZHWEIAl =2WIZ ]2 ZAWVYBAE VBZ BIS X AW 8L} XoIwWTdatalfrir).xis"

x|Book.Close '8 |I3=E B8
xAp.Quit 'UA EF

Set xISheet = Nothing

Set xiBook = Nothing

Set xAp = Nothing

Exit Sub

B R Rt e e e T e T e

Exit

Sub

------ » EXAYY (FSDH)

‘oHae2tel 20l

110: AL = Form2.all.Text

'BETA*L 2| gt
BBL(1) = 4.73004075133833
BBL(2) = 7.85320462409585
BBL(3) = 10.9956078380017
BBL(4) = 14.1371654912575
BBL(5) = 17.2787596573995
BBL(6) = 20.4203522456261
BBL(7) = 23.5619449020405
BBL(8) = 26.7035375555082
BBL(9) = 29.8451302091033
BBL(10) = 32.9867228626928

HIERH 2 S0 THet B3

e
RUESE=E

For | ]
88(1)
xt |

To 10
= BBL(l) / AL
N



111 WL = Form2.wll.Text
WLEND = Form2.wiend1.Text

AAA =1
I EE

AV = Form2.av1.Text
Ker 24

TK = Form2.tk2.Text
THE 22 2LZUE
Gl = Form2.gi2.Text
"EICH AIZE 2bA
DT1 = Form2.dt11.Text
= 4 « Atn(1)
e 2te] e
EP = Form2.ept.Text
‘Ha2o A
Dl = Form2.dil1.Text
‘THeao ¢ei2olg 28
AM = Form2.am1.Text
'HE 252 2|
Xl = Form2.xi1.Text
2 A=
CT = 2 * Xl = Sar(TK * AM)
‘KK ZEQ &ME4 st
For KY = 1 To 10
KK = BB(KY)
K(KY) = Sar({TK / AM) = (1 + (EP » Gl / TK) » KK " 4))
Next KY
‘XgrE s
112: FB:2*D|*AV/WL
=2# ~»pi/ FB
‘OH & AP*
TMAX = AL / AV + 2 » TH
N2 =6 "'oi&0 OI8E" 2=
'SENEN UHE =XE B2
For KY1 = 1 To N2
K= BB(KY1)
7z =3 '(Z2S0 e ¢l ¢aE &40l B2 H
TMIN = T0
ACOL = 0
BCOL =0

X olE et

WEL BB X4

42 A
smh(K * AL) (Exp(
(Ex ;z

AL

o

K = AL) — Exp(-K = AL)) /
cosh(K * AL) = (K = AL) + Exp(-K * AL)) / 2
sinh(2 » K x AL) = (Ex
cosh(2 * K » AL) = (E
Lkat &Y

p(2 * K = AL) - Exp(-2 * K = AL)) / 2
p(2*K*AL)+Exp(—2*K*AL))/2

M = (Sin(K * AL) - sinh(K * AL)) / (cosh(K * AL) ~ Cos(K * AL})
K= (17 {4+ K) * (Sin2 » K* A +Sin(2 « K= AD) + AL — 1/ K= (sinh{K * AL * Cos(K » AL) + cosh{K * AL) * Sin{K » AL))
Y=(1/{4*K)(sinh2+K=*A) +Sn@*K=AJ) -1/ K= {cosh(K * AL) * Sn(K * AL ~ sirtfK » AL) * CosK * AL))
2Z = (0.5 / K) = (sinh(K * AL) — Sin(K ~ AL)) "~ 2
ALK = (M ™~ 2) * XX + YY +2 * M * ZZ
AIZHOI CHSH E2Al AIZH2EE Z2H (Xt IS D8 IS A0S FIIE HIRSHH Z2F)
FN = Sar{((TK / AM} = (1 +(EP*G| / TK) = K~ 4))
Xl = CT / (AM * 2# » FN)
FX = FN * Sar(1 - XI ~ 2)
DT = DT1

EX1 = Exp(-2# * X x FN = DT)
E><2 = 4# * Exp(-Xl * FN = DT)

G = DT / (AM = ALK * FX * 3#)
N = (TMAX / (2# = DT)) + 1

TO = 0#
TAU = 0#
TMIN = O#
V(1) = O#
wW(1) = 0#
MaxV = 0#
MaxVV = 0#
"AJ2HOI CHEH =X M2 (Simpson's law EE)
Forl =2 To N

ForJ =1To 3
TAU = TMIN + (J - 1) » DT
FT = FB = TAU
if AL < (AV » TAU) Then
BL = AL
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Else
BL = (AV = TAU)
End If
MR BEE XSESE U
sinh(K * BL) = (Exp(K * BL) — Exp(-K = BL)) / 2
cosh(K * BL) = (Exp(K * BL) + Exp(-K = BL)) / 2

Al=1/K 2+ (FB/A) "2 * (K~ cosh(K*BL) » Cos(FB/ AV« BL) + B/ AV » (Sirh(K * BL) » SFB/ AV« B) - K
M=M/ (K 2+ (FB/A) "~ 2) * (K*sinh(K* B = Cos(FB / AV » B) + FB/ AV * (cosh(K = BL) * SinfB / AV * B)))
AB=1/2x(1/FB/A+K)*{M*Sn(FB/ AV« BL+K=B) - Cos(FB/AV*BL+K=*BlD +1)
M=1/2+(1/B/A/-K)*M=*Sn(FB/AV B - K=B) +Cos(FB/AV*BL-K*Bl) - 1)
Bl=1/K"2+FB/A)"2) » (K* coshlK + B » Sn(FB/ AV x B) - FB/ AV = (sinh{K « B) * Cos(FB / AV + AL))
B =M/ (K 2+ B/ A) "2 * (K srhK~B) » SnfB/ A/ = &) - FB/ AV » (cosh(K = ) » CslfB/ AV + B)) + FB/ AV)
B=1/2+01/(FB/AV+K)*M=*Cos(FB/A/*BL+K»B) +SnFB/A/*BL+K~B) - M
Ba=1/2+(1/(FB/AV-K)*(M=*Cos(FB/AV*BL-K=B)-Sin(AB/AV*B-K+~BJ-M
A=Al + A2 - A3 - A4
B =81+82+ B3+ B4
p(J) = A * (FB * CT * Cos(FT) + TK * Sin(FT)) + B » (CT » FB * Sin(FT) - TK * Cos(FT))
COLA(J) = p(J) * Cos(FX * TAU)
COLB(J) = p{J) * Sin(FX * TAU)

Next J

ACOL = EX1 * (ACOL + COLA(1)) + EX2 » (COLA(2)) + COLA(3)

BCOL = EX1 » (BCOL + COLB(1)) + EX2 * (COLB(2)) + COLB(3)

CCOL = Sin(FX » TAU) = ACOL

DCOL = Cos(FX = TAU) * BCOL

was eE XLE4LZ2 A

sinh(K * y) = (Exp(K * y) = Exp(-K » y)) / 2

cosh(K * y) = (Exp(K * y) + Exp(-K * y)) / 2
'Y, HMEE, 58 & OtLt g

If Form3.0Option13.Value = True Then

GoTo 113
Elself Form3.0ption14.Value = True Then
GoTo 114
Elself Form3.0Option15.Value = True Then
GoTo 115

THE RS X 2rea B
113: V(1) = V(1) + (M * {cosh(K = y) — Cos(K * y)) + sinh(K = y) - Sin(K * y)) = (CCOL - DCOL) *» G
WI() = (M * (cosh(K * y) — Cos{K * y)) + sinh(K * y) - Sin(K = y)) = (CCOL - DCOL) * G
GoTo 116
‘e ER2a 28
114: V(I):V(I)+(M*(KAQ*GJsf‘t(K*y)+K"2*O:s(K*Y))+KA2*Sirh{K*y)+KA2*Sn(K*y))*(CU:l_—IXIl)*G
W(|)=(M*(KA2*oosh(K*y)+KA2*OOS(K*y))+KA2*sirh(K*y)+KA2*Sn(K*y))*(QI]_—III].) * G
GoTo 116
‘e 2ol S 2rorsr geigs
1156: \/(I)=V(I)+(D/2)*(M*(KAZ*m(K*y)+K"2*deK*y))+K'\2*Sin‘(K*y)+KA2*Sr(K*y))*((IIL—IIIL)*G
VV(|)=(D/2)*(M*(K’\Z*md‘l(K*y)+K"2*MK*V))+K'\2*s'rf’(K*y)+K’\2*Sril<*y))*(GI]_—[XI.U *G
End If
‘DE4H-HL(BHYE) i O
116: If Form3.Checkl.Value = 1 Then
GoTo 117
Else: GoTo 118
End If
'PEL0 U2 HRAMEE) £
117: xAp.worksheets("Mp").cells(z, KY1).Value = V(i)
xAp.worksheets("Mp1").cells(z, KY1).Value = V()
z=2z+1
'REL0 G2 EM.2L HAHEE) &8
If Abs(V(1)) <= MaxV Then
GoTo 118
End If
MaxV = Abs(V(l))
118 If Abs(VV(I)) <= MaxVV Then
GoTo 119
End If
MaxVV = Abs(VV(l))
AI-BIR(BEE) e HE
119: If Form3.Check2.Value = 1 Then
GoTo 120
Else: GoTo 121
£nd If
AIZHID BRI(BEE) &3
120: If (KY1 = 6) Then
R=R+1
xAp.worksheets("Tp").celis(R, 1).Value
xAp.worksheets("Tp").cells(R, 2).Value

TAU
V(i)

o
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End If
121: TMIN = TAU
Next |
PEL-H(BEE) e HH
tf Form3.Checkl1.Value = 0 Then
GoTo 122
End If
'PELSM M2 XM BHABEE) &3
xAp.worksheets("Mp").cells(1, KY1).Vaiue = KY1
xAp.worksheets(*"Mp").cells(2, KY1).Value = MaxV
xAp.worksheets("Mp1").cells(1, KY1).vValue = KY1
xAp.worksheets("Mp1").cells(2, KY1).Value = MaxvV
1220 Next KY1
T = 0#
Fort=2 To N
T=T+ 2# » OT
t (T <= (AL / AV)) Then
GoTo 123
Else: GoTo 124
End If
123: ABV1 = Abs(V(l))
f (ABV1 < vmax1) Then
GoTo 125
Else: vmax1 = ABVI
End If
GoTo 125
124: ABV = Abs{V(l))
f (ABY < VMAX) Then
GoTo 125
Else: VMAX = ABV
end If
125:  Next |
I A
Period = 2 » pi / FB
‘MSflexgrid0jl HIOIE &2
'Form1.Grid1.TextMatrix(AAA, 0) = Period
Form1.Grid1.TextMatrix(AAA, 2) = WL
Form1.Grid1.TextMatrix(AAA, 0) = FB
If Form3.Option11.Value = True Then
Form1.Grid1.TextMatrix(AAA, 4) = vmax1
Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX
End If
A, We|(BEE) £
xAp.worksheets("Pp").cells(AAA + 1, 1) Value = WL
If Form3.0Option11.Value = True Then
xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = vmax1
Else: xAp.worksheets("Pp").cells{AAA + 1, Q + 1).Value = VMAX
End If
If (WL >= WLEND) Then
GoTo 126
End If

[l

=
o
e
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s
o
%
€
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o
w
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N
kgﬂ

126: xAp.worksheets("Pp").cells(1. Q + 1).Value = y
If (y >= YEND) Then
GoTo 127

GoTo 111
127: MsgBox "2 E JHAH0L 2RESLICH!
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Twdknxkxxenn HARZE QAL TIOIE T Ab akaddkrokdkkkk ko Rk kr A kK Kokk Kk ok ke ek

End With
'KFet 22 HE
xISheet.SaveAs "EEWS=SZREWEAI =2WIZ ] ZAWVBAE VBZ P& X Awel S [ XoIWTdata(fxfx).xis"
xIBook.Close '@ |II=ES &
xAp.Quit A B
Set xISheet = Nothing

Set xIBook = Nothing
Set xAp = Nothing
Exit Sub
' * ARA A I KA A KA A I AN A A AR AR AR I A R RA KRR TN N A AR AA R A R I AR AR Ak AN kA kh e g K ok ok e A
Exit Sub

L L L | - T o gy b =T o oy = R e ]
‘2o 20
130: AL = Form2.al1.Text

BBL(1) = 1.875105
BBL(2) = 4.6940912
BBL(3) = 7.85475744
BBL(4) = 10.995540735
BBL(5) = 14.13716839105
BBL(6) = 17.278759532088
BBL(7) = 20.42035225109
BBL(8) = 23.5619449018064
BBL(9) = 26.7035375555183
BBL(10) = 29.8451302091028
HEIZHZ =20 Tet Big
Forl =1 To 10
BB(I} = BBL(l) / AL
Next |
IHE g

131: WL = Form2.wll Text
WLEND = Form2.wlend1.Text

AAA =1
I 2%

AV = Form2.avi.Text
Xigs 2hA

TK = Form2.tk2.Text
‘g2 2HI2E

Gl = Form2.gi2.Text
"EICH A2 2t

DT1 = Form2.dt11.Text

pi = 4 » Atn(1)
‘HE22 A%+

EP = Form2.ep1.Text
‘HE=2 =HE

DI = Form2.dil.Text
‘HERS HHZ0|Y B

AM = Form2.am1.Text
'HEHE ZEo ZAidl

Xl = Form2.xi1.Text
2 A=

CT = 2 % XI * Sar(TK = AM)
'KK BE9] s Algh

For KY =1 To 10

KK = BB(KY)
FK(KY) = Sar((TK / AM) = (1 + (EP » GI / TK) * KK " 4))
Next KY

PSS

N2 =6"
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ACOL = 0
BCOL =0
wWDA g ISE22 A
sinh(K * AL) = (Exp(K * AL) — Exp(-K * AL)) / 2
cosh(K = AL) = (Exp(K = AL) + Exp{(-K * AL)) / 2
sinh{(2 » K » AL) = (Exp(2 + K = AL) — Exp(-2 » K = AL}) / 2
cosh(2 * K = AL) = (Exp{(2 » K » AL) + Exp(-2 = K = AL)) / 2

Lkat &HF

M = (Sin{K = AL) + sinh(K = AL)) / (cosh(K = AL) + Cos(K * AL))
XX = (17 (4*K) * (sinh(2 * Kx A) +Sin(2 * Kx AL) + AL — 1/ K> (sirh{K = AL} * Cos{K * AL) + cosh(iK* AL * SinfK * AL))
Y= (1/(4*K)*(§inh2* K+ A) - Sin(2 » K* A) - 1/ K * (cosh{K * AL) * Sin{K * AL) — sirh(K * AL) * Cos(K * AL))
ZZ = (1 / (2 * K)) » (sinh(K » AL) - Sin(K = AL)) ™~ 2
ALKZ(M"Z)"XX+YY—2*M*ZZ
HEA AR ZF (KB IS 2L IS A0S FIIE HlWst 2E)
FN Sar({TK / AM) » (1 + (EP = Gi / TK) » K ™ 4))
Xl = CT / (AM * 2# x FN)
FX = FN = Sar(1 - XI ~ 2)
DT = DT1
EX1 = Exp(-2# * XI » FN * DT)
EX2 = 4# * Exp(-XI * FN = DT)
G =DT/ (AM = ALK » FX * 3#)
N = (TMAX / (2# = DT)) + 1
TO = O#
TAU = 0#
TMIN = O#
V(1) = O#
WI(1) = O#
MaxV = 0#
MaxWV = 0#

'AI2HON CHBt X1 B (Simpson's law &

For | =2 To N
ForJ=1To 3
TAU = TMIN + (J - 1) » DT
FT = FB = TAU
If AL < (AV * TAU) Then

BL = (AV * TAU)
End If
WRN BB XLESE UH
sinh(K * BL) = (Exp(K * BL) - Exp(-K = BL)) / 2
cosh(K = BL) = (Exp(K = BL) + Exp(-K = BL)) / 2
=1/ K "2+FB/A) " 2) * (K*coshK> B * Cos(FB/ AV*B) + B/ A/ *sirhK« B) *Sn(FB/ AV *B) - K
=M/ (K"2+(FB/A) " 2) » (K sirh(K » B) * Cos(FB / AV *» BL} + AB / AV * {cosh(K » B) * Sn{FB / AV * BL)))
AR=05+(1/(B/A+K)*M*SnfB/A/*B.+K*B) + Cos(fB/ AV *BL+K*B) - 1)
M=05*(1/(B/A-K)*M*SnFB/AV+BL-K+B) -Cos(FB/AV*BL-K*xB) + 1)
Bl=1/(K "2+ {FB/A)"2) * (K*cosh(K * B) » Sn{FB/ AV * ) — FB/ A/ * (sinh(K * &) * Cos(FB/ AV * BY))
R=M/{K 2+ ({B/A) "2 *(K+srhK*B) »SnFB/ A/ »8) - B/ AV * (ash(K * B) * Qos{FB / AV * L)) + FB/ A)
B3=05*(1/(FB/AV+K)*(M=*Cos(FB/ AV *BL+K*B) -Sn(FB/ A/ »BL+K=*B) - M
BA=05+(1/(FB/AV-K)* (M= Cos(FB/ AV *BL- KB +Sin(FB/ A/« BL-K+*8) - M)
A=Al - A2 + A3 + A4
B =Bl -B2-B3-84

p{J) = A *» (FB = CT = Cos(FT) + TK * Sin(FT)) + B * (CT * FB * Sin(FT) — TK * Cos(FT))
COLA(J) = p(J) * Cos(FX * TAU)
COLB(J) = p(J) * Sin(FX » TAU)

Next J

ACOL = EX1 = (ACOL + COLA(1)) + EX2 * (COLA(2)) + COLA(3)
BCOL = EX1 * (BCOL + COLB(1)) + EX2 » (COLB(2)) + COLB(3)
CCOL = Sin(FX * TAU) * ACOL
DCOL = Cos(FX » TAU) » BCOL

HEL BB I+8+2 WA

smh(K *y) = (Exp(K * y) — Exp(-K » y)) / 2
cosh(K * y) = (Exp(K * y) + Exp(-K * y)) / 2
, B8 8, 38 & oftLt =Y

If Form3.0Option13.Value = True Then

GoTo 133
Elself Form3.0ption14.Value = True Then
GoTo 134
Elself Form3.0ption15.Value = True Then
GoTo 135

DHE2e HX=288 He
133: V() = V(1) + (-M * (cosh(K * y) = Cos{K * y)) + sinh(K * y) - Sin(K * y)) = (CCOL - DCOL) * G

W) = (-M » (cosh(K * y) — Cos(K * y)) + sinh(K » y) — Sin(K * y)) * (CCOL -~ DCOL) =*
GoTo 136

137 -



THE2e E228e I8
134: V(I) = V() + (K"~ 2) (M  (cosh(K = y) + Cos(K = y)) + sinh(K x y) + Sin(K = y)) » (OCOL - DCOL) * G
W) = (K™ 2) * (-M * (cosh(K = y) + Cos(K * y)) + sinh(K » y) + Sin(K = y)} » (CCOL ~ DCOL) =

GoTo 136

e EXUe HUESE

135: V() = V() + (DI / 2) » (K™ 2) * (M » (cosh(K * y) + Cos(K * y)) + sinh(K * y) + Sln (K *y)) » (CCOL DCOL) *
W) = (DI / 2) » (K™ 2) * (-M » (cosh(K * y) + Cos(K * y)) + sinh(K * y) + Sin(K » y)) = (CCOL - DCOL) * G
End If

DEH-HA(HYE) ohe U
136: If Form3.Checkl.Value = 1 Then
GoTo 137
Else: GoTo 138
end If
DEL0 ME HA(HEE) ER
137: xAp.worksheets("Mp").cells(z. KY1).Value = V(I)
xAp.worksheets("Mp1").cells(z, KY1).Value = V(1)
z=z+1
‘REA OE HMEA HRA(BHEE) A8
It Abs(V(l)) <= MaxV Then
GoTo 138
End If
MaxV = Abs{V(l))
138: If Abs(VV(I)) <= MaxVV Then
GoTo 138
End If
MaxVV = Abs(VV(l))
A -HR(HEE) e HEY

[EAR=h—13 = &85

139: If Form3.Check2.Value = 1 Then

GoTo 140
Else: GoTo 141
End If
AIZED HR(BEE) B
140: I (KY1 = 6) Then
R=R+1
xAp.worksheets("Tp").cells(R, 1).Value = TAU
xAp.worksheets("Tp").cells(R. 2).Value = V(I}
End If
141: TMIN = TAU
Next |
REL-HL(HEE) ohia dE
If Form3.Check1.Value = 0 Then
GoTo 142
End (f
Eo20 M2 A0 HA(HBE) M4F
xAp.worksheets("Mp").cells(1, KY1).Value = KY1
xAp.worksheets("Mp") cells(2 KY1).Value = MaxV
xAp.worksheets("Mp1").cells(1, KY1).Value = KY1
xAp.worksheets{"Mp1").cells(2, KY1).Value = MaxVV

142: Next KY1
T=0#
For1 =2 To N
T=T+2# = DT
If (T <= (AL / AV)) Then
GoTo 143
Else: GoTo 144
End If
143: ABV1 = Abs(V(1))
1f {ABV1 < vmax1) Then
GoTo 145
Else: vmax1 = ABV1
End If
GoTo 145
144: ABV = Abs(V(1))
f (ABV < VMAX) Then
GoTo 145
Else: VMAX = ABV
End If
145:  Next |
‘=D AHE
Period = 2 *» pi / FB
'MSflexgriddil GIOIE &2
'Form1.Grid1.TextMatrix(AAA, 0) = Period
Form1.Grid1.TextMatrix(AAA, 2) = WL
Form1.Grid1.TextMatrix(AAA, 0) =

138

G



If Form3.0Option11.Value = True Then
Form1.Grid1 TextMatrix(AAA, 4) = vmax1
Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX

End If

oY, He(HEE) &2

xAp.worksheets("Pp").cells(AAA + 1, 1).Value = WL

If Form3.Option11.Value = True Then
xAp.worksheets('Pp").cells(AAA + 1, Q + 1).Value = vmax]
Else: xAp.worksheets("Pp").cells(AAA + 1. Q + 1).Value = VMAX

End If

If (WL >= WLEND) Then
GoTo 146

End If

WL = WL + 0.1 = AV

AAA = AAA + 1

CHE O s HI(HEE) =I5

ForL=1To N
V(L) = 0#

Next L
VMAX = 0#
vmax1 = 0#
GoTo 132

146: xAp.worksheets("Pp").cells(1, Q + 1).Value =y
If (y >= YEND) Then

GoTo 147
End If
y=y+5
Q=Q+1
THAE 20l 2ast eig(BIE8) =DI3t
ForL=1To N
V(L) = 0#
Next L
VMAX = 0#
vmax1 = 0#
GoTo 131
147: MsgBox "ZE H4HOl BR&SLICH"
Trakxxkrxxrx H AFZE MM T2 T E ek kokk Ak R Ak H AR KAk kA ARk kkkdekkh kK
(DR - (HEE)-XB)

With xISheet

‘
ue yes

End With
TNEs B2 HE
xiSheet.SaveAs "E:W=S2AHWEIAI =SWI 22 ZAWVBAE VBZR P8t EOIW2 H LI XioIwTdatalfxfr).xls"
xIBook.Close '8 fI2=28 &
xAp.Quit 'AM =EF
Set xISheet = Nothing
Set xlBook = Nothing
Set xAp = Nothing
Exit Sub
Exit Sub
Le A AR R R AR AR SRR AR ARk aRns B X 2EISE (QPCHIF ) awsnnnrnn LA T T e Lt
I g9
150: WL = Form2.wl1.Text
WLEND = Form2.wlend1.Text
AAA = 1
RSBt
AV = Form2.av1.Text
‘& 2rgker 1Bt 2d
TK = Form2.tk2.Text
‘e zto AEZHE
Gl = Form2.gi2.Text
'EICH AlZF 2+
DTt = Form2.dt11.Text
pi = 4 = Atn(1)
‘e 22 Erg A
EP = Form2.ep1.Text
he2e) XA
Dl = Form2.dil.Text
‘He e ©R2olg 288

AM = Form2.am1.Text

- 139 -



AL = Form2.alt.Text
AW =9 2l
Xl = Form2.xil.Text
2l 2l
CT = 2 * Xl * Sar(TK = AM)
'KK 222 ZE%= Hbt
For KK = 1 To 3000
FK(KK) = Sar((TK / AM) = (1 + (EP = GI / TK) » ({(KK = 1) * pi / AL) " 4)))
Next KK
PR E=E
151: FB = 2 = pi * AV / WL
TH = 2# » pi / FB
/ + 2+ TH
A 2Rt AR RES MA
N1 =1
nMin = 15
N2 = 2# » AL / WL + 11
If N2 > nMin Then
N2 = N2
Elself N2 < nMin Then
N2 = nMin
End If
For K =1 To N2
z=3
TMIN = TO
ACOL = 0#
BCOL = 0#
Lk kO A0 €F
If (K = 1) = 0 Then ALK = AL Else ALK = AL / 2
AIZFOI CHOH EEAl AIZF2F2 Z2E (N ASEW D8 XS A0I2 FIIS HILoe 238)
FN = Sqr{(TK / AM) = (1 + (EP = GI / TK) * ({(K - 1) = pi / AL} © 4)))
Xl =CT/AM /[ 2# / FN
FX = FN = Sar{1 - X1 *~ 2)
If DT1 < (2 = pi / (10 = FK(N2))) Then

DT2 = DT1
Elself DT1 > (2 * pi / (10 » FK(N2))) Then DT2 = (2 » pi / (10 = FK(N2)))
End If
if DT2 < (2 » pi / (10 * FB)) Then
DT = DT2
Elself DT2 > (2 = pi / (10 = FB)) Then OT = (2 = pi / (10 « FB))
End If

EX1 = Exp(-2# * XI * FN = DT)

EX2 = 4# * Exp(-XI * FN * DT)

G = DT / (AM » ALK * FX » 3#)

AK = (FB / AV) + (pi » (K -~ 1) / Al)
BK = (FB / AV) — (pi * (K - 1) / AL)
N = (TMAX / (2# = DT)) + 1

TO = O#

TAU = O#

TMIN = 0#

V(1) = O#

W(1) = 0#

MaxV = 0#

MaxVV = 0#
‘=X H2

For{=2To N

Ford =1T03

TAU = TMIN + (J = 1) = DT
FT = FB = TAU
If AL < (AV + TAU) Then

BL = AL

Else

BL = (AV * TAU)
End If

If (Abs(BK) > 0.000000000000001) Then
A = Sin(BK * BL) / (2# * BK) + Sin(AK * BL) / (2# * AK)
B = (1# - Cos(AK = BL)) / (2# * AK) + (1# - Cos(BK * BL)) / (2# * BK)

Else

A =BL/2# + (Sin(2# « FB » BL / AV)) / (4# * (FB / AV))

B = ((Sin(FB * BL / AV)) ™ 2) / (2# » (FB / AV))
End If
p(J) = A = (FB » CT * Cos(FT) + TK * Sin(FT)) + B » (CT * FB * Sin(FT) - TK * Cos(FT))
COLA(J) = p{J) * Cos(FX = TAU)

- 140 -



‘wel,

COLB(J) = p(J) * Sin(FX = TAU)
Next J
ACOL = EX1 * (ACOL + COLA(1)) + EX2 = (COLA(2)) + COLA(3)
BCOL = EX1 * (BCOL + COLB(1)) + EX2 » (COLB(2)) + COLB(3)
CCOL = Sin(FX » TAU) * ACOL
DCOL = Cos(FX = TAU) » BCOL
BHEE, 28 & o4 B

If Form3.0Option13.Value = True Then

GoTo 152
Elself Form3.0Option14.Value = True Then
GoTo 153
Elself Form3.0ption15.Value = True Then
GoTo 154

OHEBO mX 2 we

162:

THE RO Sx29s 28

1530 V(1) = V(I) - ((pi * (K -1 /A0 " 2) (Cos((K - 1) » pi *y / AL)) * (CCOL - DCOL) *
W) = —((pi » (K= 1)/ AL) "~ 2) » {Cos((K = 1) = pi *»y / L) *
GoTo 155

‘a2 §X"“='*§f EPIEE

154: V() = V() - /2 % ((pi % (K= 1)/ AL ™ 2) = (Cos((K — 1) * pi xy / AL)
w(l) = (DI / 2) * ((pi * (K - 1)/ AL) " 2) * {Cos((K — 1) = pi xy [ AL)) *

V(1) = V(I) + (Cos({K - 1) = pi xy / AL)) * (CCOL - DCOL) * G
W(I) = (Cos({K - 1) * pi * y / AL)) » (CCOL - DCOL) *» G
GoTo 155

End If

'RE4-BIR(HYE) e HE

155:

[AR=N—13 =

If Form3.Check1.Value = 1 Then
GoTo 156
Else: GoTo 158

£nd If

S0 OE HA(HEE) £

156:

F=]=PN

157:

xAp.worksheets("Mp").celis(z, K).value = V(I)
xAp.worksheets("Mm").cells(z, K).Value = VV(l)
z=2z+1
ol M2 AU 2L HRA(MES) OE
If Abs(V(])) <= MaxV Then
GoTo 157
End If
MaxV = Abs(V(1))
1 Abs(VV({1)) <= MaxVWV Then
GoTo 158
End If
MaxVWV = Abs{VV(l))

AR (HEB) A M

158:

= 85

If Form3.Check2.Vaiue = 1 Then
GoTo 159
Else: GoTo 160

End If

AV BIR(BEE )éa‘

159:

160:

If (K =15) Tl

=R+ 1
xAp.worksheets(*Tp").cells(R. 1).vValue = TAU
xAp.worksheets("Tp").celis(R. 2).Value = V(i)
End If
TMIN = TAU
Next |

DO 4 (HRE) A M

—ce=E

If Form3.Check1.Value = 0 Then
GoTo 161
End If

DL [ A HA(HEE) &4F

161:

162:

xAp.worksheets("Mp").cells(1. K).Value
xAp.worksheets("Mp").celis(2, K).Value
xAp.worksheets("Mp1 ') cells(1, K).vValue =
xAp.worksheets("Mp1").cells(2, K).Value = MaxVV
Next K
T=0#
Forl=2To N
=T+ 2# » 0T
If (T <= (AL / AV)) Then
GoTo 162
Else: GoTo 163
End If
ABV1 = Abs(V(l))

K
Max\!

Ion

141

(CCOoL - DCOL) * G

» (OCOL - DCOL) *
(ccoL - DeoL) = G

G

G



If (ABV1 < vmax1) Then
GoTo 164
Else: vmax1 = ABV1
End If
GoTo 164
163:  ABV = Abs(V(I))
If (ABV < VMAX) Then

GoTo 164
Eise: VMAX = ABV
End If
164: Next |

‘=) ot
Period = 2 * pi / FB

'MSflexgrid0il HIOIE &2
'Form1.Grid1.TextMatrix(AAA, 0) = Pe
Form1.Grid1. TextMatrix(AAA, 2) = WL
Form1.Grid1.TextMatrix(AAA, 0) = FB
If Form3.Option11.Value = True Then

Form1.Grid1.TextMatrix(AAA, 4) =

riod

vmax1

Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX

End If
TR, BI(HEE) &4

xAp.worksheets("Pp").cells(AAA + 1, 1).Value = WL

If Form3.Option11.Value = True Then

xAp.worksheets('Pp").cells(AAA + 1, Q + 1).Value = vmax1
Else: xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = VMAX

gEnd If
If (WL >= WLEND) Then
GoTo 165

GoTo 151

165: xAp.worksheets("Pp").cells(1, Q + 1).value =y

If {y >= YEND) Then
GoTo 166

166: MsgBox "@E H &0

Texknkxxkxxk H AFZLH Ol
(I E- 2l
With xISheet

1z
@
o &
iy 1
el
=y
o
:

End With
‘Ayst AZ2E2 HNE
xISheet.SaveAs "EXW=E
xIBook.Close '&M «3
XAp.Quit 'YL B=
Set xISheet = Nothing
Set xIBook = Nothing
Set xAp = Nothing

Exit Sub

WAL =2WIZ )3 NAWVBAE VBE SI& AW ECIIWTdata(rr) xls"

Tk kAR KKK KA AR R KA NAR I RA KA KA KRR RN IR KRR A KN KRNI KA IRAKIAIHAIARRRRARK AKX KA KK AR I N Kk k *

Exit Sub

AR RRR AR R R AR RAR RN KA SRR xhnn SREIDIEESE (QFTHBI K] mtennrd kb dh ke kN * AN RNRKRNRRE A KUK *x

& gel
170: WL = Form2.wl1.Text
WLEND = Form2.wlend1.Text
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Form2.av1.Text
grgr Xgt 24A
K = Form2.tk2.Text
‘THE 22 ALHRUE

Gl = Form?2.gi2.Text
EICH AlZE 2HR

DT1 = Form2.dt11.Text

pi = 4 * Atn(1)
'THE &2 B

EP = Form2.ep1.Text
‘ez 23

Dl = Form2.dit.Text
‘MHE =2 ce/20lg 2

AM = Form2.am1.Text
'‘THE2te] 20l

AL = Form2.all.Text
M 252 24l

Xl = Form2.xil.Text
Al A==

CT = 2 = XI » Sar{TK » AM)
‘KK 229 s+ Hb

For KK = 1 To 3000

FK(KK) = Sar((TK / AM) = (1 + (EP » GI / TK) * (((KK = 1) » pi / AL) " 4)))

Next KK

'R &=

171: FB

—

2 * pi x AV / WL
5 .

= AL/ + 2 %
HARY 2RE A 2 &F
N1 =1
nMin = 15
N2 = 2# = AL / WL + 11
If N2 > nMin Then
N2 = N2
Elself N2 < nMin Then
N2 = nMin
End If
K =1 To N2
z=3
TMIN = TO
ACOL = O#
BCOL = 0#
'Lk kOl 2RI 2F
ALK = AL / 2
"AI2HOI CHOH HZ Al Al2E2H3
FN = Sar{{TK / AM) * (
Xl =CT/AM /[ 2# [/ FN
FX = FN = Sar(1 - XI ~ 2}
If DT1 < (2 * pi / (10 * FK(N2))) Then

Fo

tol2l =J18 HIndte 2H)
) = pi / AL) © 4)))

ZE (g s DR IS
1+ / -

(EP = GI

-

DT2 = DT1
Eilself DT1 > (2 » pi / (10 = FK(N2))) Then DT2 = (2 * pi / (10 » FK(N2)))
End i
If DT2 < (2 * pi / (10 « FB)) Then
DT = DT2
Elself DT2 > (2 » pi / (10 * FB)) Then DT = (2 = pi / (10 x FB))
End If
EX1 = Exp(-2# = XI = FN * DT)
EX2 = 4# * Exp(-XI * FN = DT)
G = DT / (AM » ALK » FX * 3#)
AK = (FB / AV) + (pi * K/ AL)
BK = (FB / AV) - (pi » K/ AL)
N = (TMAX / (2# * DT)) + 1
TO = O#
TAU = 0#
TMIN = O#
V(1) = 0#
WW(1) = O#
MaxV = O#
MaxVV = 0#

‘=X HE

Forl =2 To N

- 143 -



ForJ=1To 3
TAU = TMIN + (J - 1) » DT
FT = FB = TAU
If AL < (AV * TAU) Then

BL = AL

Else

BL = (AV * TAU)
End If

1 (Abs(BK) > 0.000000000000001) Then
A = (1# - Cos(AK * BL)) / (2# * AK) — (1# - Cos(BK » BL)} / (2# * BK)
B = Sin(BK = BL) / (2# * BK) — Sin(AK = BL) / (2# * AK)

Else
A = ((Sin(FB » BL / AV)) ™~ 2) / (2# » (FB / AV))
= BL/ 2# — (Sin(2# » FB » BL / AV)) / (4% » (FB / AV))
End If
p(J) = A = (FB * CT * Cos(FT) + TK * Sin(FT)) + B » (CT * FB * Sin(FT) - TK » Cos(FT))
COLA) = p(J) = Cos(FX * TAU)
COLB(J) = p{J) * Sin{FX » TAU)

Next J
ACOL = EX1 » (ACOL + COLA(1)) + EX2 = (COLA(2)) + COLA(3)

BCOL = EX1 » (BCOL + COLB(1)) + EX2 * (COLB(2)) + COLB(3)
CCOL = Sin(FX * TAU) » ACOL
DCOL = Cos(FX * TAU) * BCOL

‘B, HEE, 28 & oLt H©Y
If Form3.Option13.Value = True Then

GoTo 172
Elself Form3.0Option14.Value = True Then
GoTo 173
Eiself Form3.0ption15.Value = True Then
GoTo 174

METe BN B

172: V() = V(1) + (Sin(K = pi =y / AL)) » (CCOL - DCOL) * G
WI(I) = (Sin(K » pi » y / AL)) » (CCOL - DCOL) * G
GoTo 175

‘WA BX2ery R

173: V() = V(I) (pi * K/ AL) ~ 2) » (Sin(K = pi *y / AL)) * (CCOL - DCOL) * G

ALY ~2) = (Sin(K = pi «'y / AL) » (CCOL - DCOL) + G

CHE L SR2er HHEE

174: V() = V) - (DI / 2) *» ({pi * K/ AL) ~ 2) * (Sin(K * pi xy / L)) (CCOL - DCOL) * G
wil) = (DI / 2) * ({pi » K/ AL) ~ 2) = (Sin(K * pi * y / AL)) » (CCOL - DCOL) * G
End If

'PEA-BQHEE) oA O
175: If Form3.Checkl.Value = 1 Then
GoTo 176
Else: GoTo 178
End If
‘BEL0 HE HA(HEE) 5
176: xAp.worksheets(*Mp").cells{z, K).value = V(I)
xAp.worksheets("Mm").cells(z. K).value = W(l)
z=2z+1
RES OE HM.EL BHAHEE) &3
If Abs(V(I)) <= MaxV Then
GoTo 177
End If
MaxV = Abs(V(1))
177: 1t Abs(VV(I)) <= MaxVV Then
GoTo 178
End if
MaxVV = Abs(VV(I))
'AZH-BIQBEE) oA M
178: If Form3.Check2.Value = 1 Then
GoTo 179
Eise: GoTo 180
End If
A2 BIR(BEE) BY
179: 1f (K = 15) Then
R=R+1

xAp.worksheets("Tp").cells(R. 1}.Value = TAU
xAp.worksheets("Tp").cells(R. 2).Value = V()
End If
180: TMIN = TAU
Next |
DES-B(HEE) WA S

,144,



If Form3.Check1.Value = 0 Then
GoTo 181
End If
PES0 2 0 HA(HEE) &F
xAp.worksheets("Mp").cells(1, K).Value =
xAp.worksheets("Mp").cells(2. K).Value = MaxV
xAp.worksheets("Mp1").cells(1, K).Value
xAp.worksheets("Mp1").celis(2, K).Value
181: Next K
T = 0#
Forl =2 To N
T=T+2# «DT
f (T <= (AL / AV)) Then
GoTo 182
Else: GoTo 183
End If
182:  ABV1 = Abs(V(1))
f (ABV1 < vmax1) Then
GoTo 184
Else: vmax1 = ABV1
End If
GoTo 184
183: ABV = Abs(V(l))
f (ABV < VMAX) Then
GoTo 184
Else: VMAX = ABV
End If
184: Next |
'F=I] AHE
Period = 2 * pi / FB
‘MSflexgriddl GIOIEN &%
'Form1.Grid 1. TextMatrix(AAA, 0) = Period
Form1.Grid1.TextMatrix(AAA, 2) =
Form1.Grid1.TextMatrix(AAA, 0) =
If Form3.0Option11.Value = True Then
Form1.Grid1.TextMatrix(AAA, 4) = vmax1
Else: Form1.Grid1.TextMatrix(AAA, 4) = VMAX
End If
ME, He(HEE) B
xAp.worksheets("Pp").celis(AAA + 1, 1).Value = WL
if Form3.0Option11.Value = True Then
xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = vmax]
Else: xAp.worksheets("Pp").cells{AAA + 1, Q + 1).Value = VMAX
End If
i (WL >= WLEND) Then
GoTo 185
End If

I

MaxwV

VMAX =
vmax1i = 0#
GoTo 171
185 xAp.worksheets('Pp").cells(1, Q + 1).Value =y
If {y >= YEND) Then
GoTo 186

Next L
VMAX = O#
vmax1 = O#
GoTo 170

186: MsgBox "ZE HI&0l B

=
=
Lakkkkaxxxxx H AR O Al TR T ZE dekskokdeksdek ke &Kok Rk Rk ek kA kR AR Rk ok Kk kkd kA Kk ok deok ek * *okk
(A - (HEE)-XI
With xISheet
!




End With
Nyet EE2 ME
xISheet SaveAs "EW=S2BBPWHAl =SWI2 ) AWVBAE VBE PIEX AW ST XtAWTdatalhh). xis"
xIBook.Close '8If F3=S
xAp.Quit 'AH BEF

Set xiSheet = Nothing

Set xIBook = Nothing

Set xAp = Nothing

Exit Sub

Tk ko kdr Ak kek kAR A AR AR H KK IRk ke kA A KA R A I AR AR KA AR AA TRk k K kok *hkhkkhkhkrrkkhkhkkhn kkokdohkhddkddkhk
Exit Sub
fww > * =X 2tye (LESX-LHB) *hx bbbl bbbl *h
It B

190: WL = Form2.wi1.Text
WLEND = Form2.wlend1.Text
AAA =1

‘HIO ST
AV = Form2.av1.Text

‘mE2EE B 28
TK = Form2.tk2.Text

‘HE 2AHIUE
Gl = Form2.gi2.Text

'E|CH AIZE 2
DT1 = Form2.dt11.Text
pi = 4 * Atn(1)

‘et BrEd=
EP = Form2.ep1.Text

He2e XE
Dl = Form2.dil.Text

THa2e Hej2og 28
AM = Form2.am1.Text

‘a2 Z0l
AL = Form2.al1.Text

'HUW 2=2 24|
Xl = Form2.xi1.Text

'z A=
CT = 2 = XI » Sqr{TK * AM}

‘KK BE2 s Aat
For KK = 1 To 350

FK(KK) = Sar((TK / AM) = (1 + (EP » GI / TK) = ({{2 = KK - 1) = pi / (2 = AL)) " 4)))
Next KK

At S

191: FB * pi * AV / WL

# = pi / FB

1
2# « AL / WL + 11
> nMin Then

Elself N2 < nMin Then
N2 = nMin
End If
For K =1 To N2
z=3
TMIN = TO
ACOL = 0#
BCOL O#
'Lk KOl 2tHQi00 &
ALK = AL / 2

CAIZHON CHEH HEAl Al2P2HA Z2H
1+
N

B UED DR IS
/ *

1012 FII8 HIW3I0l 23)
TK) * (((2 * ”

A

FN = Sar((TK / AM) * ( K- 1) *pi/ (2
XI=CT/AM /2# [ F

FX = FN = Sar(1 - XI ~ 2)

If DT1 < (2 * pi / (10 * FK(N2))) Then

DT2 = DT1

Elself DT1 > (2 » pi / (10 * FK(N2))) Then DT2 = (2 » pi / (10 * FK(N2)))
End If
If DT2 < (2 = pi / (10 = FB)) Then

DT = DT2
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Eiself DT2 > (2 = pi / (10 » FB)) Then DT = (2 = pi / (10 * FB))
End If
EX1 = Exp(-2# = X{ » FN = DT)
EX2 = 4# » Exp(-XI * FN = DT)
G = DT / {AM = ALK * FX * 3#)

AK = (FB / AV) + (pi » (2 x K - 1} / (2 = AL))
BK = (FB / AV) - (pi * (2 x K- 1) / (2 » AL))
= (TMAX / (2# = DT)) + 1
T0 = O#
TAU = 0#
TMIN = 0#
V(1) = 0#
(1) = 0#
MaxV = 0#
MaxWV = 0#
‘=X HE
Forl =2 To N
Ford =1To 3
TAU = TMIN + (J - 1) = DT
FT = FB * TAU
If AL < (AV = TAU) Then
BL = AL
Else
BL = (AV = TAU)
End If
If (Abs(BK) > 0.000000000000001) Then
A = (1# - Cos(AK = BL)) / (2# = AK) - (1# - Cos(BK * BL)) / (2# * BK)
B = Sin(BK * BL) / (2# * BK) — Sin(AK % BL) / (2# » AK)
Else
= ((Sin(FB * BL / AV)) ™~ 2) / (2# = (FB / AV))
B =BL/ 2# - (Sin(2# = FB » BL / AV)) / (4# * (FB / AV))
€nd If
p(J) = A * (FB * CT » Cos(FT) + TK * Sin(FT)) + B = {CT * FB * Sin(FT) - TK » Cos(FT))
COLA(J) = » Cos(FX * TAU)
coLB() = ( ) * Sin(FX » TAU)
Next J

ACOL = EX1 = (ACOL + COLA(1)) + EX2 » (COLA(2)) + COLA(3)

BCOL = EX1 » (BCOL + COLB(1)) + EX2 * (COLB(2)) + COLB(3)
CCOL = Sin{FX *= TAU) * ACOL
DCOL = Cos(FX * TAU) » BCOL

‘B HEE I[E F oLt 23
If Form3.0ption13.Vaiue = True Then
GoTo 192
Elself Form3.0Option14.Value = True Then
GoTo 193
Elself Form3.0Option15.Value = True Then
GoTo 194
THE 2o EX203e $He
1920 V() = V{I) + (Sin((2 » K — 1) » pi * y / (2 x AL))) » (CCOL - DCOL) * G
W} = (Sin((2 » K - 1) » pi xy / {2 * AL))) » (CCOL - DCOL) » G
GoTo 195
THA 2 X224 28
193: VN =V() - (2« K- 1) *pi/(2*«A)) "~ 2= (Sin((2 * K- 1) «pixy/(2*A) ~ (CCOL - DCOL) * G
W) = —(((2*K-1)*pi/@2=*AD) "2~ (Sin(2~K-1)=pi~y/(2*A)) > (CCOL - DCOL) * G
GoTo 195
2o EE24LUE BEE
1940 VI =V - (D / 2 *((2*K-1)»pi/(2*AD) "2+ (Sn((2* K- 1)+ pi*y /(2 + A * (COOL - DOOL)
W) =01 /2 + (2~ K-1) »pi /(2% A "2 (SN2 = K- 1) «pi xy/ (2« A) » (O0OL - DCOL) * G
End If
'PER-HP(HBE) e HE™
195: If Form3.Checkl.Value = 1 Then
GoTo 196
Else: GoTo 198
End If
'2EL0 2 BA(HEE) &
196: V(1) = O#
xAp.worksheets("Mp").cells(z. K).Value = V(I)
xAp.worksheets("Mp1").cells(z, K).Value = VV(I)
z=2z+1
S0 2 Z0,22 HRA(BHEE) &4F
If Abs(V(I)) <= MaxV Then
GoTo 197
End If
MaxV = Abs(V(1})
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197: 1f Abs(VV(l)) <= MaxVV Then
GoTo 198
End If
MaxVvV = Abs(VV(1))
AIE-RHQIHEE) oiA L
198: If Form3.Check2.Value = 1 Then
GoTo 199
Else: GoTo 200
End If
Al B2 (H Z‘é‘%) &=
199: If (K = 15) Then
R=R+1
xAp.worksheets("Tp").cells(R, 1).Value
xAp.worksheets("Tp").cells(R, 2).Value
End If
200: TMIN = TAU
Next 1
'PEL-BIQ(HHEE) ols A
If Form3.Check1.Value = 0 Then
GoTo 201
End If
'EM M2 I HA(BMEE) AN
xAp.worksheets("Mp").cells(1, K).Value = K
xAp.worksheets("Mp").cells(2, K).Value = MaxV
xAp.worksheets("Mp1").cells(1, K).Value = K
xAp.worksheets("Mp1").cells(2, K).Value = MaxVvV
201: Next K
T = 0#
Forl=2To N
=T+ 2# ~ DT
If (T <= (AL / AV)) Then
GoTo 202
Else: GoTo 203
End If
202: ABV1 = Abs(V(l))
If (ABV1 < vmax1) Then
GoTo 204
Else: vmax1 = ABV1
End If
GoTo 204
203: ABV = Abs(V(1))
If (ABV < VMAX) Then
GoTo 204
Else: VMAX = ABV
End If
204: Next |
‘= AE
Period = 2 * pi / FB
'MSflexgrid0ll GICIH &%

TAU
V(D)

non

Form1.Grid1.TextMatrix(AAA, 0) = Period
Form1.Grid1.TextMatnx(AAA‘ 1) = WL
Form1.Grid1.TextMatrix(AAA, 2) = FB
Form1.Grid1.TextMatrix(AAA, 3) = VMAX

A, HAABEE) &
xAp.worksheets('Pp").cells(AAA + 1, 1).Value = WL
If Form3.0Option11.Value = True Then
xAp.worksheets("Pp").cells(AAA + 1, Q + 1).Value = vmax1
Else: xAp.worksheets("Pp").cells(AAA + 1. Q + 1).Value = VMAX

End If
If (WL >= WLEND) Then
GoTo 205
WL = WL + 0.1 » AV
End If
THAEZO| st H(HEE) =D(3
ForL=1To N
V(L) = O#
Next L
VMAX = 0#
vmax1 = 0#
GoTo 191

205: xAp.worksheets("Pp").celis(1, Q + 1).Value = y
If (y >= YEND) Then
GoTo 206
End if
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GoTo 190
206: MsgBox "2E H&HOl BRESLICH"
Screen.MousePointer

Teknwnrrkxrx | AP A oAl még
(- or I(; g)-
With xISheet

& * Hekk TRk K KKK
X

*hk dexk ok

End With
Xyst 222 HE
xISheet.SaveAs "C:Wel & C| XIQIWCHIOIEF X ZwWTdata(hr).xis”
xIBook.Close 'BI{ ¥43A=E2 &
xAp.Quit 'Y EZ

Set xISheet = Nothing
Set xIBook = Nothing
Set xAp = Nothing
Exit Sub
B L e e S S s e s st s Khkhkhkkhkkkkkhkkkkk Kok k
Exit Sub
End Sub

Private Sub Command5_Click()
Dim | As Integer, J, M, N As Integer
Dim ycor As Double, xcor As Double
Dim nrow As Integer, ncol As Integer
Dim nrows As Integer, ncols As Integer
Dim x As integer, y As Integer
Dim YY(3000) As Double, XX(3000) As Double
Dim XMax, YMAX As Double, K As Integer
Dim NSeries, npoints As Integer

'TE X%
ChartFX1.0OpenDatabEx COD_VALUES, 0, 1
ChartFX1.CloseData COD_REMOVE
ChartFX1.CloseData COD_VALUES

M =1

Do Until Form1.Grid1.TextMatrix(M, 1) =
M=M+1

Loop

'SOlA e &I
XMax = Form1.Grid1.TextMatrix(1, 0)
= Form1.Grid1.TextMatrix(1, 1)
ForK=1ToM-1
If XMax <= Form1.Grid1.TextMatrix(K, 0) Then
XMax = Form1.Grid1.TextMatrix(K. 0)
Else: XMax = XMax
End If
If YMAX <= Form1.Grid1.TextMatrix(K, 1) Then
YMAX = Form1.Grid1.TextMatrix(K, 1)
Else: YMAX = YMAX
end If
Next K
‘TeHI Ol GIOIE %2121
Form1.ChartFX1.0penDataEx COD_VALUES, NSeries, npoints
Form1.ChartFX1.0OpenDataEx COD_XVALUES, NSeries, npoints

NSeries = 1
npoints = M
Fornrow—OToM~1
YY(nrow) = Val(Form1.Grid1.TextMatrix(nrow, 1))
XX(nrow) = Val(Form1.Grid1.TextMatrix(nrow, 0))
Next nrow

For | = 0 To NSeries - 1
For J = 0 To npoints — 1
Form1.ChartFX1.ValueEx(l, J) = YY(J)
Form1.ChartFX1.XValueEx(l, J) = XX(J)
Next J
Next |
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xy& HSXE
Form1.ChartFX1.Axis(AXIS_X).Max = 1.1 * XMax
Form1.ChartFX1.Axis(AXIS_Y).Max = 1.1 * YMAX
Form1.ChartFX1.Axis(AXIS_X).AdjustScale
Form1.ChartFX1 Axis(AXIS_Y) AdjustScale
Form1.ChartFX1.CioseData COD_VALUES
Form1.ChartFX1.CioseData COD_XVALUES

End Sub
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2. iolg 25 &

Option Explicit
Private Sub checkl1_Click()
Dim Gl As Double., CT As Double. XI As Double, TK As Double, AM As Double

S YEOME
Form2.wll.Text = "62.8"
Form2.wlend1.Text = "62.8"
Form?2.dt11.Text = "0.001"
Form2.ept.Text = "20700000000"
Form2.di1.Text = "2"
Form2.all.Text = "100"
Form2.amt.Text = "2073.5"
Form2.tk1.Text = "93400000"
Form2.tk2.Text = "140100000"
Form2.y1 = "50"

Form2.yend1 = "50" 'all
Form2.xi1.Text = "0.8"
Form?2.gi1 = "0.94248"
Form2.gi2 = "0.47389"

End Sub

Private Sub Command1_Click()
Form2.Hide
End Sub

Private Sub input1_Click(index As Integer)
Form3.Show
End Sub

Private Sub input?2_Click(index As Integer)

Form4.Show
End Sub
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3. H&xH B

Private Sub Command1_Click()

If Form3.Optiont.Value = Form3.Option2.Value = Form3.0ption3.Value = Form3.0Option4.Value
Form3.0ption5.Value = Form3.Option6.Value = Form3.0Option7.Value = Form3.0ption8.Value
Form3.0Option9.Value = False Then

MsgBox "dH4 ZT2H0| LBEEX UUASLICE"

End If

Form3.Hide
End Sub

Private Sub Command?2_Click(}
Form3.Hide
End Sub
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4. OOIE &5 &

Option Expilicit
Private Sub Command1_Click()
Form4 Hide

Dim xlApp As Object

Dim 1, J, K, L As Long

Dim p As Double

Dim Mp As String, Tp As String, Pp As String
Dim D_FILE_NM As String

'Form1.Grid1.Rows = 1

' CancelErrorg TrueZ £ FELICH
CommonDialog1.CancelError = True

" ER0E8 H4FELICH

CommonDialog1.Flags = cdIOFNHideReadOnly
' ZLEHE ZFHELICH

CommonDialog1.Filter = "All Files (*.*)|*.x|Excel Files" & _
“(» xIs)| *.xIs |Batch Files (x.bat)|* bat"

"Il BEHE XNZELICH
CommonDialog1.Filterindex = 2

(€)1 i AXE EAIELCH
CommonDialog1.ShowOpen

' MEE THY 0SS EAIELICH

' MsgBox CommonDialog1.FileName
D_FILE_NM = CommonDialog1.FileName

Set xlIApp = CreateObject("excel.application”)
AMEID S8 ZR2#E 22 |Adts ZR .Visible S48 TrueZ XEE =& USLICH
xIApp.Workbooks.Open D_FILE_NM

Form1.Grid1.Redraw = False ‘T2l Xz FAZI SN el Jl o

"JIE9 O8lE HIoIeE XS
Form1.Grid1.Clear

J =1

2t JeliZ X100 = CioleE 2S00 221
If Form4.Option1.Value = True Then
GoTo 10
Elself Form4.Option2.Value = True Then
GoTo 20
Elself Form4.Option3.Value = True Then
GoTo 30
Elself Form4.0Option4.Value = True Then
GoTo 40
Elself Form4.0Option5.Value = True Then
GoTo 50
Elself Form4.Option6.Value = True Then
GoTo 60
Elself Form4.Option7.Value = True Then
GoTo 70
Elself Form4.Option8.Value = True Then
GoTo 80
End If
10: K = xIApp.worksheets("Tp").UsedRange.Rows.Count
Do Until J = K
Form1.Grid1.Row = J - 1
Form1.Grid1.Col = 0: Form1.Grid1.Text = xlApp.worksheets("'Tp").celis(J, 1).Value
Form1.Grid1.Col = 1: Form1.Grid1.Text = xlApp.worksheets("Tp").cells(J, 2).Value

J=J+1
Loop
GoTo 90

20: K = x|App.worksheets(*Mp").UsedRange.Columns.Count
Form1.Grid1.TextMatrix(0, 0) = "@ ="
Form1.Grid1.TextMatrix(0, 1) = "&=X BI(BEE)"

Do Until 4 = K
Form1.Grid1.Row = J
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30:

40:

50:

60:

70:

80:

"

0: Form1.Grid1.Text
1: Form1.Grid1.Text

xIApp.worksheets( "}.cells(1, J).value

Form1.Grid1.Col Mp
xIApp .worksheets("Mp").cells(2. J).Value

Form1.Grid1.Col

J=J+1
Loop
GoTo 90

K = xIApp.worksheets("Mp1").UsedRange.Columns.Count

Form1.Grid1.TextMatrix(0, 0) = "@E=="

Form1.Grid1.TextMatrix(0. 1) = "BIQ{HHEE)"

Do Until J = K
Form1.Grid1.Row = J
Form1.Grid1.Col = 0: Form1.Grid1.Text = xIApp.worksheets(*Mp1").cells(1, J).Value
Form1.Grid1.Col = 1: Form1.Grid1.Text = xIApp.worksheets("Mp1").cells(2. J).Value

J=J+1
Loop
GoTo 90

K = xlApp.worksheets("Pp").UsedRange.Columns.Count

Form1.Grid1.TextMatrix(0. 0) = "X/ &"

Form1.Grid1.TextMatrix(0, 1) = "B2I(HEHE)"

Do Until J = K
Form1.Grid1.Row = J
Form1.Grid1.Col = 0: Form1.Grid1.Text = xIApp.worksheets('Pp").cells(1, J).Value
Form1.Grid1.Col = 1: Form1.Grid1.Text = xIApp.worksheets("Pp").cells(2, J).Value

J=J+1
Loop
GoTo 90

K = xlApp.worksheets("sheet1").UsedRange.Rows.Count

Do Until J = K + 1
Form1.Grid1.Row = J - 1
Form1.Grid1.Col = 0: Form1.Grid1.Text = xIApp.worksheets("sheet1").cells(J, 1).Value
Form1.Grid1.Col = 1: Form1.Grid1.Text = xlApp.worksheets("sheet1").cells(J, 2).Value

J=J+1
Loop
GoTo 90

K = xlApp.worksheets("acc-spec").UsedRange.Rows.Count

Do Until J =K + 1
Form1.Grid1 . Row = J - 1
Form1.Grid1.Col = 0: Form1.Grid1.Text = xIApp.worksheets("acc-spec").cells(J. 1).Value
Form1.Grid1.Col = 1: Form1.Grid1.Text = xIApp.worksheets("acc-spec").cells{J. 2).Value

J=J+1
Loop
GoTo 90

K = xIApp.worksheets{"vel-spec") UsedRange.Rows.Count

Do Untit J = K + 1
Form1.Grid1.Row = J - 1
Form1.Grid1.Col = 0: Form1.Grid1.Text
Form1.Grid1.Col = 1: Form1.Grid1.Text

xlIApp.worksheets("vel-spec").cells(J, 1).Value
xIApp.worksheets("vel-spec").cells(J, 2).Value

J=J+1
Loop
GoTo 90

K = xIApp.worksheets("dis—spec").UsedRange.Rows.Count

Do Untit J = K + 1
Form1.Grid1.Row = J - 1
Form1.Grid1.Col 0: Form1.Grid1.Text

= xlApp.worksheets("dis—spec").cells(J. 1).Value
Form1.Grid1.Col = 1: Form1.Grid1.Text

x)App.worksheets("dis-spec”).cells(J, 2).Value

J=Jt1

Loop
90: Form1.Grid1.Redraw = True

xIApp.Quit ' AFSAIL S5 E [, Quit HIAEE AIE0IA

Set xlApp = Nothing ' 88 Z2)8¥s 2% & &X8 iMELIC
End Sub
Private Sub Command2_Click()
Form4.Hide
End Sub
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5. SEHAHEH H
Option Explicit

Private Sub Command1_Click(}
Formb5.Hide

Dim xIApp As Object, O_FILE_NM As String

B L=

' CancelErrorE TrueZ & ZFELICH
CommonDialog1.CancelError = True

' EdE 4¥ELICH
CommonDialogt.Flags =
' LEE EFELCH
CommonDialog1.Filter =

cdIOFNHideReadOnly

"All Files (x.x)|*.*|Excel Files" & _

“(x.xIs)|*.xIs|Batch Files {*.bat)}*.bat"

‘olE EHE NIELOL

CommonDialog1.Filterindex =

2

"IZ1] et ARE HAIBLICH

CommonDialog1.ShowQOpen

C e ot 0188 EAIELULCH

MsgBox CommonDialog?t.FileName

D_FILE_NM = CommonDialog1.FileName

Set xlApp = GetObject("", "Excel.Application”)
CAFEIIDE 28 ZROus P2 8ts BR.Visible S48 TrueZ NEE & ASLICH

xIApp.Visible = False

xIApp.Workbooks.Open D_FILE_NM

Dim xApp As Object
Dim xIBook As Object
Dim xISheet As Object

SoE

*k Kkkkh kIR AR Abgt oMl ol T EE dkkdedewkdehrhkkkded dkkkkkkkhx
— 1 = (=

'AH A & Qi_gg

A

Dim Sh_Name, Sh_Name1l, Sh_Name2 As String

Sh_Name = "acc-spec"
Sh_Namel = "vel-spec"
Sh_Name2 = "dis-spec”
OHH -

Set xApp = CreateObject{"Excel.Application”)

AFEBXDE 88 ZRIBE F2 |dots ER.Visible ZHE TrueZ2 NEE

‘xAp.Visible = True
‘N B8 BEAE FILSHLhH

== AsSLICH

Set xIBook = xApp.Workbooks.Add
Set xISheet = xApp.sheets.Add

xApp.worksheets("sheet4").Name = Sh_Name
xApp.worksheets("sheet1").Name = Sh_Name1l
xApp.worksheets("sheet2") . Name = Sh_Name2

———————————— B9 2 AREY - - =
HARR2
Dim H As Double, T As Double, ActV, strain, DDYMAX As Double, DYMAX As Double, YMAX As Double

Dim TEND As Double, KK As Double. BSC As Double, R As Double. DT As Double, NN As Double

Dim DDX As String, DX As Double, x As Double, M As Double. E As Double, F As Double

Dim A As Double, B As Double, ACCMAX As Double, VELMAX As Double, DISMAX As Double

Dim DDY(500) As Double, DY(500) As Double, TT(500) As Double. y(500) As Double, W As Double, K
As Double

A=1

B =2

Screen.MousePointer = 11
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‘HOIHES
NN = Form5.NN1.Text

EHYSEIST
'DDYMAX = 0.319

OtEE 01"
For KK = 2 To 401
DDY(KK — 1) = xlIApp.worksheets("Sheet1").celis(KK, 2).Value » 980

Next KK
DY(1) = DDY(1) » DT

y(1) = O#

DYMAX = Abs(DY(1))

YMAX = 0#

TT(1) = DT
xApp.worksheets("acc-spec").cells(B, 3).Value = TT(1)
xApp.worksheets('vel-spec").cells(B, 3).Value = TT(1)
xApp.worksheets("dis-spec ) cells(B, 3).Value = TT(1)
xApp.worksheets("acc-spec').cells(B, 4).vValue = DDY(1)
xApp.worksheets("vel-spec').cells(B, 4).Value = DY(1)
xApp.worksheets("dis-spec").cells(B, 4).Value = y(1)

For

1
DY(M - 1) + (DDY(M — 1) + DDY(M)) / 2# » DT
(M- 1)+ DY(M - 1) = DT + (DDY(M ~ 1) / 3# + DDY(M) / 6#) = DT "~ 2
TT(M) = M *= DT
xApp.worksheets(*acc-spec').cells(B, 3).Value = TT(M)
xApp.worksheets("vel-spec").cells(B, 3).Value = TT(M)
xApp,worksheetsg"dis—spec").cells(B, 3).Value = TT(M)
(
(

xApp.worksheets("acc—spec").cells(B8, 4).Value = DDY(M)
xApp.worksheets DY(M)
xApp.worksheets y(M)

vel-spec").celis(B, 4).Value
dis-spec').cells(B, 4).Value

[

If DDYMAX >= Abs(DDY(M)) Then DDYMAX = DDYMAX Else DDYMAX = Abs(DDY(M))
If DYMAX >= Abs(DY(M)) Then DYMAX = DYMAX Else DYMAX = Abs(DY(M))
If YMAX >= Abs{y(M)) Then YMAX = YMAX Else YMAX = Abs(y(M))

Next M

xApp.worksheets
xApp.worksheets

("acc—spec").cells(A, 5).Value = "DDYMAX"
(
xApp.worksheets(
(
{
(

vel-spec").cells(A, 5).Value = "DYMAX"
dis—spec").cells(A, 5).Value = "YMAX"
xApp.worksheets("acc-spec”).cells(A, 6).Value = DDYMAX
xApp.worksheets{"vel-spec”).cells(A, 6).Value = DYMAX
xApp.worksheets("dis—spec").cells(A, 6).Value = YMAX

xlApp.Quit ' AIEXIDF ERE I, Quit HAEE AIEoHH
Set xlApp = Nothing ' S8 Z=273g £58% £ #ZXE ofMELICH

xApp.worksheets("acc-spec").cells(A, 1).Value = "FI|"
xApp.worksheets("vel-spec").cells(A, 1).Value = "FJ|"
xApp.worksheets("dis-spec").cells(A, 1).Value = "FJ|"

xApp worksheets("acc-spec') cells(A, 2) Value = "ACCMAX"
xApp.worksheets("vel-spec").cells(A, 2).Value = "VELMAX"
xApp.worksheets("dis—spec").cells(A, 2).Value = "DISMAX"

120: ACCMAX DDYMAX
VELMAX = 0
DISMAX = 0
GoTo 140

'HMEO I 2¢
130: W = 6.283185 / T
=1#+H*W=*DT + ((W=DT) "2/ 6)

R
BEFo Jtsx €
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DDX = (2# » H = W = DT - 1#) » DDY(1)

‘B £ SE
DX = -DDY(1) » DT
x =0
ACCMAX = Abs(DDX + DDY(1))
VELMAX = Abs(DX)
DISMAX = 0
'SE AL
For M = 2 To NN

2
= DX + DDX * DT / 2
:x+DX*DT+DDX*(DTA2)/3
DX = —(DDY(M) + 2 * H* W E+ W"2)+»F) /R
DX=E+DDX*DT/2
=F+DDX*»(DT"~2) /6
If ACCMAX >= Abs(DDX + DDY(M)) Then ACCMAX = ACCMAX Else ACCMAX = Abs(DDX + DDY(M))
If VELMAX >= Abs(DX) Then VELMAX = VELMAX Else VELMAX = Abs(DX)
If DISMAX >= Abs(x) Then DISMAX = DISMAX Else DISMAX = Abs(x)
Next M

140: strain = Form1.Grid1.TextMatrix(A, 4)
ActV = strain * DISMAX
Form1.Grid1.TextMatrix(A, 5) = D
Form1.Grid1.TextMatrix(A, 1) = Act
Form1.Grid1.TextMatrix(A, 3) = T
A=A+1

ISMAX

OUAITIAN GIOIENEE2] X &S]
xApp.worksheets(" acc—spec").cells(A‘ 1).Value = T
xApp.worksheets("vel-spec").cells(A, 1).Value = T
xApp.worksheets("dis—spec ) cells(A. 1).value = T
xApp.worksheets("acc—spec").cells{A, 2).Value = ACCMAX
xApp.worksheets("vel-spec").cells(A, 2).Value = VELMAX
xApp.worksheets("dis—spec").cells(A. 2).Value = DISMAX

T=T+01

I {T > TEND) Then GoTo 133
GoTo 150

133: MsgBox "2 E HAO] BRESLIGH"

Screen.MousePointer =

0
Iakdkxkxkknn HAFZE QUM TIOIZ T AF wxnkw *kkk *KkK Wk e kR R ARk Kk Ak RRKIIRKA KA IR I IRRRIK
(IHE-HHSE)-XIE)
With xISheet

End With

'ANFE B2 HE
xlSheet SaveAs "E:W

1
5l
e
v
k-4
J
>
i
{
B3
3]
H
]
i
I
9
3
<
@D
pd
iy
<
@
Hu
s
i
L
19
=
%)
o
o
>
0
b3
(9]
T
@
a3
2
3
X
w

xIBook.Close 'BIIi |I2ES BR
xApp.Quit "2 EZ

Set xISheet = Nothing

Set xiBook = Nothing

Set xApp = Nothing
Exit Sub

End Sub
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