L BNA1TAINEAN

- s - v <~ <
1. Uan riMAT, AANSLASIELUALAILANEIATTUIBNAIENIMNEEY ) T
< [ - ] ‘1 fl o & - ¢ 2 d
tngaBav, dnTIEaImwIIE LN Ing  luwszuTuTaglang,  wivaTen
2, LuuEu  2528.
2. Davenport, A.G., "Rational for Determining Design Wind

Velocities," Journal of The Structural Division Proceedings,

ASCE., Vol.85, ST.5, Proc. Paper 3123, May 1960.

3. Davenport, A.G., Hartmann, A.J., "Comparison of The Predicted and
Measured Dynamic Response of Structures to Wind (CFPL.
T.V. Tower)," Engineering Science, The University of
Western Ontario, London, Canada, 1966.

4. Estoque, A.F., "Spectral Analysis of Simulates Wind Records
Including Time-Varying Mean and Gusts," M. Eng. Thesis,
AIT. Bangkok, 1968.

5. Simiu, E., "Logarithmic Profiles and Design Wind Speeds," Journal
of The Engineering Mechanics Division, ASCE., pp.

1074-1083, October 1973. .

6. Pannachet, Y., "Simulated Wind for Structural Dynamic Analysis in
Bangkok," M. Eng. Thesis, AIT., Bangkok, 1975.

7. Bathe, K.J., Wilson, E.L., "Numerical Methods in Finite Element
Analysis," Prentice-Hall, Inc., Enélewood Cliffe, N.J:,
1976.

8. Bathe, K.J.,"Solution Method of Large Generalized Eigenvalue

Problem in Structural Engineering," Report UC SESM 71-20,
Civil Engineering Department, University of California,
Berkeley, 1971.

9. Wilson, E.L., Bathe, K.J. and Doherty, W.P.,"Direct Solution of
Large System of Linear Equations," Computers and

Structures, Vol.4 No.2, 1974, pp. 363-372.

10. Clough, R.W., Josep Penzien, "Dynamics of Structures,"

McGraw-Hill, 1975.




11.

12.

13.

14.

15.

16.

3t

45

qqﬁauﬁnaﬂ, n7u, ﬁagan1ﬂuauquﬁ11mﬁ, DU N, NTILMAMAT,
w.d. 2512-2519. |

Gaylord, E.H., Jr., Gaylord, C.N., "Stmctural Engineering
Handbook, " McGraw-Hill, 1979.

American National Standard A58.1-1982, Building Code Requirements
for Minimum Design Loads for Buildings and Other
Structures, 1982.

Mario Paz, "Structural Dynamics Theory and Computation," Van
Nostrand Reinhold, 1980.
Bathe, K.J., Wilson, E.L.and Perterson, F.E., "SAP IV - A

Structural Analysis Program for Static and Dynanic
Response of Linear Systems," Report EERC 73-11, College of
Engineering, University of California, Berkeley, June
1973, revised Apr. 1974.

Task Committee on Wind Forces, "Wind Forces on Structures",
Transaction ASCE., Vol.126, Part II, Paper No. 3269, pp.
1124-1198, 1961.

it imired, TuaungeluTeseaniinaaddwidiar e Tarebause 2 e,

4 - < < [
L]IN A¥  04/2526 ﬂ'lﬂ'm"l'lﬁ']ﬂ‘l‘i&ﬁ.ﬂﬁ'l '-gﬂ'laqn'nfmm'mmaa.



AMRWUIN



AEWUIN 0.

ad 9. U [ ' v
?ﬁﬂﬂﬁﬂﬂ%ﬁﬂgauasﬂ11uﬁﬂﬂﬂ?ﬂﬂﬁﬁnﬂﬂa



48

-1 @274

Tusunsai lHEw¥ud L as e lassd¥eriia Tasenawie 2 38 wunaddas
LHenutuiia Wi adas ilasrasiioimad 18 TaasSeuTuswnas uneii@a  naasin
Tsunsuis WlEuiadas luTasaasiin aaduiams Aidsuneanden il Tusunsmwanaas
Haatunenalas il mnsauiu e a ot “ iﬂaasL5&@naqTﬂiuniuaﬂuﬂﬁnq1ﬁﬂﬁn

aAnaWUIN 1.

n-2  andiumanilauiiaya
i 8
nﬂiﬂauﬁagaasnssnwmquawﬁumﬁq  éiveia Luih
Y] Ty
$a ﬂaunagatnaqnuﬁaﬁaga
du oﬂ.';
2. ﬂauﬁagaLﬂa1nuqmauumn11ﬁnaeTﬂiqﬁauﬁq
1 |u£ '
2.1 Tﬂgaﬁﬁaﬂﬂﬂiﬁﬂﬂqulﬂﬂﬂ%ﬂﬁTﬂi@ﬁ%ﬂﬂ%%ﬂ1u Tageay Yies) wia N(o)
. v
2.2 A Wndugmieme (N’
2 Ly
2.3 WTINIMG (NJ)
2.4 Amugiiuumawyngen (N bifiu 4 Jium
] § 44 o
2.5 IMMUBUAMMBILIINTENT (ML)
° T °
2.6 IWMTAAAMILTINTENT (JL)
2.7 WIUFWIANTU (JBC)
2.8 dﬂﬂﬂﬁTﬂ@ﬁﬁﬁﬂdﬂﬂigﬂwéu (E) i3afia 2.1 @au Y(es)

v
2.9 manﬂ10ﬂﬂ1183ﬂ%ﬂ§a§a§ﬂﬁm?a1u Taznau Y(es) wia N(o)



49

e, ﬂauﬁagatﬁaqﬁuﬁwuwﬂeﬁaﬂﬁa
o 1] 3
3.1 A WMNENED 59 (X(I))
A % o
3.2 A WMMNTANE lmuany (Y(I))
o : W X . it
3.3 mauﬂ1nwuﬁaau1n§aga§mum?a1u Taznay Yes) wia N(o)
U q B ary X
4. ﬂaunaganﬂiLﬁaumauasqmauumﬁaoﬁudqu
¥ . ¥
4.1 YWNNELRATININOUTIADAIBUR  (J(I))
¥ o ¥
4.2 WELATTININAIBIINDAYEURIN  (K(I))
3" d WV w 4
4.3 WuVNGianavBuaau  (AR(I))
Pt ¢ ¥
4.4 Taiuuaduiuad Banasdudans  (AINER(I))
¥ ¥ 1
4.5 NIREBANLIIUANTUAM (AM(I)) tﬁagﬂunnﬁaquﬁqnssnwuﬁnnquué
@ b ] U -4 4'1 U
4.8 Tugaaﬁaenﬂsamnquﬂaqiudqu (ECI)) 182gdy 2.1 @2l N(o)
o 4 ar 1 ]
4.7 maunwnﬂunﬂausuﬁagaQQﬁM%aTN Tosnay Y(es) %ia N(o)
v v J d ar ‘
5. ﬂaunagaua«wuwaLannamanxﬁugnusaosu (JB(I))
i b p
8. ﬂaunagaLnﬂanugﬂunnnaquiqnssnw

6.1 MAUADINIMIIANWID Il Taamay Yies) wia N(o)

6.2 %m’mamnaqgﬂuunnmu‘:\imsﬁw (NT(J))

6.3 taaﬂﬁgmdﬂo 9 (T(J,1))



6.4

6.5

50

1 o d 8
ﬂﬁuiﬁﬂﬁgﬂWﬂjﬂuu 1 (V{J,I))

[] b 74
maun1nﬂnﬁaau%u§a§anﬁw?a1u Tazaay Yies) wia N(o)

’ : s o -4 <~
7i ﬂauiagatﬁaqnuuiqnisnwuu?udqu ()

v

T.2

7.3

7.4

7.5

7.6

T T

7.8

WL ATTUA MR TIN T (K1(D))

AMTINTEANE WWUIAY  WIBGIUT=NauDaNRIINTEM (W(I, 1))

nuqaxamgﬂuuuaaqusqnizﬁw (NW(I,1)) Lﬁagﬂunuﬂaouienssﬁﬁuﬂn

' '4
N6
' . ) ) :
ﬂﬂuﬁﬂﬂiz?ﬂﬂ1uuu111u WIBGIUIENAUDAIL TINTEN (W(I,2))

wnqatangﬁunnnaquienizﬁﬁ (NW(I,2)) Lﬂazﬂuuunaquienﬁsﬁwuﬂn

“y '4
niEud
%1u1uu1qunu§ﬂ1uuuqav (P(I,2))
%wuquu1quuu§m1uuud1ﬂu (P(I,1))
£V Q‘ ar o Q' v
ﬂaunagatnaqnuusaﬂ1sn1uun1m1uuu1ma (Hina)
7.8.1 @wIwmiEin  wiaiilsEnaumaswasndEn (V1(J,1))
< o ) “
7.8.2 FzgznuINnsEMInlateawinala (VAWJ,1))

T:8.3 Muﬂﬂlaﬁgﬂuﬂﬂﬂﬂﬁuiﬂﬂizﬁﬂ (NV({J, 1)) Lﬁagﬂuuunaﬂ

o ' 't
usqniznwuﬂnﬂqqgua



51

Y 4 o o v
7.9 ﬂﬂuﬁﬂgalﬂﬂ?ﬂﬂuiﬂﬂ73ﬂ7uﬂﬁiﬂ1uuu71qﬂ (a4)

7.9.1 @WIINTENT  WIBEHIUIENEUTBILTINGENY (HL(J, 1))
< o ) <
7.9.2 Jrgemanssmaniataaminegsia (HAJ, 1))

7.9.3 WNﬂﬂLaﬂzﬂuUﬂﬂﬂﬂuTQHTSﬁﬁ (NH(J, 1)) Lﬁagﬂuuuuae

) ' '3
u1€ﬂ7¥njuqﬂﬂ77§uﬂ

o 4 o 1 1]
7.10 maummunaamuﬁagm{mﬂﬁa\h Tasnay Yes) wia N(o)

b < ar o <l w o«
8. ﬂﬂuﬂﬂﬂalﬂﬂ?ﬂﬂuiﬂﬂTzﬂWﬂﬁﬂmﬂ (87)

8.1

8.2

8.4

8.5

8.6

8.7

8.8

1 4 o
ML anTananLIINTENY (K2(1))
A TINTEN 5 (PI(I, 1))

vm'wLangﬂuunna\auwn‘ssﬁ'\ (NP(I, 1)) Lﬁagﬁuuunmuwnwﬁwmn
' '
m'mjua

AMTINTENT BAUWIS (PJI(T,2))

mnzlLangﬂuummmqmzﬁ') (NP(I,2)) tﬁagﬂuuunmuwn‘:sﬁwmn
[ 4
n'ng‘fua

A LiLuud (PJ(I,3))

mwatangﬂununmu‘mnwﬁ'\ (NP(I,3)) Lﬁagﬂuuunmuwmsﬁwmn
[ I's
n'nglrua

Q‘ o X ’
mauﬁwmumlamuﬁagaqﬂﬁu%ﬂu Toasnay Y(es) w3a N(o)



52

9. ﬂauﬁﬂgagu q ilaL unseun Tnannuiivadnan s

9.1 %ﬂudugﬂuuuTnuﬂﬁﬁwﬁm (NNC)

9.2 dﬂnaq§m1ﬂnﬂ1§gtﬁﬂw500ﬂu (XI)

9.3 wirlimafnanguivinde (PLP)
| i 9.4 $h9LAMMANTEURLATA (DD
9.5 tqawuﬂnﬁQQﬁﬁwnﬂiﬁuﬁtnvm (TMAX)
9.6 mauﬁ1nqu%aau%nﬁaga§mﬁn?a1ﬂ Tazmau Y(es) nia N(o)
t’i n-4  thagdsilauiiaya
;‘ uﬁmoﬁqadﬂqnwiﬂauﬁagaquﬁqaﬁﬂqﬁ 1 (Jiata 5.2)

EEREEEEERRREERREREREERRRREERRERERERERERRRRREEE
#% STATIC & DYNAMIC ANALYSIS OF 2-D FRAME ¥
EEEREEEEEEREEEREREREEREEEERERRREREERRREERRERE
13 INPUT DATR
| 2> DISPLAY & EDIT DATA

» RHALYIE

4

§ 43 EXIT

ENTER SELECTION XO.<1-4> 7 1

rap”

INPUT DATA DESK INTD DRIVE A:
HAME OF DATA FILE TD BE SAVED

FILE NAME OF STRUCTURE.......? EXAMPLE!



1322333323133 3333333

¥ INPUT DATA  #¢

1233323223332 3332332323

1S YOUNG'S NODULUS CONSTANT 2 (Y/N) 7 Y
NB. OF MENBER.........ee0.= 22

NO. OF NODES.. .vveeeeenn=?3

NB. OF HISTORY LOAD........
{E6.9 = STATIC ANA.1.....

{GE.t =3 DYANMIC RNA.J...= 7 1
N0, OF HEMEERS LOAD.......= 710
N8. OF JOINTS LOAD........ =71
NO. OF BOUNDARY NODES.....= 7?12
YOURG'S MODULYS........ o= 710000000

D0 YOU ACCEPT THESE DATA 7 {Y/N} 2 Y

INPUT NODRL PBINT COORDINATES

NODE M3,
X-COORBINATE......... =74
Y-COORDINATE......... =74

00 YOU RCCEPT THESE DATA 7 (Y/N} 7 Y

INPUT NODAL POINT CODRDINATES

NODE WO, 2

X-COORDINATE.........= ? 70.710678
Y-CODRBINATE......... = 7 70.710674

00 YOU ACCEPT THESE DATA ? {Y/N) 2 Y

53



INPUT NODAL POINT COORDINATES

‘ {-COORDINATE......... = 7 170.710678
| Y-COORDINATE.........= 7 70.710678

00 YOU ACCEPT THESE DATA 7 {Y/W) 2 Y

INPUT NGDE KO. & PROP. OF NEMBERS

MEMBER WO, |
WHBE ¥t iaiiinas =71
WIBE Kal ..o ioo i 702

CROSS SECTIONL ARER..= 7 &
HOMENT OF INERTIA....= 7 100
MASS PER UNIT LENGTH.= 7 4.2

DO YOU ACCEPT THESE DATA 2 {Y/N) 7 Y

INPUT NODE NO. & PROP. OF MEMBERS

MEMBER NO. 2

=
(=]
=
m
G
]
3

=

=

=

m

=

:

.

.

.

.

:

.

.

.

.

.

:
u
3

€ROSS SECTIONL AREA..
HOMENT OF INERTIA....
MASS PER UNIT LENGTH,

L P O~ N rS
-

" B8

wd I eI e
<

ra <

DO YOU ACCEPT THESE DATA ? (Y/N) 2 Y

INPUT BC. AT MODES ARE FIXED

NODE NO. 27 1
NODE NO. ? 3

DO YOU ACCEPT THESE DATA ? {Y/N) 7 ¥
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k£ INPUT DATA 8F HISTORY LOAD TYPE NB. 1 &
FEEEREREREREREEEEERERERERRERRERERERERERRRERER

IS THIS WIND HISTORY 27 {Y/M} ? N
NO. OF POINT OF THIS FUNCTION 7 2

TIKE VALUES AT POINT 1 7 ¢
LDAD VALUES AT POINT 1 2 100000

TINE VALUES AT POINT 2 7 .02
LOAD VALUES AT POINT 2 7 100000

B0 YOU ACCEPT THESE DATR 7 {Y/N} 7 ¥

INPUT NODAL LOADS IN SLOBAL CODRDINATES

NODE NO. ? 2

FOREC IN X-DIRECTION.............= 7 1
HISTORY LODA TYPE MO.......00uue =171
FOREC IN Y-DIRECTION.............=' 7 0
HISTORY LODA TYPE NB.....cvvveane =79
WHRENT . o4 so i b ansaginns nis esoees 1
HISTORY LOBA TYPE NO....vovvvnnn, =29

B0 YOU ACCEPT THESE DATR 7 (Y/N)} 7 Y

INPUT OTHER DATR

NB. BF FREGUENCIFS T8 BE FOUND
IN THE EIGENVALUE SOLUTION 7 3

DAMPING FACTOR TG BE APPLIDE
T0 ALL NODE.. 7 ©

RUN
PONER - LAWK PARAMETER OF WIND., 7 ©
TINE STEP OF INTEGRATION...... 7 .001

MAX. TIME OF INTEGRATION...... ? .02

D0 YOU ACCEPT THESE DATR 7 {Y/W) 7 Y
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FEEEEE R RN R R R R R RN R R R R R

¥t GTATIC & DYNAMIC ANALYSIS OF 2-D FRAME ¢
EEEEEEREEEREREEEREREEERERE FRRRRERE R EEREREREER

—

» INFUT DATA

~a

+ DISPLAY & EDIT DATA
3} ANALVIE
8 EXIT

EMTER SELECTION NO.(1-43 7 3

FILE NAME OF STRUCTURE....... 7 EXANPLEL

RUNHING STIFFHESS & MASS

RUNNING STRUCTURE

RUNING DECOMPOGSE

SUBSPACE ITERRATION METHOD

CONVERGENCE REACHED FOR RTOL = .00001

THE CALCULATED EIGENVALUES RRE

EIGVE 1) = §30.5045874481654
EIBVE 2 ) = 975.5B25465395022
EIGVL 3 ) = 4211,597108802474
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THE CALCULATED EIGENVECTORS ARE

REL, 1) =
REZ, 10 =
RU3,1)=
REL, 20 =
RU2,2) =
REU3, 20 =
REY , 30 =
RE2,3)=
RE3,3)=

-2, 1829746318966960-02
5. 270166975820494D-02
3.5348605832690870-12
4,9788929483475610-03
2.062324839332281D-03
3. 4072864 445885248-03

-5, 8307371421191920-02

-2, 415170400340183D -2
1.6291498569821614D-03

HODAL SUPERPOSITION MATHOD

PRINT OUT DATR

1332331232333231332333323 2323283 2322382222333 23233133 32222]

FEE NODAL RESPONSE IN GLOBAL COORDINATES

EXE

(3321233323338 323 22 3 2 s et ey aad s iaiisiaiidzissiizdss

NODE DIRCETm. DISPLACEMENT VELGCITY ACCERELATION

{ 1

¥
ROTATR.

X

¥
ROTATn.

3 i

¥
ROTATR.

L]

0. 0000 0.90000
0.9000 0.0000
. 0000 0.0000
0. 0002 0.3897
0.0000 9.0167
-0, 0000 -4.9078
9. 0000 9.9000
0. 0000 €.0000
.90000 9.0000

0.000¢
9.9000
6.00060
389.3792
26.539%
-7.7824
(. 0000
4. 0090
0. 0000

EEEEEE R E R R R R R R R R R R R R EREERRERERE

213 HEMBER FORCES 1IN LOCAL COORBINATES

E

(2333333321433 33 333322323232 2 3] i az izt niisiisy

MEMBER NBDE

~a
N P3P -

AYIAL FORCE  SHERR FORCE HOHENT
-38. 4054 -0.7985% -4.9328
88,4054 0.7983 -78.91569
116, 9958 -2.179% -147.93%6
-116.9735 21770 -69.9555
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L REEEREEE R R R R R R R R E R R R R R ER B R R EE Y

EEE NODAL RESPONSE IN GLOBAL COORDINRTES ErE
EEEEEREERE R E R E R R R R R EERE R ERERE R R EE

NBDE DIRCETn. DISPLACEMENT VELGCITY ACCERELATION

i i 0. 0000 0.0000 0.0000
1 9, 90000 0. 0000 0.0009
ROTATR. 0.9060 0. 0000 0.0000

2 X 0.0008 0.7783 387. 18835
¥ 9. 0001 0.052% 25,7479
ROTATR. =0. 0000 -0.0156 =1.1255

3 X 0. 0000 0. 0000 9. 0000
¥ 0.0000 9. 0000 0.0000
ROTATR. 0. 0000 0.9000 9. 0004

R R R R R R R R E R R R B R R R R T

EEE HEWBER FORCES IN LOCAL COGRDINATES £hE
L ey A  a Ea T

HEMBER NODE AXIAL FORCE  SHERR FORCE HOMENT
H { -353.2002 -3, 1864 =3. 5450
2 353, 2002 3,1864 -315.09%0
2 2 467, 5454 -8, 7075 =391, 1529
3 -467.5454 8.7075 -279.598%
TIHE = 003

‘

R R R R R R R R R R ERE R R R R R

EEE NODAL RESPOMSE IN GLOBAL COORDIMATES FEE
EEEEEE R R R R E R EEEREREEE R R EEERERERE

NODE DIRCETn. DISPLACENENT VELOEITY RCCERELATION

i X 0.0006 0. 0000 4.0000
Y . 0000 9. 0000 - 0.0000
RGTATR. ¢.9000 0.0000 6.000%

2 X 0.9018 1.1637 383.5176
¥ 0.0001 9.0781 24,4909
ROTATR. =9, 0090 -9.9232 -7.6292

3 X 0.0000 0. 0000 9. 0000
K 0.0000 0.0000 9. 0000
RETATR. §.0000 0.0000 0. 0000

R R R R R R R R EE

KEE MEMBER FORCES IN LOCAL COOGRDINATES o R
R Y

HEMBER NODE RYIAL FORCE  SHEAR FORCE MOMENT
1 1 -793.1201 ~7. 1413 -71.2914

2 793. 1201 7. 1445 -706.8603

2 2 1050.3348 -19.560%  -1307.8315

3 -1030.3348 17,5609 ~b38. 2675
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FEE NODAL RESPONSE IN GLOBAL COORDINRTES EEE
e e E  d T T T YA aaT"

NGDE DIRCETn, DISPLACEMENT VELOCITY ACCERELATION

t X 0.0000 0. 9000 0. 0000
¥ 0. 0000 0. 0000 9.000¢
RETRTR. 0. 0000 0. 0008 .0090

Z X 0. 0034 1.5449 378. 4652
¥ £.0002 0.1017 12,6548
ROTATn. -0. 0001 -0.0308 -7.4974

3 X 0.0000 0.0009 0. 0000
Y 0. 0000 0.0000 0. 0000
ROTATR. 9. 0006 9. 0000 9.0000

R R E R R R R R R RN R R R RN R

FEE HEMBER FORCES IN LOCAL COORDINATES EEE
FEEEREREREREEEEEEERE R E R R R R R R ERE R ERRERE EREE

HENBER NODE RXIAL FORCE  SHEAR FORCE MOMENT
i i ~1406.0744 -12.6264 -11.2680
2 1406.0744 12,6264 -1251.374%
2 2 1863, 165t -34.6967  -2354.8873
3 -1863. 1631 34.6957  -1114.7824
TIHE = .0035

EEEEEEREEEREREEEERRER R R RN EE R R R ER R ERRRERERERERRLE
EEE NODAL RESPONSE IN SLOBAL COORDINATES £EE
EREEREEEEEEREE R E R R E R EREREREEERERERERREE

NODE DIRCETn. DISPLACEMENT VELOCITY ACCERELATION

{ X 0. 0000 9. 0000 0.0000
¥ 0. 0000 0. 9000 9.0000
RBTATR. 0. 0000 0., 0000 0.0000

2 X 0.90048 1.9202 371.9523
Y 0.0003 0.1232 20,3525
ROTATR. =0. 0001 -0. 0382 ~7.3264

3 X 0.0000 9.0000 4. 0000
Y 0.0000 0. 0000 0.0000
ROTATR. 0. 0000 0.0000 9.0000

EE R R R R ER R R R R R R E R R R ERRR RS

FEE MEMBER FORCES IN LOCAL CODRDINATES 133
FEREREREREREREFEERRRER R EREREEREEERRERERERERRERERRERERE

HEMBER NODE AUIAL FORCE  SHEAR FORCE HOMENT
H { -1189. 1452 -19.5893 -14,2028

2 2189. 1452 19,5893 -1944.7252

2 2 2963, 0020 -34.0573  -3648.1280

3 -2903.0020 34,0573 -1737.605



R EERE R R R R R R RN E R R R R R R KRN EREREREEE

EEE NODAL RESPOMSE IN GLOBAL COORDINATES 1133
EEREEREEERREREREEERE R R EERE R R R R ERERERRNERE

NODE DIRCETn. DISPLACEMENT VELOCITY ACCERELATION

H X £.0000 0.0000 9. 0000
¥ 0. 0000 9. 90000 9. 0000
ROTATR. 0.0004 0. 0090 £.0000

2 X 0. 00469 2.7883 364.0834
Y 0.0005 9. 1422 17,5426
ROTATR. ~0.0001 -0. 0454 -7.1208

3 X 0.0000 0.0000 9.0000
1 9. 0000 0.9000 {.9900
ROTATR. 6. 0000 0.000¢ ¢.0000

123323333 d gt st ad itz stasisiils]

HEE MEMBER FORCES I LOCAL CODRDINRTES EEE
FEEEEE R E RN B R RN EEE R R E R R EF R EE R R RREE

MEMBER NODE AXIAL FORCE  SHEAR FOREE HOMENT
1 i -3138. 591! ~27.9634 ~14. 4657
2 3138. 5911 27.9634  -2781.8720
2 2 4163.9420 ~77.3683  -G262.1166
3 -4165. 9420 77,5683  -2494.7103
TINE = .007

R R E R E R R RN RN R R R R R R R R R E RN ERRERE

1113 NODAL RESPONSE IN GLOBAL COORDINATES £EE
FEREEEREREREEREEERRERE RN R EE R R E EERR LR RERE RN ERERER

NODE DIRCETn. DISPLACEMENT YELBCITY ACCERELATION

H X 0.0000 9.0000 0.9000
: 4 0.0000 0.9000 9.0000
ROTATR. 4. 0000 0.0000 0.0000

2 X 9.0094 2.6479 354.8023
X 0.0006 ©.1582 14,3158
ROTATR. -0.0002 -0.0524 -6.8784

3 X 0. 0000 0.0000 9. 0004
¥ 0.0000 9. 0000 0.0000
ROTRTR. 0.0000 0.0000 0. 0000

R R R R R R R R R R EFEE R EREEREE

kEE MEMBER FORCES 1M LOCAL COORDINATES EEE
R E R E R R R R E R RERERREERERERR R

HEMBER NODE RYIAL FORCE  SHERR FORCE HOMENT
{ { -4249,8826 -37.6483 -10.0929

2 4249.9826 37.6683  -3756.7384

2 2 3647.2422 -103.1398  -7130.3110

3 -5b47,25822 195.1398  -3383.6658



133331313333 333333232 332222232222 2222222422322 2223233]

FER NODAL RESPONSE IN GLOBAL COORDINATES EEE
R s L

NODE DIRCETn. DISPLACEMENT VELBCITY ACCERELATION

H X 9. 0000 0. 0000 0.0000
Y 9. 0000 4.0000 9.0000
ROTATR. 0.0000 9.0000 0.90000

2 X 9.0122 2.997% 344.2828
¥ 0.00608 0.1707 19,5414
ROTATR, -0.9002 -0.0592 ~6. 6030

3 X 0.0000 0.0000 0. 0000
¥ 9.0000 9.0000 0.9000
ROTATR. 0.0009 9. 0000 £.0000

EEEEEEREERER RN ER RN ERR R R R E R R RN R ERERER R R R R EREEE

123 HEKBER FORCES IN LOCAL COGRDINATES 1133
FEEEEEEERREREEREREEERERRREREREREREEEER R EREREREREEERREF

MEMBER NODE AXIAL FORCE  SHERR FORCE HOHENT
1 1 -35t7.7144 -48,6100 1,1%962

2 S517.7144 48,6100  -4862.1979

2 2 7341. 4010 -136,6654  -9264.9466

3 ~7341. 40190 136.6634  -4401.5703

e o ot e e e o
ZETIZZ=IIZISSII=ss

13323212333322323 23822382222 ds ez izt iddsiliiziizs]

EEE NODAL RESPONSE IN GLOBAL COGRDINATES 1133
EEREEEEEERREREREREREREEEREEREEREEEREERERRERERE LR RER LR

NODE DIRCETn. DISPLACEMENT VELOCITY HRCCERELATION

t X 0.0000 0. 0000 0.900H
Y 0.0000 0.0000 0. 9000
ROTATR. 0.0000 0. 0000 4.9000

2 X 0.0154 3.3360 332.4037
¥ .0009 9.1792 6.3876
RGTATn. -9.0003 -0. 06586 =6.2933

3 1S . 0.0000 0. 0000 0.0000
¢ 0.0000 0.0000 0.0000
ROTATR. 0.0000 0.0000 .0000

(23333 323332333333223 323333233 22 32222232224 223222337

1333 MEMBER FORCES IN LOCAL COORDINATES FEE
EEEERERRERREREE R ERERREE R E R R R R ERRERRERE R RFREEE

MEMBER NBDE AXIAL FORCE  SHEAR FORCE HOMENT
{ 1 -6936.0242 -60. 6306 22,0462
2 6936.02472 60.6806  -6090. 1951
2 2 9242.0424 -172.0250  -11657,3255
3

-9242,90324 172.0250  -G545.1742
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1233333332323 3331233322 22 Rt iz it ztstsdsdsislay

EEE NODAL RESPONSE IN GLOBAL CODRDINATES 111
EEEEEEEREEREEEEE R E R R E R R R KRR R

NODE DIRCETn. DISPLACEMENT VELGCITY ACCERELATION

1 ¥ 9.0000 0. 0000 ¢.0000
1 9. 0008 0. 9000 9.0009
ROTATR. 0.0000 0.0000 9.0000

2 X 0.0187 3.65687 3193646
¥ ? 9.0011 9.1833 1.7998
ROTATR. -0, 0004 -0.9718 ~3.9532

3 X 9.0000 9.0000 9.0000
¥ . 0000 6.0000 9. 0000
ROTATR. ¢.0000 0.0000 . 0000

R R R R R B R R R E R R R R R R R FEEREEE

kEE MEMBER FORCES IN LOCARL COBRDINATES EEE
FEREEEEEEEEREREERREERE R ER R EER R EERER ERR R EERREBRRERREERE

HEMBER NODE AXIAL FORCE  SHEAR FORCE HOMENT
i H -8478. 0141 -73.7598 55,3701

2 8478.014% 73.7598  -7431.3511

2 2 {1342,9673 -214.0828  -14297.503¢

3 -11342.0673 211.0828  -68%0.7817

133223832l dz i it g il daiiiistidsdziatl]

BEE NODAL RESPONSE IN GLOBAL COORDINRTES EEE
EEEEEEEEEEREREREEE R R RN R R LR R EREER R ERRR LR ERERREE

NODE DIRCETn. DISPLACENENT VELOCITY ACCERELATION

i X 9.0000 0.0000 .0000
¥ 0.0000 0.0000 0.0000
ROTATR. 0.0000 9.0000 0.0000

2 X 0.0227 3.9743 3035, 1462
Y 0.0013 0.1824 -3.2721
ROTATR. =0. 0004 -0.0775% -5.5816

3 X 0.0000 0.0000 9.0000
Y 0. 0000 0.9000 0. 90000
ROTATR. 0.0000 9.0000 0.0009

EE R R R R E R R R R R R RN ER R Y

333 MEMBER FORCES IN LOCAL COORDINATES 132
R EE R R R R R R E R R R R R R R R R R R

MEMBER NODE AYIAL FORCE  SHERR FORCE HOMENT
H { -10496. 2045 -87.7153 104, 3875

2 10196, 2045 87.7153  -8875.9162

2 2 13633, 6521 -253.689%  -17174.6489

3 -13633.6524 233,689 -8194.3452
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1333333333233233382233133 33233322 22 ez diisdsiidzisds]

1233 NODAL RESPONSE IN GLOBAL COORDINATES FEE
EEEEREREERER R EREERERE R EEE R R E R R EEE R R R AR

HODE DIRCETn. DISPLACEMENT VELOCITY RCCERELATION

{ X 0.0000 9.0000 0. 0000
Y 9. 0000 0. 0000 9. 0000
ROTRTR. 0. 0000 §.0000 9.0000

2 X 0.0268 4.2718 289.7473
i . 0015 0.1767 -8.5628
ROTATR. -0, 0003 -0. 0829 -3. 1816

3 1 §.0000 §.90000 0.0000
Y 0.0000 0. 0000 0. 0000
RATATR. 0. 0000 9.0000 0.0000

3331333333333 2 023332228222 a2 ez asiastsdtzdsizindaisiizy

rEE HEMBER FORCES IN LOCAL COORDIMATES 1333
EEEERERREREEERRERERER RN R ERERERRRRRERFERRERREERERERE

MEMBER HNODE AXIAL FORCE  SHEAR FORCE HENENT

1 -12022.41%0 -102.4019 172.6397
2 12022, 41%0 192.4019  -10412,8304
2 2 16108, 2664 -299.6841  -20276.9385
3 -14108, 2664 299.6641  -9691.4585

(2322333333333 3233 e aa it tiiasildisiadissiadiizg

EEE NODAL RESPONSE IN GLOBAL COORDINATES EEE
BEEEREREERRE R R R ER R E R R R R ERERE R ER R EEERREE

NODE DIRCETa. DISPLACEMENT VELOCETY ACCERELATION

1 X 9.0000 9.0000 0.9000
Y 0.0600 9.0000 0.0000
ROTRTn. 0.9000 9. 9000 9.0000

2 X 9.0313 4.5338 273.3834
Y 0.0017 0. 1653 -14,347¢
ROTATH, -0.0006 -0.0879 -4,7333

3 X . 0000 9.0000 0.0000
¥ 9. 0000 0. 0000 0.0000
ROTATR. 0.90000 0.0000 . 0009

1333333333333 3332132332232 2233 st ddiasasdsssy

EEE MEWBER FORCES IN LOCAL COORDINATES £EE
EEEEEEREEEEE R EERE R BB R R R R R E R EE R EREREREEREE

MEMBER NOOE AYXIAL FORCE  SHEAR FORCE MOMENT
{ t -13967.878% -117.6653 263.8482

2 13947.8789 117.6653  -12030.3758

2 2 18756. 6800 -348.889¢  -235391.5642

3 -18756. 6800 348.8890  -11297.3402
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1343 NODAL RESPONSE IN GLOBAL COGRBINATES 343
EEEEREEEFEEEREREEER R E R R R EE R R R R R R EF

NODE DIRCETn. DISPLACEMENT VELOCITY ACCERELATION
1 s £.0000 $.0000 9.9000

Y 0.0000 §.9000 0. 0090

ROTATR. §.0000 4.0000 ¢.0000

2 X 0.0359 4.8183 256.0110

¥ ¢.0018 0. 1479 ~20.4381

ROTATn. -8. 0007 -0.0924 -4.3034

3 X 9.0000 0.0000 9.0000
¥ 9. 0000 9.9000 0.0000

ROTATR. 0.0000 0.0000 £.0000

R R R R R R Rk E R R E R FE R RN E R R R AN

33 HENBER FORCES IN LOCAL COBRDINATES 1133
EEREEEREEEEERE R E R R R R R R EERERERER R R EREERRE 4
HEMBER NODE RILAL FORCE  SHEAR FORCE HOMENT
i H -16073. 1921 -133.3396 382,0417

2 16023. 1924 133.3396  -137%6.0004

2 2 21569.0733 -401,1184  -27104.9419

3 -21569.0733 401, 1184 -13006.8998

TIRE = 0I5

ERE R R R R E R R RN R RN R

EEE NODAL RESPONSE IN GLOBAL COORDINATES $EE
R ER R LR R R EE R R KRR E R ER R R ER R EEREERRERE

NODE DIRCETn. DISPLACEMENT VELOCITY ACCERELATION
1 X 0.0000 $.9000 9.0000

Y 0. 0000 0.0000 9.0000

ROTATR. 0.0000 9.0000 9.0000

2 X 0.0409 3.0652 237.6692

¥ 0.0020 0.1243 -26.7271

ROTATn. =0.0008 -0. 0965 -3.8281

3 X 9.0000 .0000 0.0000

Y 9. 0000 0.0000 0.9000

ROTATR. 0. 0000 0.0000 0.0000

R R R R R R R E R R EE KRR E RN R R LK

FEE HEMBER FORCES IM LOCAL COORDINATES

EEE

R R R R R R E R R R R R R R EREEERE

MEMBER  NODE AXIAL FORCE  GHEAR FORCE HOHENT
1 { -18178.4089 -149.24%% 531.4872
2 18178.4089 149.2496  ~15456.4224
2 2 24535.0254 -436.1748  -30802,4521
3 ~24535, 0254 456.1741

~14814.7625



TIHE = .016

FEEREERE R EERER R R R R R R R R E R E R R R RERRE
143 NODAL RESPONSE IN GLOBAL COORDINATES FEE
FEEEERERERERREREREREEEEER R R R R R R E R R R R R R R R EE

NODE DIRCETn. DISPLACEMENT VELOCETY ACCERELATION

1 X 4.0000 0.90000 . 0000
Y 9.0000 . 0000 9. 0000
RaTATR. 6. 0000 0.0060 ¢.0000

2 X 0.0441 .2934 218, 6008
¥ 0.002¢ §.0943 -33.3634
ROTATR. -9, 0009 -0, 104 -3.3330

3 ] ¢.9000 0.9000 0.0900
¥ 0.0000 . 0000 9. 0000
ROTATR. 9.000¢ 0.0000 {.0000

1331313133232223233322232332 3233 322332232323 224322 a%3833]

EEE MEMBER FORCES IN LOCAL COORDINATES EkE
EEEEREEERERE R E R RE R R R R R RR AR R ERRERE

NEMBER MNBDE fYIAL FORCE GSHEAR FORCE MBMENT

{ -20423.0820 -165,2422 716.5236
2 20423. 90820 165.2422  -17237.7420
2 2 27643.5415 -513.8468  -34649.4730
3 -27643.5415 513.0468  -16715.2074

(3323313333 2222 2323 28R ez dididsidizsdsiisiidsd

EEE NODAL RESPONSE IN GLOBAL COORDINRTES 1133
BEEEREERERREREREREE R R R R E R E RN E R R RERE

NODE DIRCETn. DISPLACEMENT VELOEITY RCCERELATION

{ X 0.0009 0.0000 9.0000
Y 0. 0000 0.0000 0. 0000

ROTATR. 0.0000 0.0000 0.0000

2 X 0.0315 5,9021 198, 64653
¥ 0.002t ¢.0575 -80,2713

ROTATR. -0.0010 -0, 1031 -2.8170

3 X §.90000 9.9000 0.9600
Y 9.0000 9. 0000 9, 0000

ROTATR. 0.0000 0.0000 0.0000

123231333 33333133322 32 2322 szt dndidizadisadss

133 HEMBER FORCES IN LOCAL CODRDINATES EEE
EEEEEEEE R ER R R EEE R EER R R R ERER R E TR ER R

MEMBER NODE AXIAL FORCE  GHERR FORCE HOMENT
{ 1 -22746.2983 -181.0359 74%.8399

V) 22746.2983 181.0359  -19045.4282

2 2 30883.1760 -573.919F  -30689.5895

P

-30883. 1750 573,919t -18702,3204



SSSSESZSIRSER=S

EEE R R R R E R R R R R R R R R R R R E Y

EEE NODAL RESPONSE IM GLOBAL COBRDINATES EEE
FEEEEEEEEERERERER R R R RE R R R R R RN,

NODE DIRCETn. DISPLACEMENT VELBCITY ACCERELATION

{ X 4.0090 0. 0000 ¢.0000
Y 9. 0000 0.0000 0. 0000
RETATR. ¢.0000 0. 0000 4.00909

2 H 0.057¢ 5.6703 178, 1481
¥. §.0022 9.0137 -47.278%
ROTATn. -0, 0011 -0, 1057 -2.20869

3 X 0.000¢ 0.0000 0.0000
| 9. 0000 0. 0000 9.0000
ROTATR. 9.0000 9. 0000 0.000¢

R R R R R R R R E N E R R RN R E R E R R R R R R R R R R RE

EXE MEMBER FORCES IN LOCAL COORDINATES 1%
FERREE R R E R R LR R E R R R R R R R KRR ERRREER

MEMBER HGBE AXIAL FORCE  SHEAR FORCE HOHENT
i 1 -25136. 6895 -196.522¢ 1242.1958

2 25136, 6893 196.5220  -20864.3908

2 2 34241.979% -636. 1641 ~42844.5055

3 -34241.9796 536.1642  -20769.9189

S=SZIZSDzasss=ss

R R R R R R R R R R R R R E R R R

kiR NODAL RESPONSE IN GLOBAL CDORDINATES 1133
e i ed s

NODE DIRCETn. DISPLACEMENT VELOCITY ACCERELATION

1 S 0.0000 0.0000 9. 0000
Y 9. 0000 9. 0000 0.0000
ROTATR. 0.0000 0. 0000 0.000¢

2 X 0.0628 5.8581 156.9854
¥ 0.9022 =0.0371 -54.5067
ROTATn. -0.0012 -0.1077 ~1.7412

3 X 0. 0000 0.0004 0.0000
¥ 9.0000 0.0000 0.0000
ROTATR. 9.0000 0.0000 0.9000

R R R R R R R R BN RN R R R R R R R R

133 MEMBER FORCES IN LOCAL CODRDINATES e e
S e T T T

MEMBER NODE RXIAL FORCE  SHEAR FORCE HOMENT
{ 1 -27382.5742 -211. 4669 1532, 4640

2 27582.5742 211.4669  -22679.1540

2 2 37707. 6403 -700.3483%  -47123.2258

3 -37707. 6403 700.3483  -22911.6078
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R R R EE R R R R E R EREEERERERE R
EEE NBDAL RESPONSE IN GLOBAL COORDINATES £EE
EEEEEEREERREERRERE R EERR NN R R R R E R EREREEEER RN REEE

WODE DIRCETm. DISPLACEMENT VELGBCITY ACCERELATION

1 X 0. 0000 . 0000 . 0000
Y 0. 0000 0. 0060 6.0000
RETATn. 9.0000 9.0000 4. 0000

2 X 0. 0588 b.0043 135,310t
¥ 0.002¢ -0, 0933 -51.9049
ROTATn, -6.0013 -0.1092 -1,1827

3 X 0. 0000 . 0000 0. 0000
1 0.0000 . 0000 4. 0000

ROTATR. 0.0000 . 0000 9.9000

1132322 gyt i s i it iisssss]

EEE HERMBER FORCES IM LOCAL COORDINATES EEE
FEEEREREEE R R R R R R R R R R

REMBER NODE AXIAL FORCE  SHERR FORCE NOHENT
t t -30071. 913t -225. 6614 1907, 6435
2 30071.9131 225.6616  -74473.8071
2 ) 412674663 -766.2308  -51502.25644
3

-41267.4668 T66.2308  -25170.8119

FEREREEREERERRREREREREERRERERRRERERERERERERERE
¥t STATIC & DYNANIC ANALYSIS OF 2-D FRAME ¢

R R ERE R R R R R R R ERE R E R E R EE R RREEE
1> INPUT DATA
2; DISPLAY & EDIT DATA
37 ANALYZE
4> EXIY

ENTER SELECTION NO.<1-4> 7 4
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1000 DEFDBL A-H,0-Z : DEFINT I-N

1010 PRINT CHR$(12) : ' #+ OPTION #*

1020 PRINT ®  $¥ERERRRRRRRRERREERRREERRRRERERRRRRERERRRTIEES"
1030 PRINT * #% STATIC & DYNAMIC ANALYSIS OF 2-D FRANE ##"
1040 PRINT " #EERERRRRRRRRERERRRRRERRERRRRRERRRRRRRREISESL"

1050 PRINT : PRINT : PRINT * 1> INPUT DATA"®
1060 PRINT : PRINT " 2> DISPLAY & EDIT DATA"
1070 PRINT : PRINT " 3> ANALYZR"

1080 PRINT : PRINT " 4 EXIT"

1090 PRINT : INPUT " ENTER SELECTION NO.<1-4> ";N1
1100 IF NI < 1 OR NI > 4 THEN 1090

1110 PRINT CHR$(12) : ON N1 GOTO 1120,1130,1140,1150
1120 CHAIN “INPUT.BAS"

1130 CHAIN “DISPLAY.BAS"

1140 CHAIN "STIFF.BAS"

1150 END
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70

1000 DEFDBL A-Z :DEFINT I-N : PRINT CHR$(12)

1010 PRINT : PRINT " INPUT DATA DISK INTO DRIVE A:" : PRINT
1020 PRINT * NAME OF DATA FILE TO BE SAVED ":PRINT

1030 INPUT * FILE NAME OF STRUCTURE.......";C$

1040 OPEN "0",}1,0$

1050 PRINT CHR$(12) : PRINT" ##kkkkdixiissssssrss®

1060 PRINT" #%¥  INPUT DATA  ##"

1070 PRINT" #kxksksiessrtesrsss®

1080 PRINT : INPUT " IS YOUNG'S MODULUS CONSTANT ? (Y/N) *;F$
1090 PRINT : INPUT " NO. OF MEMBER.....0vssssee= ™;NH

1100 PRINT : INPUT " NO. OF NODBS.. .vvvvvevenz “;NJ

1110 PRINT : PRINT * NO. OF HISTORY LOAD........ "

1120 PRINT *  [EQ.0 =) STATIC ANA.]..... "

1130 INPUT *  [GB.1 =) DYANNIC ANA.]...= “;NH

1140 PRINT : INPUT * NO. OF MEMBERS LOAD.......= *;ML

1150 PRINT : INPUT * NO, OF JOINTS LOAD....svvs= *{JL

1160 PRINT : INPUT * NO., OF BOUNDARY NODES.....= *;JBC
1170 IF F§ = "N" GOTO 1190

1180 PRINT : INPUT " YOUNG'S MODULUS..:\vuussvoz ;R

1190 PRINT : INPUT * DO YOU ACCEPT THESE DATA ? (Y/N) *;B$
1200 IP B§ = "N" THEN 1080 ELSB IF B§ ¢ > “Y" THEN 1190
1210 A§ 2 Memmeemmee e it e e ¥

1220 DIN X(250),7Y(250),J(500),K(500),AR{500),AINER(500),B(500)
1230 DIN JB(20),K1(50),W(50,2),P(50,2),V1(5,50),VA(5,50)
1240 DIN H1(5,50),HA(5,50),K2(50),PJ(50,3)

1250 IF NH = 0 THEN 1290

1260 Q§ = "F" + C$ : OPEN "0",#2,Q$

1270 DIN AM(500),NHT(4) ,NT(4),T(4,100),V(4,100),N(50,2)
1280 DIM NV(5,50),NH(5,50),NB(50,3)

1290 IF F$ = "N" THEN 1320

1300 FOR I = 1 70 NM : B(I) = B : NBXT I

1310 '

1320 ' #% INPUT NODAL POINT COORDINATES *#

1330 '

1340 FORI = 170 W

1350 PRINT CHR$(12) : PRINT : PRINT A$

1360 PRINT * INPUT NODAL POINT COORDINATES"

1370 PRINT A$ : PRINT

1380 PRINT * NODB NO. ";I: PRINT " =s=zzzzszzzzs"

1390 PRINT : INPUT " X-COORDINATE.........= ";X(I)

1400 INPUT " Y-COORDINATE.........= ";Y(I} : PRINT

1410 INPUT " DO YOU ACCEPT THESE DATA ? (Y/N) ";B$

1420 IF B = "N" THEN 1350 BLSE LF B ¢ > "Y" THEN 1410
1430 PRINT : NBXT I

1440 '

1450 ' %% INPUT NODE NO. & PROPERTIES OF EACH MEMBER ##
1460

1470 FOR I = 1 T0 N

1480 PRINT CHR§(12) : PRINT : PRINT A$

1490 PRINT * INPUT NODE NO. & PROP. OF MEMBERS"

1500 PRINT A$ : PRINT

1510 PRINT " MEMBER NO. ";I : PRINT" =zzzzzzzzzzz2"

1620 PRINT & INPUT ™ MODR Joiveosnsenvagune® s
1530 INPOY * MODE L.....coviiiaee e NiREL)
1540 INPUT " CROSS SBCTIONL AREA..z ";AR(I)



1550 INPUT " MOMENT OF INERTIA....= ";AINBR(I)

1560 IF NH = 0 THEN 1580

1570 INPUT * HASS PER UNIT LENGTH.= ";AM(I)

1580 IF F$ = "Y" GOTO 1600

1590 INPUT " YOUNG'S MODULUS......= ";E(I)

1600 PRINT : INPUT " DO YOU ACCEPT THESE DATA ? (Y/N) *;B$
1610 IF B$ = "N* THEN 1480 BLSE IF B§ ¢ > "Y" THEN 1600
1620 PRINT : NBXT I

1630 '

1640 ' &% INPUT BOUNDARY CONDITIONS AT NODRS ##

1650 '

1660 PRINT CHR$(12)

1670 PRINT A§ : PRINT " INPUT BC. AT NODBS ARE FIXED *
1680 PRINT A§ : PRINT : FOR I = 1 T0 JBC

1690 INPUT * NODE NO. ";JB(I) : NBXT I

1700 PRINT : INPUT " DO YOU ACCEPT THESE DATA ? (Y/N) “;B$
1710 IF B§ = "N* THEN 1660 ELSE IF B§ ¢ > "Y" THEN 1700
1720 '

1730 PRINT #1,NM;NJ;JBC;E;NH;KL;JL

1740 FOR I = 1 70 NJ : PRINT #1,X(I);¥(L) : NBXT I

1750 FOR I = 1 T0 NN : PRINT #1,J(I);K(L);AR(L);AINBR(I);B(I)
1760 IF NH > O THEN PRINT #1,AM(I)

1770 NEXT I

1780 FOR I = 1 T0 JBC : PRINT §1,JB(L} : NEBXT I
1790 IF NH = 0 THEN 2000

1800 '

1810 ' #* TINPUT DATA OF LOAD HISTORY ##

1820 '

1830 FOR J = 1 T0 NH

1840 PRINT CHR$(12)

1850 PRINT ¢ PRINT® £33 5xbausd s i s st sissasisirssassss”
1860 PRINT" #¢ [INPUT DATA OF HISTORY LOAD TYPE NO.";J;" ##*
1870 PRINT" ¥t s5sbbb b bbbt xsitssiaribbiass3s" + PRINT
1880 INPUT " IS THIS WIND HISTORY ? (Y/N) *;B$

1890 IF B§ = "N" THEN NHT(J) = 0

1900 IF B = "Y* THEN NHT(J) = 1

1910 IF B$ < > "Y" AND B§ < > "N" THEN 1880

1920 INPUT " NO. OF POINT OF THIS FUNCTION ";NT(J)

1930 FOR I = 1 T0 NT(J) : PRINT

1940 PRINT * TIME VALUBS AT POINT “;I;: INPUT T(J,I)

1950 PRINT " LOAD VALUES AT POINT ";I;: INPUT V(J,I) : NRXT I
1960 PRINT : INPUT " DO YOU ACCEPT THESE DATA ? (Y/N) ";B$
1970 IF B$ = "N" THEN 1840 BLSE IF B§ ¢ > "Y" THEN 1960

1980 PRINT : NBXT J

1990 °

2000 ' INPUT MEMBER LOADS IN LOCAL COORDINATES

2010 '

2020 IP ML = 0 THEN 2380

2030 FOR I = 1 T0 ML

2040 PRINT CHR$(12) : PRINT A$

2050 PRINT * INPUT MEMBER LOADS IN GLOBAL COORDINATES"

2060 PRINT A§ : PRINT

2070 INPUT " MEMBER NO. ";K1(I) : PRINT "szssz=sz=zzzzzzzza:c®
2080 INPUT * VERT. UNIF. LODA OR LOAD PACTOR..= ";¥W(I,1)

2090 IF NH = 0 THEN 2110

71



2100 INPUT " HISTORY LODA TYPE NO.o'vvvvsvsssss "SNW(I,1)

2110 INPUT * HORZ. UNIF. LODA OR LOAD FACTOR..= ";W(I,2)

2120 IF NH = 0 THEN 2140

2130 INPUT " HISTORY LODA TYPE NO..uevvuvvvvsaz “;NW(I,2)

2140 PRINT : INPUT " NO. OF VERT. PT. LOADuvuvuvsussss= ";P(1,2)
2150 INPUT " NO. OF HORZ. PT. LOAD....vevvvvvs= “3P(I,1)

2160 PRINT : IF P(I,2) = 0 THEN 2240

2170 FOR J = 1 70 P(I,2) : PRINT " VERT. LOAD NO. *;J

2180 PRINT * ==:zzzz=zsszzzz=sz::2"

2190 INPUT * VALUE OF LOAD OR LOAD FACTOR.....
2200 INPUT * DIST. FROM LEFT.vevvvvvruvsonrnes
2210 IF NH = 0 THEN 2230

2220 INPUT * HISTORY LOAD TYPE NOuvivsvvvsnrnes
2230 PRINT : NEXT J

2240 IP P(I,1) = 0 THEN 2320

2250 POR J =1 70 P(I,1) : PRINT " HORZ, LOAD NO. ";J
2260 PRINT ® ==zz=zz=z=2=zzzz32=2=z2"

2270 INPUT " VALUE OF LOAD OR LOAD PACTOR.....
2280 INPUT " DIST, FROM LBFTvvvvvvvsovnvnnoses
2290 IF NH = 0 THEN 2310

2300 INPUT " HISTORY LOAD TYPE NOuususvuvvussnz ";NH(J,I)

2310 PRINT : NEXT J

2320 PRINT : INPUT * DO YOU ACCBPT THESE DATA ? (Y/N) *;B$

2330 IF B$ = "N THEN 2040 BLSE IF B§ ¢ > "Y" THEN 2320

2340 NEXT I : PRINT

2350 '

2360 ' *% INPUT NODAL LOADS IN GLOBAL COORDINATES ##

2370 ! .

2380 IF JL = 0 THEN 2570

2390 FORI =1 T0 JL

2400 PRINT CHR$(12) : PRINT A$

2410 PRINT " INPUT NODAL LOADS IN GLOBAL COORDINATES"

2420 PRINT A$ : PRINT

2430 INPUT * NODE NO. ";E2(I} : PRINT "===s==zzzsszzssszact

2440 INPUT * PORBC IN X-DIRBCTION.ssvusvvuvess= ";PI(I,1)

2450 IF NH = 0 THEN 2470

2460 INPUT " HISTORY LODA TYPE NO..vssussunseo= ";NP(I,1)

2470 INPUT * PORBC IN Y-DIRBCTION.:vvssssvsves= "3PI(I,2)

2480 IP NH = 0 THEN 2500

2490 INPUT " HISTORY LODA TYPE NOuvevvssuvssso= ";NP(I,2)

2000 INRUY-* NONBHT, )\ . .oviviinvssnvivinianiss BtE S

2510 IF NH = 0 THEN 2530

2520 INPUT " HISTORY LODA TYPE NO..vvuursuueso= “;NP(I,3)

2530 PRINT : INPUT " DO YOU ACCEPT THESE DATA ? (Y/N) ";B$

2540 IF B$ = "N" THEN 2400 BLSE IF B$ < > "YT" THEN 2530

2550 NEXT I ; PRINT

2560 '

2570 IF L = 0 THEN 2690

2580 FOR I = 1 TO ML : PRINT #1,KI1(I) : FORJ =1 T0 2

2590 PRINT #1,W(I,J);P(L,J) : IP NH > 0 THEN PRINT $1,NW(I,J)
2600 NBXT J : IF P(I,2) = 0 THEN 2640

2610 FOR J = 1 70 P(I,2)

2620 PRINT #1,V1(J,I);VA{J,I) ¢ IF NH > O THEN PRINT #1,NV(J,I)
2630 NEXT J

VI, I)
"VA(J,I)

LAY

" HL{I,I)
3 HA(T, )
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2640 IF P(I,1) = 0 THEN 2680

2650 FOR J = 1 10 P(I,1)

2660 PRINT #1,B1(J,I);HA(J,I) : IF NH > 0 THEN PRINT #1,NH(J,I)
2670 NBXT J

2680 NEXT I

2690 IF JL = 0 THEN 2730

2700 POR I = 1 70 JL : PRINT #1,R2(I) : FORJ = 1703

2710 PRINT #1,PJ(L,J) : IF NH > 0 THEN PRINT #1,NP(I,J)
2720 NEXT J,I

2730 IF NH = 0 THEN 2920

LT

2750 ' #% INPUT OTHER DATA #%

2760

2770 PRINT CHR$(12) : PRINT A$

2780 PRINT *  INPUT OTHBR DATA " : PRINT A§ : PRINT

2790 PRINT * NO. OF FREQUENCIFS TO BE FOUND "

2800 INPUT * IN THE BIGENVALUE SOLUTION “;NNC : PRINT
2810 PRINT * DAMPING PACTOR T0 BB APPLIDE *

2820 INPUT * 70 ALL MODB.. ";XI : PRINT
2830 INPUT * POWER - LAW PARAKRTER OF WIND, ";PLP : PRINT
2840 INPUT * TINE STEP OF INTEGRATION...... ";DT : PRINT
2850 INPUT * WAX. TIME OF INTBGRATION...... ";TMAX : PRINT
2860 PRINT : INPUT * DO YOU ACCEPT THESE DATA ? (Y/N) *;BS
2870 IF B$ = "N THEN 2770 BLSE IF B$ < > "Y* THEN 2860
2880 ' ¥

2890 PRINT #1,NNC,PLP : PRINT #2,XI,DT,THAX

2900 FOR J = 1 TO NH : PRINT #1,NHT(J) ¢ PRINT #2,N7(J)
2910 FOR I = 1 70 NT(J) : PRINT #2,7(J,I};V(J,I} : NEXT I,J
2920 CLOSB : CHAIN "OPTION.BAS® : END
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1000 ' P332 T1313131213
1010 ' 3331 DISPLAY 3331
'

1020 (3222222222322 3222 2323322

1030 '

1040 PRINT CHR$(12)

1050 PRINT * (2232232223223 222322233 2232223322
1060 PRINT * #¥k+  DISPLAY & EDIT DATA  ##kk
1070 PRINT * (3332233322232 2 3222233233322 82

1080 'LPT #1

1090 DEFDBL A-R,R-Z : DEFINT I-N : DEFSTR Q

1100 PRINT : INPUT " PEE DA cicoivisicanidiinns 8
1110 !

1120 ' RBAD INPUT DATA FROM DISK

1130 *

1140 OPEN “I",}1,0$

1150 INPUT $1,NM,NJ,JBC,B,NH,NL,JL

1160 IF NH ¢ = 1 THEN NN = 6 BLSE NN = NH # 6

1170 NH1 = NN /.6

1180 DIM X(250),Y(250),J(500),K(500),AR(500),AINRR(500),B(500)
1190 DI JB(20),K1(50),%(50,2),P(50,2),V1(5,50),VA(5,50)

1200 DIM H1(5,50),HA(5,50),82(50),R3(50,3)

1210 DIN AM(500),NW(50,2),NV(5,50),NH(5,50),NP(50,3)

1220 IF NH = 0 THEN 1240 BLSE Q§ = "F" + C$ : OPEN "I",§2,Q$
1230 DIN NHT(4),NT(4),T(4,50),V(4,50) :

1240 FOR I = 1 T0 NJ : INPUT #1,X(I),Y(L) : NBXT I

1250 FOR I =1 T0 NN : INPUT #1,J(I),E(I),AR(I),AINER(L),R(I)
1260 IF NH > 0 THEN INPUT #1,AM(I)

1270 NBXT I

1280 POR I = 1 70 JBC : INPUT #1,JB(I) : NBET I

1290 IF ML = 0 THEN 1420

1300 FOR I = 1 70 ML : INPUT #L,KI(I) : FORJ = 170 2

1310 INPUT #1,¥(1,J),P(I,7)

1320 IF NH > O THEN INPUT §1,NW(I,J)

1330 NEXT J : IF P(L,2) = 0 THEN 1370

1340 FOR J = 1 70 P(I,2)

1350 INPUT $1,V1(J,I),VA(J,I) : IF NH > 0 THEN INPUT §1,NV(J,I)
1360 NBXT J

1370 IF P(I,1) = 0 THEN 1410

1380 FOR J = 1 10 P(I,1)

1390 INPUT #1,R1(J,I),HA(J,I) & IF NH > O THEN INPUT $1,NH(J,I)
1400 NEXT J

1410 NRXT I

1420 IF JL = 0 THEN 1460

1430 POR I = 1 70 JL : INPUT #1,K2(I) : FOR J =1 70 3

1440 INPUT #1,PJ(I,J) : IF NH > 0 THEN INPUT #1,NP(I,J)

1450 NBXT J,I

1460 IF NH = 0 THEN 1520

1470 INPUT #1,NNC,PLP : FOR J = 1 TO NH : INPUT #1,NHT(J) : NBXT J
1480 IF NH = 0 THEN 1520

1490 INPUT #2,XI,DT,TMAX : FOR J = 1 TO NH

1500 INPUT #2,NT(J) : FOR I = 1 70 NT(J)

1510 INPUT #2,7(J,I),V(J,I) : NEXT L,]

1520 CLOSE



1530 °

1540 PRINT : PRINT " NO. OF MBMBER.............= ";NM

1550 PRINT : PRINT " NO. OF NODBS.. .vvvvvvuss= ";NJ

1560 PRINT : PRINT * NO. OF HISTORY LOAD........ "

1570 PRINT " [BQ.0 =) STATIC ANA.]..... "

1580 PRINT "  [GB.1 =) DYANKIC ANA.]...= ";NH

1590 PRINT : PRINT " NO. OF MEMBERS LOAD.......= ";ML

1600 PRINT : PRINT * NO. OF JOINTS LOAD........= ";JL

1610 PRINT : PRINT " NO. OF BOUNDARY NODES.....= ";JBC : PRINT

1620 LOCATE 24,3 : INPUT "PRESS RETURN TO CONTINUE *;Z$

1630 A§ = "HHHE" : BY = "HHELH

1640 N1 = INT(NJ/15 + 1)

1650 FOR I =1 T0 N1

1660 PRINT CHR§(12):PRINT * NODE NO. | X - COORDINATE | ¥ - COORDINATE
1670 PRINT " ' |
1680 PRINT " ! '

1690 FOR J = 1 70 15 s N2 = (I - 1) # 15 ¢ J ¢ IF N2 > NJ THEN 1730

1700 LOCATE 4 + J,4 : PRINT USING A§;N2 : LOCATE 4 + J,13 : PRINT "}"

1710 LOCATE 4 + J,20 : PRINT USING B$;X(N2) : LOCATE 4 + J,32 : PRINT *}"
1720 LOCATE 4 + J,39 : PRINT USING B§;Y(N2) : NEXT J

1730 PRINT * t '

1740 LOCATE 23,10 : PRINT "REBTURN =) CONTINUE , G => NEXT DATA SBT , B =) BXIT"
1750 LOCATE 22,10 : PRINT "WHAT DO YOU EDLT NODE NO.";:INPUT CHO$

1760 IF CHO$ = "" THEN 1870

1770 IF CHO$ = "G" THEN 1880

1780 IF CHO$ = "B" THEN 4250

1790 CHOICB = VAL(CHO$)

1800 IF CHOICE <= (I - 1)% 15 THEN 1750 ELSE LF CHOICR > I # 15 THEN 1750
1810 BUF§ = " " :LC = 4 + (CHOICE ~(I = 1)* 15) : LO = 20 : GOSUB 4600
1820 IF BUF§ = " " THEN 1840 ELSE X(CHOICE) = VAL(BURS$)

1830 LOCATB LC,LO : PRINT USING BS§;X(CHOICE)

1840 BUFY = ° " :LC = 4 + (CHOICE -(I - L)% 15) : LO = 39 : GOSUB 4600
1850 IF BURY = " " THEN 1750 BLSE Y(CHOICE) = VAL(BUR$)

1860 LOCATE LC,LO : PRINT USING B$;Y(CHOICE) : GOTO 1750

1870 NEXT I

1880 '

1890 A$ = "HE 1" : BY = “HLOHH LT 0 C8 = "HHHEE" D = “HIHHH"
1900 N1 = INT(NM/15 + 1)

1910 FOR I =1 T0 NI

1920 PRINT CHR$(12)

1930 PRINT * MEM. NO.; NODE J | NODE K | AREA ! MASS ! INERTIA ! MODULUS
1940 PRINT * : : H ' H :
1950 PRINT * ! | ! : . 4

1
1960 FOR J = 1 70 15 : N2 = (L - 1)% 15 + J : IF N2 > NM THEN 2040
1970 LOCATE 4 + J,5 : PRINT USING A$;N2
1980 LOCATE 4 + J,14 : PRINT USING A$;J(N2)
1990 LOCATE 4 + J,23 : PRINT USING A$;K(N2)
2000 LOCATB 4 + J,30 : PRINT USING B§;AR(N2)
2010 LOCATE 4 + J,39 : PRINT USING B$;AM(N2)
2020 LOCATE 4 + J,48 : PRINT USING C§;AINER(N2)
2030 LOCATR 4 + J,58 : PRINT USING D§;E(N2) : NEXT J
2040 PRINT * ' : ' ! i )
2050 LOCATB 23,10 : PRINT "RBTURN => CONTINUE , G => NEXT DATA SBT , B =) EXIT"
2060 LOCATE 22,10 : PRINT "WHAT DO YOU EDIT MEM. NO.";:INPUT CHO$
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2070 IF CHO$ = " THEN 2130

2080 CHOICE = VAL(CHO$)

2090 IF CHO$ = "G" THEN 2300

2100 IF CHO$ = "B" THEN 4250

2110 IF CHOICE <= (I - 1)% 15 THEN 2060 ELSE IF CHOICE > I # 15 THEN 2060
2120 GOSUB 2140 : GOTO 2060

2130 NEXT I : GOTO 2300

2140 ' SUBROUTINE EDITOR

2150 LL = 0 : LC = 4 +(CHOICEB -(I - 1)# 15)

2160 LL = LL + 1 : IFLL = 1 THEN BUF§ =" " : L0 =14
2170 IF LL = 2 THEN BUF§ = * " : L0 = 23

2180 IF LL = 3 THEN BUF§ = " Y10 =30

2190 IP LL = 4 THEN BUP§ = * Y0z

2200 IP LL = § THEN BUF§ = * "L0 =48

2210 IP LL = 6 THEN BURS = " "0 =58

2220 GOSUB 4600

2230 IF LL = 1 THEN IF BUR§ = * " THRN 2160 BLSE J(CHOICE)=VAL(BUF$) : LOCATE
LC,LO : PRINT USING A$§;J(CHOICE) : GOTO 2160

2240 IF LL = 2 THRN IF BUFS = " " THEN 2160 BLSE K(CHOICE)=VAL(BUF$) : LOCATE
LC,LO : PRINT USING A$;K(CHOICR) : GOTO 2160

2250 IP LL = 3 THEN IP BUF§ = ° " THEN 2160 BLSE AR(CHOICE)=VAL(BUR$) : LO

CATB LC,LO : PRINT USING B$;AR(CHOICE] : GOTO 2160

2260 IF LL = 4 THEN IF BUF§ = * " THEN 2160 BLSE AM(CHOICE)=VAL(BUF$) : LO

CATB LC,LO : PRINT USING B§;AM(CHOICE) : GOTO 2160

2270 IP LL = 5 THEN IF BUF§ = * " THEN 2160 BLSE AINER(CHOICE)=VAL(BUF$)
: LOCATE LC,LO : PRINT USING CS;AINER(CHOICE) : 60TO 2160

2280 IF LL = 6 THEN IF BUP§ = " THEN RBTURN ELSE E(CHOICE)=VAL(BUF$) :
LOCATE LC,LO : PRINT USING D$;B(CHOICE) : RETURN

2290 !

2300 A$ = “H#4" : PRINT CHR$(12)

2310 PRINT * BOUNDARY CONDITIONS AT NODE NUMBER"
2320 PRINT * .
2330 PRINT *

2340 PRINT * SUPPORT NO.
2350 PRINT "

2360 PRINT *

2370 FOR I =1 T0 JBC

2380 LOCATB 6 + I,10 : PRINT USING A$;I

2390 LOCATE 6 + I,20 : PRINT "}"

2400 LOCATE 6 + I,27 : PRINT USING A$;IB(I) ¢ NEXT I

2410 PRINT " ¢ PRINT

2420 LOCATE 23,10 : PRINT RBTURN =) CONTINUE , G ) NEXT DATA SET , B =) EXIT"
2430 LOCATB 22,10 : PRINT "WHAT DO YOU BDIT SUPPORT NO.";:INPUT CHO$

2440 IF CHO$ = *" THEN 2510

2450 IF CHOY = "G" THEN 2510

2460 IF CHO$ = "B" THEN 4250

2470 CHOICE = VAL(CHO$)

2480 IF CHOICR <= 0 THEN 2430 ELSE IF CHOICE > JBC THEN 2430

2490 BUF$ =" " : LC = 6 + CHOICE : LO = 27 : GOSUB 4600

2500 IP BUP$ = * " THEN 2430 BLSE JB(CHOICE)=VAL(BUF$) : LOCATB LC,LO : PRINT
USING A$;JB(CHOICE) : GOTO 2430

2510 IF NH = 0 THEN 2820

2520 A% = "H "t rBs = "HLH 1" o = "HEAH

2530 FOR I = 1 TO NH : PRINT CHR$(12)

2540 PRINT : PRINT * HISTORY LOAD TYPE NO. ";I

NODE NO. "
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2550 IF NHT(I) = 0 THEN 2570

2560 PRINT " THIS IS WIND LOAD AT 9 m. HIGHT." : GOTO 2580
2570 PRINT * THIS IS NOT WIND LOAD *
2580 PRINT * ’

2590 PRINT *

2600 PRINT " POINT NO.
2610 PRINT *

2620 PRINT *

2630 FOR J =1 T0 NT(I)
2640 LOCATE 8 + J,8 : PRINT USING A$;J

2650 LOCATE 8 + J,21 : PRINT USING BS;T(I,V)

2660 LOCATE 8 + J,34 : PRINT USING C$;V(I,J) : NBXT J
2670 PRINT * ! -
2680 LOCATE 23,10 : PRINT “RETURN => CONTINUE , G => NEXT DATA SET , B =) EKIT"
2690 LOCATE 22,10 : PRINT "WHAT DO YOU EDIT POINT NO.";:INPUT CHO$

2700 IF CHO$ = "" THEN 2810

2710 IF CHO$ = "G" THEN 2820

2720 IF CHO$ = “B" THEN 4250

2730 CHOICE = VAL(CHO$)

2740 IP CHOICB <= 0 THEN 2690 ELSE IF CHOICE > NT(L} THEN 2690

2750 BUF$ = " " . LC =8 + CHOICB : LO = 21 : GOSUB 4600

2760 IF BUF§ = ° * THEN 2780 BLSE T(I,CHOICE) = VAL(BUF$)

2770 LOCATE LC,LO : PRINT USING B$;T(I,CHOICR)

LOAD VALUB "

TIMB(SEC. )

2780 BUF$ = * " LC =8+ CHOICE : LO = 34 : GOSUB 4600
2790 IF BUF§ = ° " THEN 2690 BLSE V(I,CHOICE) = VAL(BUFS)
2800 LOCATE LC,LO : PRINT USING C$;V(I,CHOICE} : GOTO 2690

2810 NEXT I

2820 IF KL = 0 THEN 3460

2030 A% = "HHE 1" ¢ B§ = "RAH" : O c CHLAET D8 = THEE

2840 I1 = INT(ML / 10)+ 1 : M1'= 0 : ROR T = 170 I1 : PRINT CHR$(12)

2050 PRINT " | UNIFORM LOAD ON HEMBER| POINT LOAD ON KRMBER"
|

2860 PRINT * ? i
L]

2870 PRINT * ! !

] [}
' 1 !
2880 PRINT "LOAD|MEM.} VERTICAL ; HORIZONTAL,  VERTICAL i HORIZONTAL®
2890 PRINT "MEM.|NO. | ' : )
L}

| I} ! } } 1 ! | (L]

TR R Vo e s NER R U i T T
2910 PRINT * ! 'VALUE!H.NO.!VALUB!H.NO.!VALUB!DIST. !H.NO.!VALUB!DIST. !H.NO
"

L B R . 2 T Bl S L TG
n

O R B et OB R TER L e B

2940 II =0 : PORK=1T7010 : II =IL +1 : Ml = N1 ¢ 1

2950 IF M1 > ML THEN 3100

2960 LOCATE 10 + IL,1 : PRINT USING A$;N1

2970 LOCATE 10 + II,6 : PRINT USING A$;K1(M1)

2980 FORJ = 1702 :J7=(J~1)*12

2990 LOCATE 10 + IL,11 + JJ : PRINT USING B§;W(M1,J)

3000 LOCATE 10 + II,18 + JJ : PRINT USING A§;NW(N1,J) : NEBXT J

3010 IP P(M1,2) = 0 AND P(M1,1) = 0 THEN NN = 1 : GOTO 3030

3020 NN = P(M1,2) : IP NN ¢ P(M1,1) THEN NN = P(N1,1)

3030 FORJ =1 TONN : IT =1L +17 -1

3040 LOCATR 10 + IL,35 : PRINT USING B§;Vi(J,H1)

3050 LOCATE 10 + IL,41 : PRINT USING C$;VA(J,H1)

44
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3060 LOCATE 10 + II,48 : PRINT USING A§;NV(J,H1)

3070 LOCATE 10 + II,53 : PRINT USING B§;H1(J,H1)

3080 LOCATE 10 + II,59 : PRINT USING C$;HA(J,M1)

3090 LOCATE 10 + II,66 : PRINT USING D$;NH(J,H1) : NEXT J,K

3100 PRINT *____}___| | ' i ' ' ' | ' '
L]

3110 LOCATE 23,10 : PRINT "RETURN =)> CONTINUE , G => NEXT DATA SBT , B => EXIT"
3120 LOCATE 22,10 : PRINT "WHAT DO YOU EDIT LOAD MEM. NO.";:INPUT CHO$
3130 IF CHO$ = *" THEN 3190

3140 IF CHO§ = "G" THEN 3460

3150 IF CHO$ = "B" THEN 4250

3160 CHOICE = VAL(CHO$)

3170 IF CHOICE <= (I - 1)% 10 THEN 3120 BLSE IF CHOICE > I # 10 THEN 3120
3180 GOSUB 3200 : GOTO 3120

3190 NEXT I : GOTO 3460

3200 ' SUBROUTINE EDITOR

3210 LL = 0 : LC = 10 +(CHOICE -(I - 1)% 10}

3220 LL = LL + 1 : IF LL =1 THEN BUF$ =" " : 10 =6
3230 IF LL = 2 THEN BUF§ = " *10=11

3240 IF LL = 3 THEN BUF§ = * " : L0 =18

3250 IF LL = 4 THEN BUF§ = * "0 2

3260 IF LL = 5 THEN BUP$ = " " : L0 = 30

3270 IF LL = 6 THEN BUF§ = " Y1102 35

3280 IF LL = 7 THEN BUF§ = * "0 =41

3290 IF LL = 8 THEN BUF§ = " " : L0 = 48

3300 IF LL = 9 THEN BUF§ = " "1 L0 =53

3310 IF LL = 10 THEN BUF§ = " 110 =89

3320 IF LL = 11 THEN BUF$ = " " : L0 = 66

3330 GOSUB 4600

3340 IF LL = 1 THEN IF BUF$ = * " THEN 3220 BLSE K1(CHOLCE)=VAL(BUR$) : LOCAT
B LC,LO : PRINT USING A$;K1(CHOICE) : GOTO 3220

3350 IF LL = 2 THEN IF BUR$ = " * THEN 3220 BLSE W(CHOLCE,1)=VAL(BUF$) : LOC
ATE LC,LO : PRINT USING B$;W(CHOICE,1) : GOTO 3220 '

3360 IF LL = 3 THEN IP BUF§ = " " THEN 3220 BLSB NW(CHOICE,1)=VAL(BURS$) : LOCA
T8 LC,LO : PRINT USING A$;NW(CHOICE,1) : GOTO 3220 :

3370 IF LL = 4 THEN IF BUR§ = " " THEN 3220 BLSE W(CHOICE,2)=VAL(BURS) : LOC
ATE LC,LO : PRINT USING B$;W(CHOICE,2) : GOTO 3220

3380 IF LL = 5 THEN IF BUF$ = * " THEN 3220 BLSE NW(CHOICE,2)=VAL(BUF$) : LOCA
TB LC,LO : PRINT USING A§;NW(CHOICE,2) : GOTO 3220

3390 IF LL = 6 THEN IP BUF§ = " * THEN 3220 BLSE V1(1,CHOICE)=VAL(BUF$) : LO
CATE LC,LO : PRINT USING B§;V1(1,CHOICE) : GOTO 3220

3400 IF LL = 7 THEN IF BUF§ = " " THEN 3220 BLSE VA(1,CHOICE)=VAL(BUF§) : LO
CATE LC,LO : PRINT USING C$;VA(1,CHOICE) : GOTO 3220

3410 IF LL = 8 THEN IF BUF$ = " " THEN 3220 BLSE NV(1,CHOICE)=VAL(BUF$) : LOCA
TB LC,LO : PRINT USING A$;NV(1,CHOICE) : GOTO 3220

3420 IF LL = 9 THEN IF BUF$ = " " THEN 3220 ELSE H1(1,CHOICE)=VAL(BUF§) : LO
CATE LC,LO : PRINT USING B§;H1(1,CHOICE) : GOTO 3220

3430 IP LL = 10 THEN IF BUPY = " " THEN 3220 ELSE HA(1,CHOICE)=VAL(BUF$) : L
OCATE LC,LO : PRINT USING C$;HA(1,CHOICE) : GOTO 3220

3440 IF LL = 11 THEN IF BUF$ = " " THEN RETURN ELSE NH(1,CHOICE)=VAL(BUF$) : L
OCATE LC,LO : PRINT USING D$;NH(1,CHOICE) : RETURN

350 °

3460 IF JL = 0 THEN 3960

3470 AS = “BH" B = ") HEHHT 0 08 = ") HHE

3480 IT = INT(JL / 10)# 1 : POR [ = 1 T0 IT : PRINT CHR§(12)
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3490 PRINT " JOINT LOAD "
3500 PRINT *

3510 PRINT " !
3520 PRINT " :
3530 PRINT “JOINT!NODE
3540 PRINT " LOAD! NO.
3550 PRINT " NO. |
3560 PRINT " '
3570 PRINT ° !
3580 J1 =0 : FORJ =17010 : J1 =J1
3590 IF J1 > JL THEN 3680

3600 LOCATE 10 + J,2 : PRINT USING A$;J1
3610 LOCATE 10 + J,6 : PRINT USING C$;K2(J1)

3620 LOCATE 10 + J,12 : PRINT USING B$;PJ(J1,1)

3630 LOCATE 10 + J,23 : PRINT USING C$;NP(J1,1)

3640 LOCATE 10 + J,29 : PRINT USING B$;PJ(J1,2)

3650 LOCATE 10 + J,40 : PRINT USING C$;NP(J1,2)

3660 LOCATE 10 + J,46 : PRINT USING B$;PJ(J1,3)

3670 LOCATE 10 + J,57 : PRINT USING ok NP(JI 3) ¢ NEXT I

3680 PRINT * ___ ! ¥ ] ' .
3690 LOCATE 23,10 : PRINT “RETURN 5 conrlnua .\0 & NEXT DATA SBT , s =) BXIT
3700 LOCATE 22,10 : PRINT “WHAT DO YOU EDIT JOINT LOAD NO.";:INPUT CHO$

3710 IF CHO$ = "" THEN 3770

3720 IF CHO$ = "G" THEN 3960

3730 IF CHO$ = "B" THEN 4250

3740 CHOICE = VAL(CHOS$)

3750 IF CHOICE <= (I - 1)%¥ 10 THEN 3700 RLSE IF CHOICE > I % 10 THEN 3700

3760 GOSUB 3780 : GOTO 3700

3770 NEXT I : GOTO 3940

3780 ' SUBROUTINE EDITOR

3790 LL = 0 : LC = 10 +(CHOICE ~(I - 1}* 10)

X-COORDINATE 1-COORDINATE ROTATION

i
)
1
I
1
|
VALUE  H.NO.} VALUE  |H.NO.
|
I
U
t

VALUE  }H.NO.

1

3800 LL = LL +# 1 : IFLL =1 THEN BUR§ =" " : L0 =38
3810 IF LL = 2 THEN BUF§ = * "L0 =15

3820 IF LL = 3 THEN BUF§ = * " : L0 = 2§

3830 IF LL = 4 THEN BUF§ = " Lo = 32

3840 IF LL = § THEN BUR$ = * " : L0 = 42

3850 IP LL = G THEN BUF§ = " "1L0=49

3860 IP LL = 7 THEN BUR$ = " " : L0 = 59

3870 GOSUB 4600

3880 IF LL = 1 THEN IF BUF§ = " " THEN 3800 EBLSB K2(CHOICE)=VAL(BUF§) : LOCATE
LC,LO : PRINT USING A$;K2(CHOICE) : GOTO 3800

3890 IF LL = 2 THEN IF BUF§ = ° " THEN 3800 BLSE PJ(CHOICE,1)=VAL(BUFS) :
LOCATE LC,12 : PRINT USING BS;PJ(CHOICE.I) : G0TO 3800

3900 IF LL = 3 THEN IF BUF§ = " THEN 3800 ELSE NP(CHOICE,1)=VAL(BUF$) : LOCA
TE LC,23 & PRINT USING CS,NP(CHOICE 1) : GOTO 3800

3910 IF LL = 4 THEN IF BUF$ = " THEN 3800 BLSE PJ(CHOICE,2)=VAL(BUF$) :
LOCATB LC,29 : PRINT USING B$;PJ(CHOICE,2) : GOTO 3800

3920 IP LL = 5 THEN IP BUR$ = " " THEN 3800 BLSE NP(CHOICE,2)=VAL(BUF§) : LOCA
TR LC,40 : PRINT USING C§;NP(CHOICE,2) : GOTO 3800

3930 IF LL = 6 THEN IF BUF§ = " " THEN 3800 BLSE PJ(CHOICE,3)=VAL(BUF$) :
LOCATE LC,46 : PRINT USING BS;PJ(CHOICE,3) : GOTO 3800

3940 IF LL = 7 THEN IP BUR$ = " " THEN RETURN ELSE NP(CHOICE,3)=VAL(BUF§) : LO
CATE LC,57 : PRINT USING C§;NP(CHOICE,3) : RETURN

3950
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3960 IF NH = 0 THRN 4250

3970 PRINT CHR$(12) : PRINT " OTHER DATA *

3980 PRINT * * : PRINT
3990 PRINT * NO. OF PREQUENCIFS TO BB FOUND "

4000 PRINT " IN THR BIGENVALUE SOLUTION
4010 PRINT * DAMPING FACTOR T0 BE APPLIDE *
4020 PRINT * 70 ALL MODE..
4030 PRINT * POWER - LAW PARAMETER OF WIND.
4040 PRINT * TIME STEP OF INTEGRATION...... = ";DT : PRINT

4050 PRINT * MAX. TIME OF INTEGRATION...... ';THAX : PRINT

4060 PRINT " : PRINT

4070 LOCATE 23,10 : PRINT "RBTURN =) CONTINUB , G => NEXT DATA SET , B = RXIT"

1080 LOCATE 22,10 : PRINT "WHAT DO YOU EDIT OTHER DATA (V/N)";:INPUT CHO

4090 IF CHO$ = "" THEN 4250

£100 IF CHO$ = “G" THEN 4250

4110 IF CHO§ = "B" THBN 4250

4120 IF CHO$ = "Y" THEN 4140

4130 IP CHO$ = "N" THEN 4250 ELSE 4080

M0 = 3 1 L0230 2 11 =3

M50 POR L =1705 : BUR§ =" ~": IFI> 2 THRN II =2

4160 LC = LC + LI : GOSUB 4600

4170 ON I GOTO 4180 4190,4200,4210,4220

4180 IF BUPY = " THEN 4230 ELSE NNC = VAL(BUF$) : LOCATE LC,LO : PRINT NNC

: 60T 4230

4190 IF BUR$ = *  * THEN 4230 BLSB XI = VAL(BUP$) : LOCATE LC,LO : PRINT XI :

GOTO 4230

4200 IF BUR$ = * ™ THEN 4230 BLSE PLP = VAL(BUR§) : LOCATE LC,LO : PRINT PLP

1 GOTO 4230

1210 IF BUR$ = * ™ THEN 4230 BLSE DT = VAL(BUP$) : LOCATB LC,LO : PRINT DT :

60TO 4230

1220 TF BURS = * ™ THEN 4230 BLSE THAX = VAL{BUR$) : LOCATE LC,LO : PRINT THA
X : GOTO 4230

4230 NBXT I : GOTO 4070

4240 BND

4250 PRINT CHR$(12) : PRINT *  NAMB OF DATA PILE T0 BE SAVED * : PRINT'

4260 INPUT *  PILE NAME OF STRUCT........";C$

4270 OPEN "0",#1,C$ : IF NA = 0 THEN 4290

4280 F$ = "B" + C$ : OPEN "0",#2,P$

4290 PRINT #1,NM;NJ;JBC;R;NH;NL;JL

4300 FOR I = 1 70 NJ : PRINT #1,X(L);¥(I) ¢ NBXT I

4310 POR I = 1 T0 NK : PRINT #1,J(I);K(I);AR(L);AINER(I); E(I)

4320 IF NH > 0 THEN PRINT #1,AK(I)

4330 NEXT I

4340 FOR I = 1 70 JBC : PRINT #1,JB(I) : NEXT I

4350 IF ML = 0 THEN 4480

4360 POR I = 1 TO ML : PRINT #1,K1(L) : FORJ =11T02

4370 PRINT #1,W(L,J);P(L,J)

4380 IF NH > 0 THEN PRINT #1,NW(I,J)

4390 NEXT J : IF P(I,2) = 0 THEN 4430

4400 ROR J = 1 10 P(I,2)

1410 PRINT $1,V1(J,L);VA(J,I) ¢ IR NH > 0 THEN PRINT #1,NV(J,I}

4420 NBXT J

4430 IR P(I,1) = 0 THEN 4470

4440 ROR J = 1 T0 P(L,1)

4450 PRINT #1,H1(J,0);HA(J,I) ¢ IF NH > 0 THEN PRINT $1,NH(J,I)

*;NNC : PRINT

";XI : PRINT
";PLP : PRINT

nm 0w onon




4460 NEXT J

4470 NEXT I

4480 IP JL = 0 THEN 4520

4490 FOR I = 1 70 JL : PRINT §1,K2(I) : FORJ = 1703

4500 PRINT #1,PJ(I,J) : IF NH > 0 THEN PRINT },NP(I,)

4510 NEBXT J,I .

4520 IF NH = 0 THEN 4580

4530 PRINT #1,NNC,PLP : FOR J = 1 TO NH : PRINT $1,NHT(J) : NBXTJ
4540 IF NH = 0 THEN 4580

4550 PRINT $2,XI,DT,THAX : FOR J = 1 T0 NH

4560 PRINT $2,NT(J) : POR I = 1 70 NT(J)

4570 PRINT $2,7(J,I),V(J,I) + NEXT I,J

4580 CLOSE

4590 CHAIN "OPTION.BAS" : END

4600 ' SUBROUTINE EDITOR

4610 LOCATR LC,LO,1 : LX = 1

4620 BD§ = INPUT$(1)

{630 IF ED§ = CHR$(13) THEN RETURN

4640 IF LX = 1 THEN 4650 ELSE 4660

4650 LOCATR LC,LO : PRINT BUF$ : LOCATE LC,LO,1

4660 IF BD$ = "0" THEN PRINT BD$;:MID$(BURY,LK,1)=ED$:LX=LX+1:G0TO 4680
4670 PRINT BD$;: WID$(BURS,LX,1) = BD§ : LK = LK + 1

4680 XX = CSRLIN : YY = POS(0)

4690 IP LX > LEN(BUF$) THEN BD§ = CHR$(13) : GOTO 4630 ELSE 4620
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1000 °* 1333333333333 3333338333343

1010 ' khix STIFF (323

1020 ' 1323333333333 3333333333

1030 '

PO80 ' st men s bR el S R s s CriedE g RS L it
1050 ' :: = SUBPROGRAN STIFF =

1060 ' :: THIS SUBPROGRAH PERFORMS LOCAL & GLOBAL STIFF- ::
1070 ' :: NBSS AND MASS MATRIX AND LOAD VECTOR OF BACH 4
1080 ' :: MEMBERS. MODIFIED STIFFNESS ADN MASS MATRIX & i
1090 ' LOAD VECTOR FOR BOUNDARY CONDITION, SAVE LOCAL ::
1100 * :: STIFFNESS & MASS MATRIX IN FILE 'LOSTIFF’,LOCAL ::
1110 ' :: LOAD VBCTOR IN FILE 'LOFORCE',MODIFIED STIFFNESS ::
1120 ' :: IN PILE 'GLOSTIFF',MODIFIED KASS IN FILE

1130 ' "GLOMASS' ,MODIFIED LOAD IN FILE 'GLOFORCE'.

D * ot onrnpate sl tens s s i e e e s ket s p IR s R S
1150 *

1160 DEFDBL A-R,R-Z : DEFINT I-N : DEFSTR Q

1170 PRINT CHR$(12) : LOCATE 12,20

1180 INPUT "FILE NAMB OF STRUCTURB.......";C$

1190 '

1200 ' RBAD INPUT DATA FROM DISK

1210 '

1220 OPEN "I",#1,C$

1230 INPUT #1,NM,NJ,JBC,E,NH,NL,JL

1240 IF NH ¢ =1 THEN NN = 6 BLSE NN = NH * &

1250 NHI1 = NN / 6

1260 DIM X(250),7(250),J(500),K(500),AR(500),AINBR(500),E(500)
1270 DIN JB(20),K1(50),W(50,2),P(50,2),V1(5,50),VA(5,50)

1280 DIM H1(5,50),HA(5,50),82(50),PI(50,3),1Q(2),8(6,6)

1290 DIN R(4,6),688$(21),P$(31),8¢(21),FR§(31)

1300 IF NH = 0 THEN 1330 BLSE Q% = “P* + C§

1310 DIM AM(500),NHT(4),NW(50,2],NV(5,50),NH(5,50),NP(50,3)
1320 DIN SM(6,6),GH$(21)

1330 POR I = 1 70 NJ : INPUT #1,X(I)},¥(I) : NBXT I

1340 POR I = 1 TO NM : INPUT #1,J(I),K(L),AR(L),AINBR(I},B(I)
1350 IF NH > 0 THEN INPUT #1,AM(I)

1360 NEXT I

1370 POR I = 1 70 JBC : INPUT #1,JB(I) : NBXT I

1380 IF ML = 0 THEN 1510

1390 FOR I = 1 TO ML : INPUT #1,KI(I) : FORJ =170 2

1400 INPUT $1,W(I,J),P(I,J)

1410 IF NH > 0 THEN INPUT #1,NW(I,J)

1420 NBXT J : IF P(I,2) = 0 THEN 1460

1430 FOR J = 1 T0 P(I,2)

1440 INPUT $1,V1(J,I),VA(J,I) ¢ IF NH > O THEN INPUT #1,NV(J,I)
1450 NEXT J

1460 IF P(I,1) = 0 THERN 1500

1470 FOR J = 1 T0 P(I,1)

1480 INPUT #1,H1(J,I),HA{J,I) : IF NH > O THEN INPUT #1,NH(J,I)
1490 NEXT J

1500 NBXT I

1510 IF JL = 0 THEN 1550

1520 FOR I = 1 T0 JL : INPUT $1,K2(I) : FORJ =1 1703

1530 INPUT #1,PJ(L,J) : IF NH > 0 THEN INPUT $1,NP(I,V)

1540 NBXT J,I
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1550 IF NH = 0 THEN 1570

1560 INPUT #1,NNC,PLP : FOR J = 1 TO NH : INPUT #1,NHT(J) : NEXT J
1570 CLOSE $1

1580 '

1590 PRINT CHR$(12) : LOCATE 12,20

1600 PRINT " RUNNING STIFFNESS & MASS"

1610 OPEN “R",#1,"LOSTIFF",168 : OPEN "R",#2,"LOFORCE",NN ¢ 8 + 20
1620 FOR I = 1 70 21

1630 PIELD #1,(I - 1) * 8 AS G$,8 AS S$(I) : NEXT I

1640 PIBLD #2,8 AS D1§,8 AS D2§,2 AS DJ§,2 AS DE$

1650 FOR I = 1 TO NN

1660 FIELD #2,(I - 1) * 8 + 20 AS G$,8 AS FF§(I) : NEXT I
1670 OPEN "R",#3,"GLOSTIFF",168 : IF NH = 0 THEN 1690

1680 OPEN "R",}4,"GLOMASS",168

1690 OPEN "R",#5,"GLOFORCE",NN # 8

1700 FOR I = 1 70 21 : FIRLD #3,(I - 1) % 8 AS G§,8 AS 6S§(I)
1710 IF NH = 0 THEN 1730

1720 FIBLD #4,(I - 1) * 8 AS 64,8 AS GH$(I)

1730 NEXT I

1740 FOR I = 1 TO NN

1750 FIBLD #5,(I - 1) * 8 AS G$,8 AS P$(L) ¢ NBXT I

1760 '

1170 '-ee-- START OF CALCULATION

1780 °

1790 FOR LZ = 1 TO NN

1800 X = X(K(LZ)) - X(J(LZ))

1810 ¥ = Y(R(LZ)) - Y(J(LZ)) : XY = SQR (X # X + ¥ # )
1820X1 =X /RT:R2=-0/XV:V1=-X2:7M2=1Xl
1830 X3 =0:13=0:21=20:22=0:23=1

1840 1Q(1) = J(LZ) : 1Q(2) = K(LZ)

1850 POR I =170 6 : ST(I) =0 : PORJ =1706
1860 S(I,J) = 0 : IP NE > 0 THEN SK(I,J) = 0
1870 NEXT J,I

2080 R(I1,1)
2090 R(11,2)

(I1,1) + VI(J,I) # Y1 # J2 / XY
(I,2) ¢+ VI(J,I) # 72 % J2 "2 ¢ (3 #J1 +J2) /XY "3

1880 '

1890 ' CALCULATE LOCAL LOAD VECTOR

1900 °

1910 FOR I = 1 TO NH1 : FORJ = 1 70 6 ¢ R(I,J) = 0 : NEXT? J,I
1920 IF ML = 0 THEN 2270

1930 FOR I = 1 70 ML : IF KI(I) ¢ > LZ THEN 2250

1940 FORJ = 1702 : 17 =1 :
1950 IR J = 1 THEN X = V1 : Y = Y2 BLSE X =Xl : ¥ =1X2
1960 IF NH = 0 THRN I1 = 1 BLSE I1 = NW(L,J)

1970 IF NH = 0 OR J = 1 THEN 2000

1980 IF NHT(I1) = 0 THEN 2000

1990 YY = (((Y(K(LZ)) + Y(I(LZ))) / 2) /7 9) * (2 % PLP)
2000 R(I1,1) = R(I1,1) + YY # W(I,J) # X ¢ XY / 2

2010 R(I1,2) = R(I1,2) + YY # W([,J) # Y # XY / 2

2020 R(I1,3) = R(I1,3) + YO *# W(I,J) ¢ Y # XY "2/ 12

2030 R(I1,4) = R(I1,1) : R(I1,5) = R(I1,2)

2040 R(I1,6) = -R(I1,3) : NEXT J

2050 IF P(L,2) = 0 THEN 2150

2060 FOR J = 1 T0 P(I,2) : J1 = VA(J,I) : J2 = XY - VA(J,I)
2070 IF NH = 0

T
THEN I1 = 1 BLSB I1 = NV(J,I)
R
R



2100 R(I1,3) = R(I1,3) + VI(J,I) ¢ Y2 #JL #J2 "2 /XY " 2

2110 R(I1,4) = R(I1,4) + VI(J,I) # Y1 #J1 / XY

2120 R(I1,5) = R(IL,5) + VI(J,I) 72 #J1 "2 % (3 #J2 +J1) / XY * 3
2130 R(I1,6) = R(I1,6) - VI(J,I) ¥ T2 #J2%J1 "2 /X1 "2

2140 NBXT J

2150 IF P(I,1) = 0 THEN 2250

2160 FOR J = 1 70 P(I,1) : J1 = HA(J,I) : J2 = XY - HA(J,I)

2170 IP NH = 0 THEN I1 = 1 ELSB Il = NH(J,I)

2180 R(I1,1) = R(I1,1) + HI(J,I) *# 71 #J2 / XY

2190 R(I1,2) = R(I1,2) + HI(J,I) # Y2 #J2 "2 % (3 #J1 +7J2) /XY "3
2200 R(I1,3) = R(I1,3) + HI(J,I) *# Y2 #J1 %#J2 "2 /X1 "2

2210 R(I1,4) = R(I1,4) + H1(J,I) *# Y1 #J1 / XY

2220 R(I1,5) = R(I1,5) + HI(J,I) ¢ T2 #J1 "2 % (3 #J2+¢1J1) /XY "3
2230 R(I1,6) = R(I1,6) - HI(J,I) # T2 %#J2%J1 "2 /X1 "2

2240 NBXT J

2250 NBXT I

2260 '

2270 ' CALCULATE LOCAL STIFFNESS & HASS

2280 '

2290 BI = B(LZ) * AINBR(LZ) / XY " 3

2300 IP NH > 0 THEN AA = XY % AN(LZ) / 420

2310 §(1,1) = AR(LZ) * B(LZ) / XV : S(1,4) = = §(1,1) : §(4,4) = 8(1,1)
2320 TP NH = 0 THEN 2340

2330 SM(1,1) = 140 * AA : SM(1,4) = SM(1,1) / 2 : SM(4,4) = SM(1,1)
2340 §(2,2) = 12 # BI : §(2,3) = 6 % XY * BL : §(2,5) = - §(2,2)

2350 §(2,6) = §(2,3) : §(3,3) = 4 # XV # XY % EL : 8(3,5) = - §(2,3)

2 % XV # XY & BL : §(5,5) = 8(2,2) : 8(5,6) = - §(2,3)

§

2360 §(3,6)

2370 8(6,6) = §(3,3) : IF NH = 0 THEN 2420

2380 SH(2,2) = 156 * AA : SM(2,3) = 22 # XY % AK : SH(2,5) = 54 *# AA

2390 SM(2,6) = - 13 % XY # AA & SM(3,3) = 4 % XY # XY ¢ AA

2400 SM(3,5) = - SK(2,6) : SM(3,6) = -3 & XY # XV # AA : SH(5,5) = SK(2,2)
) = :

2410 SM(5,6) = - 22 % XY * AA : SN(6,6) = SM(3,3)

2420 FORI =1706 : FORJ =11706 : 8(J,I) = §(I,J)

2430 IF NE > 0 THEN SH(J,I) = SM(I,J)

2440 NEXT J,I

2450 '

2460 ' SAVE LOCAL STIPFNESS & MASS INTO DATA FILE ' LOSTIFF '
2470 ' AND SAVE LOCAL LOAD VECTOR INTO DATA FILE ' LOFOREC '
2480

90 IL =0 : FORI=1T706:PFORJ=IT06:II=1II¢1
2500 LSBT S$(IL) = MKD$(S(L,J)) : NEXT J,I : PUT #1,LZ

2510 LSBT D1§ = MED$(Y1) : LSBT D2§ = WED$(V2)

2520 LSBT DJ$ = MRI$(J(LZ)) : LSBT DK§ = MKI$(K(LZ))

2530 I1 =0 : FORI =1 TONHI : FORJ =170 §

2540 I1 = I1 + 1 : LSBT PF§(I1) = MED$(R(L,J))

2550 NEXT J,I : PUT #2,LL

2560 IF NH = 0 THEN 2620

2590 IL=0:FORI=1T06:FRJ=I1T06:II=1II¢1
2580 LSBT S$(IL) = MRD$(SM(I,J)) & NBXT J,I : PUT #1,NH + LZ
2590 '

2600 ' MODIFILED LOAD VECTOR

2610 '

2620 POR I = 1 70 NHL : RI = R(L,1) : R2 = R(I,2)

2630 R4 = R(L,4) : RS = R(I,5)

2640 R(I,1) = R1 # XI + R2 % X2 : R(I,2) = R1 # Y1 + R2 * 12



2650 R(I,4) = R4 * X1 + RS *# X2 : R(L,5) = R4 *# Y1 + R # 12
2660 NEXT I

2670 IF JL = 0 THEN 2780

2680 FOR I = 170 JL : IF K2(I) < > K(LZ) THEN 2720
2690 FOR J = 170 3 : IP NH = 0 THEN Il = 1 BLSE I1 = NP(L,J)
2700 II =7 + 3 @ R(I1,II) = R(I1,II) + PI(I,V)

2710 K2(I) = -K2(I) : NBXT J

2720 IF K2(I) ¢ > J(LZ) THEN 2760

2730 FOR J = 170 3 : IP NH = 0 THEN Il = 1 BLSE I1 = NP(I,J)
2740 R(I1,J) = R(I1,J) + PI(I,J)

2750 K2(I) = -K2(I) : NEXT J

2760 NEXT I

2170 '

2780 ' CALCULATE GLOBAL STIFFNESS & MASS

2790 '

2800 FOR IT =170 6 STBP 3 : PORI = II T0 6

2810 61 = S(I,II) : 62 = S(I,IT + 1) : 63 = §(I,II + 2)
2820 S(I,IT) =61 *# X1 + G2 * X2 +G3 ¢ X3

2830 S(I,II +1) =Gl # Y1 + G2 % Y2 +G3 ¢T3

2840 S(I,II +2) = G1 # 71 + G2 % 72 + G3 % 13

2850 NEXT I : NEXT II : IF NH = 0 THEN 2920

2860 FOR II =170 6 STBP 3 : FORI = II 70 6

2870 G1 = SM(I,IL) : G2 = SM(I,IL + 1) : G3 = SM(L,II + 2}
2880 SH(I,II) = G1 *# X1 + G2 % X2 + G3 * X3

2890 SM(I,IT +1) =Gl # Y1 + G2 ¥ Y2 +G3 #1713

2900 SH(I,II +2) = Gl # 21 + G2 % 22 + G3 *# Z3

2910 NBXT I : NEXT II

2920 FOR II = 3 T0 6 STBP 3 : FOR I =1 T0 II

2930 61 = S(II -2,I) : G2 = S(II - 1,I) : @3 = S(IL,I)
2940 S(II - 2,I) =Gl *# X1 + G2 % X2 + G3 # X3

2950 S(II - 1,I) =Gl *¥ Y1 + G2 % V2 +G3 #+ 13

2960 S(II,I) = GI * 21 + G2 % 72 + 63 % 23

2970 NEXT I : NEXT IL : IF NH = 0 THEN 3040

2980 FOR IT =3 70 6 STEP 3 : FORI =1 T0 II

2990 G1 = SM(II - 2,I) : G2 = SM(IL - 1,I) : G3 = SN(IL,I)
3000 SM(IT - 2,I) =61 # X1 + G2 # X2 + 63 # X3

3010 SM(IT - 1,I) =Gl # Y1 + G2 # Y2 + G3 # 13

3020 SH(II,I) = Gl # 21 + G2 # Z2-+ G3 # Z3

3030 NBXT I : NEXT II _

3040 FORJ = 1T06 : FORI =7 70 6 : §{J,I) = S(I,J)
3050 IF NH > 0 THEN SK(J,I) = SK(I,J)

3060 NEXT I,J

3070 IF JBC = 0 GOTO 3270

3080 ' :

3090 ' HODIFIED BOUNARY CONDITIONS

3100 ' :

3110 FOR I = 1 T0 JBC

3120 IF JB(I) ¢ > J(LZ) GOTO 3140

3130 J1 = 0 : GOSUB 3200

3140 IF JB(I) ¢ > K(LZ) GOTO 3160

3150 J1 = 3 : GOSUB 3200

3160 NBXT I

JITOFORI =1T06 :FORJ=17T06: 8(J,I)=8(L,J)
3180 IF NH > 0 THEN SK(J,I) = SM(I,J)

3190 NEXT J,I : GOTO 3310
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J200 FORJ =1T03 : 7
3210 FOR K = 1 TO J2
3220 S(K,J2) = 0 : IF N
3230 IF K ¢ J2 GOTO 325
3240 S(K,J2) = 1:

3250 NEXT K : IFJ2 = 6
3260 FORK = J2 + 1 TO
3270 S(J2,K) = 0 : IR N
3280 NBXT K

3290 NBXT J : RETURN
3300 °
3310

3330

3340’
33O II=0:FRI=1
3360 LSBT GS$(II) = NED

390 IT =0 : FORI = 1

2=1J1+1

H > 0 THEN S(E,J2) = 0
0

IF-NH > 0 THEN SM(K,J2) = 1

GOTO 3290
6
H > 0 THEN SK(J2,K) = 0

T06:FRJ=1IT06:

' SAVE GLOBAL STIFFNESS INTO DATA FILE ' GLOSTIFR '
3320 ' SAVE GLOBAL NASS INTO DATA FILE ' GLOMASS '
' AND SAVE GLOBAL LOAD INTO DATA FILE ' GLOMASS '

iVy I v 1

$(S(I,J)) : IF NH = 0 THEN 3380
3370 LSBT GM$(II) = MED$(SH(L,J))
3380 NEXT J,I : PUT #3,LZ : IF NH > O THEN PUT #4,LZ

T0O NHI : FORJ =1 10 6

3400 IT = IT + 1 : LSBT F$(II) = KED$(R(L,J))

3410 NEXT J,I : PUT §5
3420 NBXT LZ : CLOSE
330!

y L2

340 '-em- END OF CALCULATION

3450 '

3460 OPEN "0",#1,"DUNY"
3470 PRINT }1,NM;NJ;JBC;
3480 FORI = 1 70 NN :
3490 FOR I = 1 T0 JBC :
3500 CHAIN "STRUCT.BAS"
3510 END

¢ PRINT $1,Q%
NH;NH1;NNC

PRINT #1,J(I);K(L) : NBXT I

PRINT #1,JB(L): NBXT I :

: CLOSE
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1120

1000 ! 3333323232323 2222232 32333
1010 ' 3313 STRUCT ki
1020 ' 3312222232323 22223322333
1030 '
] R T T T R AR A R R R R AR R L
1050 ' & = SUBPROGRAM STRUCT = i
1060 ' :: THIS SUBPROGRAM ASSEMBLES GLOBAL STIFFNESS AND
1070 ' :: KASS MATRIX OF EACH MEMBERS IN COMPACTED FORM
1080 ' :: AND ASSEMBLES LOAD VECTOR. HODIFIED STIFFNESS
1090 * :: AND MASS MATRIX & SAVE STIFFNBSS MATRIX IN FILE
1100 ' :: 'STIFFMAT',MASS MATRIX IN FILE "MASSHAT'. SAVE ::
11’ LOAD VECTOR IN FILE 'STFORCE'. SET INITIAL 9.
L]
H

MATRIX [X1] OF SUBSPACE ITERATION FOR DYNAKIC  ::

1130 ' :: ANALYSIS AND SAVB IN FILE 'BIGVEC'. H
L0 P soprpnannssanssnannnsinunssaanaaaiaaaaaniiiiainnis
1150 '

1160 CLEAR : PRINT CHR$(12) : LOCATE 12,20
1170 PRINT * RUNNING STRUCTURB *
1180 DEFDBL A-P,R-Z : DBFINT I-N : DEFSTR Q
1190 DIN NDOR(250,3),7(500),K(500),JB(20)
1200 '
1210 ' RBAD DATA
1220 '
1230 OPBN "I",#1,"DUHY" : INPUT #1,Q%
1240 INPUT #1,N,NJ,JBC,NH,NH1,NNC
1250 FOR I = 1 70 NN : INPUT #1,J(I),K(I) : NEXT I
1260 FOR I = 1 T0 JBC : INPUT §1,JB(I): NEXT I : CLOSE
1210 '
1280 ' FIND MAXINUM LERT & RIGHT WEMBER IN THE JOINT AND
1290 ' MAXINUM DIFFERRENCE NODB NUMBER IN BACH MEMBER.
1300 ' SET NUMBER DEGREE-OF-FREBDON.
1310 '
1320 MAXL = 0 : MAXR = 0 : NAXD = 0 : NN =0
1330 FOR I = 1 T0 NJ : MAXI = 0 : MAX2 = 0
- 1340 POR J = 1 TO NM
1350 IF J(J) = I THEN MAXI = HAXI + 1
1360 IF K(J) = I THEN MAX2 = HAXZ + 1
1370 NEXT J

1380 IF MAX1 > MAXL THEN MAXL = WALl

1390 IF MAX2 > MAXR THEN MAXR = MAX2

1400 FOR J = 1 T0 JBC

1410 IF I = JB(J) THRN 1430

1420 NBXT J : GOTO 1450

1430 POR K = 1 70 3 : NDOF(I,K) = 0

1440 NBXT K : GOTO 1470

1450 FOR R = 1 70 3 : NN = NN + 1

1460 NDOR(L,K) = NN : NEXT K

1470 NEXT I

1480 FOR I = 1 TO NM

490 FOR J = 1703 : PORE=1T03 : NAK =0
1500 MAX = ABS(NDOR(J(I),J) - NDOR(K(I),K})
1510 IF MAX > MAXD THEN MAXD = MAX

1520 NBXT K : NEXT J : NBXT I

1530 IF NH = 0 THEN 1650

1
1



1540 ' '
1550 ' SET NUMBER OF MODE TO BE FOUND IN THIS EXCUTR
1560 '

1570 IF NNC % 2 < NNC + 8 THEN NC = NNC # 2 ELSE NC = NNC + 8
1580 IF NN < NC THEN NC = NN

1590 '

1600 ' SET BUFFER OF FILE 'BIGVEC'

1610 '

1620 AA = NN / 31

1630 IF AA > 1 THEN NN1 = 31 : NN2 = INT(AA + 1) BLSE NNI = NN
1640 '

1650 DIN MEML(5),MBMR(5),SK(21),COL(31,3),65¢(21)

1660 DIM F$(30),PF(750,3),SF(4,6) MAXA(750)

1670 IF NH = 0 THEN 1690

1680 DIN SM(21),COLM(31,3),W(750),6H$(21),6G$(31),WW(750)
1690 OPEN "R",}1,"GLOSTIFF",168 : IF NH = 0 THEN 1710
1700 OPEN "R",#2,"GLOMASS",168

1710 FOR I = 1 70 21

1720 PIRLD #1,(I - 1) * 8 AS 6$,8 AS GS$(I) : NBXT I
1730 IF NH = 0 THEN 1760

1740 POR I = 1 T0 21

1750 PIBLD #2,(L - 1) * 8 AS 6$,8 AS GH$(I) : NEXT I
1760 OPEN "0",#3,"STIFFMAT"

1770 IF NE > 0 THEN OPEN "0",#4,"MASSHAT"

1780 MAXC = 0 : NAXA(1) = 1

1790 OPEN "R",#5,"GLOFORCE",NH1 # 48

1800 FOR I = 1 T0 NH1 * 6

1810 PIBLD #5,(L - 1) * 8 AS G$,8 AS F$(I) : NBAT I
1820 FOR I = 1 TO NN : POR J = 1 TO NHI

1830 FF(I,J) = 0 : NBXT J,I

1840 '

1850 ' -e~--- START TO ASSEMBLES

1860 '

1870 IN= 0 : INI =0 : PORIJ =1 T0 NJ

N2 = 1

1880 IP NDOF(IJ,1) = 0 AND NDOF(IJ,2) = 0 AND NDOF(IJ,3) = 0 THBN 2820

1890 IL = 0 : IR = 0 : INDEX = 0

1900 '

1910 ' FIND MEHBERS AT ENCH JOINT

1920 '

1930 FOR J = 1 TO NM

1940 IF J(J) = LJ THEN IL = IL + 1 BLSE 1960
1950 MEML(IL) = J : INDBX = INDEX + 1

1960 IF K(J) = IJ THEN IR = IR + 1 BLSE 1980
1970 MBMR(IR) = J : INDEX = INDEX + 1

1980 NEXT J

1990 FORJ =170 21 : FORJJ =110 3

2000 COL(J,JJ) = 0 : IF NH > 0 THEN COLN(J,JJ) = 0
2010 NBXT JJ,J

2020 '

2030 ' RBAD AND ASSEMBLE GLOBAL STIFFNESS AND MASS MATRIX OF EACH MEMBER
2040 '

2050 FOR II = 1 TO INDEX : f

2060 IF IT ¢ = IL THEN MBH = MEML(II) BLSE MEK = MBMR(II - IL)
2070 GBT #1,MBM : GBT #5,MBN : IF NH > 0 THEN GET $2,MEM
2080 FOR I =170 21 : SK(L) = CVD(GS$(I)) : NBXT I
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2090 IN =0 : FORI =1 TONHl : FORJ =170 6
2100 IN = IN + 1 : SF(I,J) = CVD(F$(IN)) : NEXT J,I
2110 IF NH = 0 THEN 2130

9120 FOR I = 1 70 21 : SH(L) = CVD(GH$(L)) : NEXT I
2130 ORI =1T70 3 .

2140 IF NDOR(IJ,I) = 0 THEN 2520

2150 ND = NDOR(LJ,I)

2160 IR II ¢ = IL THEN IN = 0 BLSE IN = 3

2170 FOR KK = 1 70 NH1 : K1 = I + IN

2180 PR(ND,KK) = FF(ND,KK) + SR(KK,Kl) : NEXT KK

290 11 = (4 -1)#(1-1)/2¢1:12=(11-T)%(1+2)/2¢1
2200 IF II < = IL THEN COL(1,I) = COL(1,I) + SK(I1) : GOTO 2220
2210 COL(1,I) = COL(1,I) + SK(IZ)

2220 IF NH = 0 THEN 2250

2230 IF II < = I THBN COLH(1,I) = COLK(1,I) + SH(I1} : GOTO 2250
2240 COLK(1,I) = COL(1,I) + SK(I2)

2250 POR KK = 170 3 : IP KK = I THEN 2360

2260 TF NDOF(LJ,RK) = 0 THEN 2360

2210 TR NDOF(IJ,KR) > NDOR(LJ,I) THEN 2360

2280 ND = NDOR(IJ,I) - NDOR(IJ,RK) + 1

2290 13 = (13 - KR) # KK / 2 - (6 - I)

2300 T4 = (10 - KK) # (KK +3) /2 - (3 - 1)

2310 IF II < = IL THEN COL(ND,I) = COL(ND,I) + SK(I3) : GOTO 2330
2320 COL(ND,I) = COL(ND,I) + SK(I4)

2330 IF NH = 0 THEN 2360

2340 IF II ¢ = IL THBN COLH(ND,I) = COLK(ND,I} + SK(I3) : GOTO 2360
2350 COLH(ND,I) = COLM(ND,I) + SH(I4)

2360 NBXT KK ,

2370 TP 11 ¢ = IL THBN 2380 ELSE 2450

2380 FOR JJ = 1 10 3

2390 TR NDOF(K(NEML(IT)),37) = O THEN 2440

2400 TR NDOR(K(NENL(IT)),J7) > NDOR(LJ,I) THEN 2440

2410 ND = NDOR(LJ,I) - NDOR(K(KENL(IT)),J) + 1 : J1 =11+ (3 - I} + I
2420 COL(ND,I) = COL(ND,I) + SK(J1)

2430 TP NH > 0 THEN COLK(ND,I) = COLN(ND,I) + SK(J1)

2440 NEXT JJ ¢ GOTO 2520

2450 FOR JJ = 170 3

2460 TP NDOR(J(HBHR(II-IL)),33) = 0 THEN 2510

2470 IF NDOP(J(NRMR(LI-IL}},JJ) > NDOR(LJ,I) THEN 2510

2480 ND = NDOR(LJ,I) - NDOR(J(HRMR(II-IL)),JJ) + 1

2490 31 = (13 - 3J) # 33 / 2 - (3 - 1) & COL(ND,I) = COL(ND,I) + SK(J1]
2500 TR NH > 0 THEN COLN(ND,I) = COLM(ND,I) + SK(J1)

2510 NRXT JJ

2520 NRET I : NEXT II

2530 '

2540 ' FIND AND CHECK MAXIHUM COLUMN HIGHT

2550 '

9560 FOR I = 170 3 : IF NDOR(LJ,I) = 0 THEN 2810
2570 FOR J = 1 TO MAXD + 1 : JS = MAXD + 2 -
2580 IF COL(JS,I) < > 0 THEN 2600

2590 NBXT J

2600 IF NH = 0 THBN 2650

2610 FOR J = 1 TO MAXD + 1 : JN = MAXD + 2 - J
2620 IF COLM(JK,I) < > 0 THEN 2640

2630 NEXT J
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2640 TF JS = JH THEN 2650 ELSE PRINT * COLUKN HIGHT IS NOT EQUAL® : STOP
2650 IF JS > MAXC THEN MAXC = J§

2660 '

9670 ' SBT POSITION OF DIAGONAL OF STIFFNESS AND MASS MATRIX
2680 '

2690 IN1 = INI + 1 : MAXA(IN1 + 1) = MAXA(INI) + J8
2100 '

2910 ' SAVE STIFFNESS INTO DATA FILE 'STIFFHAT'
2120 '

2730 FOR J = 1 70 JS : PRINT #3,C0L(J,I) : NEXT J
2740 IF NH = 0 THEN 2810

2150 '

2760 ' SAVE MASS INTO DATA FILE 'MASSHAT'

2110 !

9780 FOR J = 1 70 JS : PRINT #4,COLK(J,I) : NEXT J
2190 '

2800 W(IN1) = COLK(1,I) / COL(1,I) : WW(IN1) = COLK(1,I)

2810 NBXT I

2820 NBXT IJ : CLOSE : IP NH = 0 THEN 3200

2830 '

8B40 ' eeeeee END TO ASSEMBLES

2850 '

2860 ' SBT INITIAL MATRIX [X1] OF SUBSPACB ITERATION AND SAVE IN DISK
2870 '

2880 OPEN "R",#1,"BIGVEC",NNI # 8

2890 FOR T = 1 70 NNI : PIBLD #1,(I - 1) ¥ 8 AS G§,8 AS GG4(I) : NEXT I
2900 INI = 0 : FOR I = 1 TO NN2 : FOR J = 1 10 NNI

2910 INI = IN1 + 1 : IP IN1 > NN THEN 2930

2920 LSBT 6G$(J) = MED§(WW(IN1)) : NEXT J

2930 PUT #1,I : NBXT I

200 FORJ = 1TONC -1 :WH=0:1IN=0

2950 FOR I = 1 T0 NN : IF W(I) > = WW THEN W¥ = W(I) : ¥ = I
2960 NEXT I : W(IJ) = 0 : FOR KK = 1 TO NN2

2970 FOR K = 1 T0 NNI : LSBT GG$(K) = KD§(0) : NBXT K

2980 IF IN = 1 THRN 3010

2990 K1 = KK & NNI : IF K1 > = IJ THEN 3000 BLSE 3010

3000 K2 = IJ - (KK - 1) ® NN1 : LSET GG$(K2) = MED$(1) : IN =1
3010 PUT #1,J * NN2 + KK : NEXT EK,J

3020 '

3030 ' SAVE LOAD VECTOR INTO DATA FILE 'STFORCE'

3040 '

3050 OPEN "0",#2,"STRORCE" : FOR I = 1 T0 NAl

3060 FOR J = 1 T0 NN : PRINT #2,FF(J,I) : NEXT J,I

3070 '

3080 ' SAVE NUKBER DRGREE-OF-FREEDON INTO DATA 'NDOF'

3090 '

3100 OPEN "0",#3,"NDOF" : PRINT #3,NH;NJ

SI0FORI =1T0N : FORJ =1T03

3120 PRINT #3,NDOR(I,J) : NEXT J,I : CLOSE

33’

3140 OPEN "0",#1,"DUKY1" : PRINT }1,NH

3150 OPEN "0",#2,"DUNY" : PRINT #2,Q$

3160 PRINT #2,NN;MAXC;NNC;NC;NNI;NN2;NH;Ni1

3170 FOR [ = 1 70 NN + 1 : PRINT #2,MAXA(L) : NEXT I

3180 CLOSE : GOTO 3270
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3190 !

3200 OPEN "0",#1,"DUMY1" : PRINT #1,NH

3210 OPEN "0",#2,"DUNY"

3220 PRINT #2,NN;HAXC;NJ ;N ;NH1

3230 FORI = 1 TONJ : FORJ = 117013

3240 PRINT #2,NDOF(I,J) : NBXT J,I

3250 FOR I = 1 T0 NN : PRINT #2,FF(IL,1);NAKA(I)
3260 PRINT #2,MAXA(NN + 1) : CLOSE

3270 CHAIN "DECOM.BAS"

3280 END

: NBXT I
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1000 ' 1323333832223 22 3322828281

1010 ' L322 DECOMPOSE ~ #¥#x

1020 ! 13232333323 3323 33338832241

1030 ' ;

1040 ¥ dosersnisrssriaitatangd bl o et amed v inanead o fnan s e
1050 * & = SUBPROGRAK DBCON = 3
1060 ' THIS SUBPROGRAM CALCULATES (L)*(D)*(L)(T)

1070 * FACTORIZATION OF STIFFNESS MATRIX. REDUCE AND

1080 ' BACK-SUBSTITUTE DISPLACEMENT VECTOR FOR STATIC

1090 ' :: ANALYSIS. i
BIOO Y pospettoret st na e obes ab g e s s e e
110!

1120 CLEAR : PRINT CHR$(12) : LOCATE 12,20

1130 PRINT " RUNING DECOMPOSE "

1140 DEFDBL A-P,R-Z : DEFINT I-N : DEFSTR Q

1150 OPEN "I",#1,"DUNYL" : INPUT §1,NH

1160 DIN MAXA(750) : IF NH = 0 THEN 1250

11170’

1180 ' READ DATA

1190 °

1200 OPEN “I",$2,"DUMY" : INPUT #2,Q%

1210 INPUT $2,NN,HAXC,NNC,NC,NN1,NN2,NH,NH1

1220 FOR I = 1 TO NN + 1 : INPUT #2,MAXA(L) ¢« NEXT I
1230 CLOSE : GOTO 1320

1240 '

1250 DIK NDOF(250,3),FF(750,1) : OPEN “I",$2,"DUNY"
1260 INPUT $2,NN,HAXC,NJ,NK,NH1

1270 FOR T = 1 TO NJ : FORJ =1 T0 3

1280 INPUT $2,NDOP(I,J) : NEXT J,I

1290 FOR I = 1 TO NN : INPUT #2,FF(I,1) MAXA(I) : NEXT I
1300 INPUT §2,MAXA(NN + 1) : CLOSE

1310 '

1320 ' e-eee- STRAT T0 DECOMPOSE OF STIFFNESS MATRIX
1330 '

1340 ' T0 CALCULATE (L)*(D)¥(L(T)) FACTORZATION OF STIFFNESS MATRIX
1350 '

1360 IF NN < 2 # MAXC THEN KM = NN ELSE MM = 2 ¥ MAXC
1370 DIN A(2000),DE$(31)

1380 OPEN "I",#1,"STIFFMAT" : J1 =0 :J2=0:J3 = i
1390 M1 = MM : JJ = MAXA(M1 + 1) - MAXA(1)

1400 FOR J = 1 70 JJ : J1 = J1 + 1 : INPUT #1,A(J1) : NEXT J
1410 OPEN "R",#2,"DESTIFF" ,MAXC * 8 : FOR I = 1 TO MAXC
1420 PIELD #2,(I - 1) * 8 AS G$,8 AS DB$(L) : NEXT I
1430 IN2 = 0 : FOR N = 1 TO NN : KN = MAXA(N) - J2

1440 KL = KN + 1 : KU = WAXA(N + 1) - J2 - 1

1450 KH = KU - KL

1460 IF KH < 0 THEN 1630 BLSE IF KH = 0 THEN 1570

1470 K = N - K : IC =0 : KT = KU

1480 PORJ = 1 TO KH : IC = IC + 1 : KT = KT - 1

1490 KI = MAXA(K) - J2 : ND = MAXA(K + 1) - KI - J2 - 1
1500 IF ND ¢ = 0 THEN 1560

1510 IF ND > = IC THEN KK = IC BLSE KK = ND

1520 € = 0
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93

1530 FOR L = 1 T0 KK

1540 C = C + A(KI # L) % A(KT + L) : NEXT L

1550 A(KT) = A(KT) - C

1560 K = K + 1 ¢ NBXT J

1570 E=N:B=0

1580 FOR KK = KL TO KU

1590 K = K - 1 : KI = MAXA(K) - J2 : C = A(KK) / A(KI)

1600 ' IF ABS (C) < 100000004 THEN 1310 BLSE STOP

1610 B = B + C # A(KK) : A(KK) = C : NEXT KK

1620 A(EN) = A(EN) - B

1630 IF A(EN) > 0 THEN 1650

1640 ' IP ISH = 0 THEN STOP ELSE 1270

1650 TP N ¢ J3 THEN 1750 BLSE IP N = NN THEN J1 = 0 : GOTO 1760
1660 IF J3 + MAXC +# 1 > NN THEN J3 = NN BLSE J3 = J3 + NAXC + 1
1670 J4 = 0 : FOR M = 1 T0 MAXC + 1 : IN2 = IN2 + 1

1680 JJ = MAXA(IN2 + 1) - MAXA(INZ) : J1 =J1 - 0)

1690 FOR I = 1 70 MAXC : LSBT DBS(I) = MKD$(0) + NEXT I

1700 FOR J = 1 70 JJ : LSET DB$(J) = MED$(A(J4 ¢ 7)) : NRXT J
1710 J2 = J2 + JJ & J4 = J4 + JJ : PUT §2,IN2 : NEKT M

1720 ROR I = 1 70 J1 ¢ A(I) = A(L + J4) + NEXT I

1730 JJ = HAXA(J3 + 1) - MAXA(MI + 1) : Kl =03

1740 POR I = 170 JJ : J1 = J1 + 1+ INPUT #1,A(J1) ¢ NEXT I
1750 NEXT N

1760 POR I = 1 70 NN - IN2 : IN2 = N2 + 1

1770 JJ = MAXA(IN2 + 1) - MAXA(IN2)

1780 FOR II = 1 TO MAXC : LSBT DB$(IL) = HED$(0) : NEXT II
1790 FOR J = 1 70 JJ ¢ J1 = J1 + 1 ¢ LSET DB$(J) = MED§(A(J1)) : NEXT J
1800 PUT # 2,IN2 : NEBXT I

1810 IF NH = 0 THEN 1860 ELSB CLOSE

1820 OPEN "0",#1,"DUKY" : PRINT $1,Q%

1830 PRINT #1,NN;MAXC;NNC;NC;NN1;KNZ;NK1

1840 POR I = 1 70 NN + 1 : PRINT §1,MAXA(L) : NEXT I

1850 CLOSE : CHAIN"SSPACE.BAS"

1860 '

1870 ' T0 RBDUCE AND BACK-SUBSITITUTE DISPLACEHENT VECTORS
1880

1890 PRINT " REDUCE AND BACK-SUBSITITUTE " : PRINT

1900 J1 =0 :J2=0:J3=0:J4=HK: ¥l =MHN

1910 11 =1 : I2 = KAXC + 1 : FORII = 1 TO MK : J3 =J3 ¢ 1

1920 GBT $2,J3 : JJ = MAXA(IL + 1) - MAXA(II)

1930 FOR T =170 JJ : J1 = J1 + 1 : A(J1) = CVD(DR$(L)) & NEXT I,II
1940 FOR L = 1 70 NN : IF L < = N1 THEN 2020

1950 TP M1 + MAXC + 1 ¢ NN THEN J4 = M1 + MAXC ¢+ 1 BLSE J4 = NN

1960 JJ = MAXA(I2 + 1) - MAXA(I1) : 31 =J1-J0 :J2 =02 ¢+ 0]

1970 FOR II = 1 70 J1 : A(LL) = A(IL + JJ) ¢+ NEXT II

1980 POR I = M1 + 170 J4 : J3 = J3 + 1 : GET §2,33

1990 JJ = HAXA(L + 1) - MAXA(I)

9000 FOR II = 170 JJ : J1 = J1 ¢ 1 : A(J1) = CVD(DB$(LL)) : NBXT II,I
2010 M1 = J4 : I1 =12+ 1 :12=1I1+HAXC

2020 KL = MAXA(L) - J2 + 1 : KU = MAXA(L ¢ 1) - J2 - 1

2030 IF KU - KL < O THEN 2030

2000K=L:C=0

3050 FOR KK = KL TO KU : K= K -1 : C=C + A(KK) # FR(K,1) : NEXT KK
2060 FR(L,1) = FR(L,1) - C : IF L < K1 THEN 2090



2070 FOR I = I1 70 I2 : IF I > NN THEN 2090

2080 FP(L,1) = FR(L,1) / A(MAXA(I) - J2) : NBXT I

2090 NEXT L

2100 FOR N = I2 ¢+ 1 TO NN

2110 RR(N,1) = FR(N,1) / A(MAXA(N) - J2) : NEXT N

2120 IF NN = 1 THEN 2270 ELSE N = NN

2130 POR L = 2 TO NN : IF N > = I1 THEN 2220

2140 12 = I1 - NAXC -1 : J3 = HAKC * MAXC * 2

2150 JJ = MAXA(I1) - MAXA(I2) :J2 =172 - 0]

2160 FOR I = 1 T0 2 * KAXC * MAXC - JJ

2170 A(J3) = A(J3 - JJ) : I3 =J3 -1 ¢ NERT I

2180 J1 = 0 : FOR I = I2 70 Il -1 : GET #2,I

2190 JJ = MAXA(L + 1) - MAXA(I)

2200 FOR IT = 170 JJ : J1 = J1 + 1 : A(J1) = CVD(DB$(II))
2210 NEXT II,I : Il =12

2220 KL = MAXA(N) - J2 4 1 : KU = MAXA(N + 1) - J2 - 1
2230 IF KU - KL < 0 THEN 2260 ELSE K = N

2240 FOR KK = KL TO KU

2250 K = K - 1 : PR(K,1) = FR(K,1) - A(KK) * FF(N,1} : NEXT KK
2260 N = N -1 : NEXT L

2270 CLOSE

2280 OPEN "0",#1,"DUNY"

2290 PRINT #1,NN;NJ;NH;NC;NH1

2300 ORI =1 TONJ : FORJ =1 T0 3

2310 PRINT #1,NDOF(I,J) : NEXT J,I

2320 FOR I = 1 T0 NN : PRINT $1,FF(I,1) : NBXT I : CLOSE
2330 CHAIN "S-0UT.BAS"

2340 END
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95

1000 ' 331233321222 222232333 333 3

1010 ! i233 SUBSPACE (333

1020 ! 332133221322 222323 82332223

1030 '

10401 sosnastsesrtsrrmantaI IR R s 6
1050 ' = SUBPROGRAN SSPACE = i
1060 ' :: THIS SUBPROGRAM TO SOLVE FOR THE SHALLEST

1070 * :: BIGENVALUBS AND CORRESPONDING EIGENVECTORS THE

1080 ' :: GENERALIZED EIGENPROBLEM USING THE SUBSPACE

1090 ' :: ITERATION METHOD. SAVE RIGENVECTORS IN FILE

1100 ' :: 'BIGVEC'. .
FIIO Y spaserpissmpentsnransgueinaadiitsad iR at0ataetiaas
120!

1130 CLEAR : PRINT CHR§(12) : LOCATE 12,20

1140 PRINT "SUBSPACE ITERRATION KETHOD"

1150 '

1160 DEPDBL A-P,R-Z : DEPINT I-N : DEFSTR Q

1170 °

1180 ' READ DATA

1190 *

1200 DIN MAXA(750) : OPEN "I",#1,"DUKY® : INPUT #1,Q%

1210 INPUT #1,NN,MAXC,NNC,NC,NNI,NN2,NH1

1220 POR I = 1 70 NN + 1 : INPUT #1,MARA(T) : NEXT I : CLOSB
1230 '

1240 ' INITIALIZATION

1250 '

1260 NCC = NC # (NC + 1) /2 ¢ LP =0 : NITEN = 16 : ISH = 0
1270 RT = .000001# : IV = 0 : NSHAX = 12 : N1 = NC + 1

1280 DIM AR(500),BR(500),EIGV(SI),VEC(31,3I).D(3I),TT(31)
1290 DI H(750),COL(31),DI(?50),GH$(31),A(1500),DE8(21)

1300 OPEN “R",$2,"DESTIFF",HAXC * §

1310 FOR I = 1 T0 HAXC

1320 FIELD #2,(I - 1) * 8 AS G$,8 AS DB$(I) & NEXT I

1330 OPEN “R",#4,"BIGVEC" ,NN1 * 8 : FOR I = 1 T0 NNI

1340 FIBLD $4,(I - 1) # 8 AS G§,8 AS CH$(L) : NEXT I

1350 '

I3 weenes START OF ITERATION LOOP

1370
1380 IT
1390 IT
1400
1410’
1420
1430 IV =

1440 IF NN ¢ 2 % MAXC THEN MM = NN BLSE MM = 2 % HAXC
1450 J = 1

1460 FOR J = 1 T0 NC : IN2 = 0 : FOR J2 = 1 TO NN2
1470 GET #4,(J - 1) ¥ NN2 + J2

1480 FOR J3 = 1 TO NNI : IN2 = IN2 + 1

1490 IF IN2 > NN THEN 1530

1500 W(IN2) = CVD(GH$(J3))

1510 NBXT J3,J2



1520 '

1530 ' REDUCE AND BACK-SUBSTITUTE ITRRATION VECTORS

1540 '

1550 1 =0 :J2=0:J3=0:J4=HH:Hl =M

1560 I1 =1 : I2 = MAXC + 1 : FOR II = 1 TO MK : J3 =J3 +1

1570 GBT #2,J3 : JJ = MAXA(IL + 1) - MAXA(II)

1580 FOR I = 170 JJ : J1 =J1 1 : A(J1) = CVD(DE$(L)) : NEBXT I,II
1590 FOR L = 1 T0 NN : IF L ¢ = K1 THEN 1670

1600 IF M1 + MAXC + 1 ¢ NN THEN J4 = M1 + MAXC + 1 ELSE J4 = NN

1610 JJ = MAXA(I2 + 1) - MAXA(I1) : J1 =J1 -J07 : J2 =102 + i

1620 FOR II = 1 T0 J1 : A(II) = A(II + JJ) : NBAT II

1630 FOR I = M1 + 170 J4 : J3 = J3 ¢+ 1 : GRT #2,J3

1640 JJ = MAXA(I + 1) - NAXA(I)

1650 FOR IT = 170 JJ : J1 = J1 # 1 : A(J1) = CVD(DB§(II)) : NEXT IL,I
1660 ¥1 = J4 : I1 =12 +#1 : I2 = I1 + HAKC

1670 KL = MAXA(L) - J2 + 1 : KU = MAXA(L + 1) - J2 - 1
1680 IF KU - KL ¢ 0 THEN 1740

1690 K=L:C=0

1700 POR KK = KL TO KU : K=K -1 : C=C+ A(KK) * W(K) : NBXT KK
1710 W(L) = W(L) - € : IF L ¢ 1 THEN 1740

1720 FOR I = I1 T0 I2 : IF I > NN THEN 1740

1730 W(I) = W(L) / A(MAXA(I) - J2) & NBAT I

1740 NBXT L

1750 FOR N = I2 + 1 TO NN

1760 W(N) = W(N) / A(MAXA(N) - J2) @ NEXT N

1770 IF NN = 1 THEN 1920 ELSE N = NN

1780 FOR L = 2 T0 NN : IF N > = I1 THEN 1870

1790 I2 = I1 - HAXC -1 : J3 = MAXC % MAXC # 2

1800 JJ = MAXA(I1) - MAXA(I2) : J2 =72 - 0J

1810 FOR I = 1 T0 2 * HAXC % HAXC - JJ

1820 A(J3) = A(J3 - JJ7) : J3 =3 - 1 ¢ NBXT I

1830 J1 = 0 : FOR I = I2 70 I1 - 1 ¢ GET #2,I

1840 JJ = MAXA(I + 1) - MAXA(I)

1850 FOR I = 1 70 JJ : J1 =J1 ¢+ 1 : A(J1) = CVD(DR$(II))
1860 NBXT II,I : I1 =12

1870 KL = MAXA(N) - J2 + 1 : KU = HAXA(N ¢ 1) - J2 - 1
1880 IF KU - KL < 0 THEN 1910 ELSE K = N

1890 FOR KK = KL TO KU

1900 K = K - 1 : W(K) = W(K) - A(KK) % W(N) : NEXT KK
1910 N= N -1 : NEXT L
1920 '

1930 POR I = J TO NC : IN2 =0 : TA =0 : FOR J2 = 1 TO NN2
1940 GBT #4,(L - 1) % NN2 + J2

1950 FOR J3 = 1 TO NNI : IN2 = IN2 + 1 : IF IN2 > NN THEN 1970
1960 TA = TA + CVD(GH$(J3)) * W(IN2) : NBXT J3

1970 NBXT J2 : T3 = IJ # 1 : AR(LJ) = TA : NBXT I

1980 IN2 = 0 : FOR J2 = 1 TO NN2 : FOR J3 = 1 TO NNI
1990 IN2 = IN2 + 1 : IF IN2 > NN THEN 2010

2000 LSET GH$(J3) = MED$(W(IN2)) : NEXT J3

2010 PUT #4,(J - 1) * NN2 + J2 : NBXT J2,]

2020 IJ = 0

2030 FOR J = 1 TO NC
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2040

2050 ' EVALUATE PRODUCT OF MASS MATRIX TIMES ITERATION VECTORS
2060 ' AND STORE RESULT IN VECTOR W

2070 '

2080 OPEN "I",#3,"MASSHAT"

2090 IF 2 % MAXC > NN THEN INI = NN BLSE IN1 = 2 % MAXC

0071 =0:J2=1:J3=1IN ¢+ 1

2110 JJ = MAXA(J3) - MAXA(J2)

2120 FOR I = 170 JJ : J1 = J1 + 1 : INPUT #3,A(J1) : NEXT I
2130 FOR I = 1 TO NN : W(I) = 0 : NEXT I : IN2 =0

2140 POR I = 1 T0 NN2 : GBT #4,(J - 1) # NN2 ¢ I

2150 FOR I1 =1 TO NNI : IN2 = IN2 + 1 : IF IN2 > NN THEN 2250
2160 TF IN2 ¢ J3 THEN 2210

2170 J2 = J3 : J4 = 2 % HAXC

2180 IF J3 + J4 ¢ = NN + 1 THEN J3
2190 JJ = MAXA(J3) - MAXA(J2) : V1
2200 POR I2 = 1 T0 JJ : J1 =J1 ¢+ 1 : INPUT 3 A(Jl) NEXT I2
2210 KL = MAXA(IN2) : KU = MAXA(IN2 + 1) = 1 : KH = HAXAQJ2) - 1
2220 II = IN2 + 1 : C = CVD(GH$(I1))

2230 FOR KK = KL TO KU : II = II -1

2240 W(II) = W(II) + A(KK - KH) * C : NBXT KK,II,I

2250 CLOSE #3 : IF NN = 1 THEN 2480

2260 OPEN "I",#3,"MASSHAT" : J1=0:J2=1:J3 = 1INl +1

2270 JJ = MAXA(J3) - MAXA(J2)

2280 FOR I =170 JJ : J1 =J1 ¢ 1 ¢ INPUT §3,A(J1) : NEXT I
2290 IN2 =0 : FORI = 1TO NN2 : GRT M,(J - 1) *+ NN2 + I

2300 FOR I1 =1 T0 NNI : IN2 = IN2 + 1 : IF IN2 > NN THEN 2460
2310 IF IN2 < J3 THEN 2360

2320 J2 = J3 ¢ J4 = 2 % HAXC

2330 IF J3 + J4 < = NN + 1 THEN J3
2340 JJ = MAXA(J3) - WAXA(J2) : VI
2350 FOR I2 =1 T0J7 : J1 =71 ¢ 1 INPUT $3,A(J1) : NBXT I2
2360 IF IN2 = 1 THEN 2430

J3 + J4 BLSE J3 = NN + 1
0

3 + J4 BLSE J3 = NN + 1

2370 KL = MAXA(IN2) + 1 : KU = KAXA(INZ $1) - 1 : KH = MAXA(J2) - 1

2380 IF KU - KL < 0 THEN 2430 BLSE IT = I1 : AA = 0

2390 POR KK = KL T0 KU : IT = II - 1 ¢ IF II < 1 THEN 2410
2400 AA = AA + A(KR - KH) * CVD(GH$(IL)) : GOTO 2420

2410 AA = AA + A(KK - KH) * COL(MAXC - II)

2420 NBXT KK : W(IN2) = W(IN2) + AA

2430 NBXT Il

2440 FOR KK = 1 T0 MAXC : COL(KK) = CVD(GH$(NN1 - MAXC + KK})
2450 NBXT KK,I

2460 CLOSE §3

24170

2480 FOR [ = J TO NC : IN2 =0 : TB =0 : FOR J2 = 1 TO NN2
2490 GBT §4,(I - 1) % NN2 + J2

2500 POR J3 = 1 TO NN1 : IN2 = IN2 ¢ 1 : IF IN2 > NN THEN 2520
2510 TB = TB + CVD(GM$(J3)) * W(IN2) : NEXT J3,J2

2520 IJ = IJ + 1 : BR(LJ) = TB : NEKT I

2530 IF IV > 0 THEN 2580

2540 IN2 = 0 : FOR J2 = 1 TO NN2 : FOR J3 = 1 TO NNI

2550 IN2 = IN2 ¢ 1 : IF IN2 > NN THEN 2570

2560 LSBT GH$(J3) = MED$(W(IN2)) : NBXT J3

2570 PUT #4,(J - 1) * NN2 + J2 : NEXT J2

2580 NEXT J
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2590 '

2600 ' SOLVE FOR BIGENSYSTEM OF SUBSPACE OPERATORS

2610 '

2620 IF LP = 0 THEN 2760

2630 IND = 1

2640 PRINT "PROJECTION OF A (MATRIX AR)"

2650 II =1

2660 FOR I = 1 TO NC : TEKP = IT + NC - I

2670 POR J = II T0 TEMP : PRINT "AR(";J;") = ";AR(J) : NEXT J
2680 IT = IT + NI - I : NEXT I

2690 PRINT "PROJECTION OF B (MATRIX BR)"

2700 IT = 1

2710 FOR I = 1 TO NC : TBKP = IT + NC - I

2720 FOR J = II T0 TEMP : PRINT "BR(";J;") = “;BR(J) : NBXT J
2730 II = IT + N1 - I & NEXT I

2740 IF IND = 2 THEN 4070

2750 '

2760 ' SOLVE TO GENERALIZED BIGENPROBLEM USING THE

2110 ! GENERALLZED JACOBI ITERATION

2780 '

2790 ' INITIALIZE EIGENVALUR AND BIGENVECTOR MATRICES

2800 '

2810 N1 = NC + 1 : I[ =1

2820 FORI =1 T0 NC

2830 IF AR(II) ¢ = 0 OR BR(II) ¢ = 0 THEN STOP

2840 TT(I) = AR(IL) / BR(LL) : BIGV(I) = TR(I) : IT = II + N1 - I : NBKT I

2850 FOR I = 190 NC : POR J = 1 10 KC

2860 VEC(I,J) = 0 : NEXT J : VBC(L,I) = 1 ¢ NBXT I

2870 TP NC = 1 THRN 4020

2880 * ,

2890 ' INITIALIZE SWERP COUNTRR AND BRGIN ITRRATION

2900 '

2910 NSWBBP = 0 ¢ NR = NC - 1

2920 NSWEBP = NSWRRP + 1

2930 '

2940 ' CHBCK IP PRESENT OFF - DIAGONAL ELEMENT IS LARGR ENOUGH
2950 ' 10 RBQUIRR ZEROING

2960 *

2970 BPS = (.01 * NSWBEP) *

2980 FOR J = 1 TO NR : JPI = J ¥ 1

2990 M1 = J - 1 ¢ LJK = JNL £ NC - JNL # 0 /2 : 00 = LIk +J
3000 FOR K = JP 10 NC : KPL = K + 1

3010 N1 = K- 1 ¢ JK = LJK + K : KK = KNI $ NC - KNL ¥ K/ 2+
3020 BA = (AR(JK) & AR(JK)) / (AR(JJ) * AR(KK))

3030 BB = (BR(JK) ¢ BR(JK)) / (BR(JJ) * BR(KK))

3040 TP BA ¢ BPS AND BB ¢ EPS THEN 3540

3050 '

3060 ' IP ZBROING IS REQUIRED CALCULATE THE ROTATION ATRIX
3070 ' RBLEMBNT CA AND CG

3080 *

3090 AK = AR(KE) * BR(JK) - BR(KK) % AR(JK)

3100 AJ = AR(JJ) * BR(JK) - BR(JJ) * AR(JE)

3110 AB = AR(JJ) #* BR(KK) - BR(JJ) * AR(KK)

3120 CHBCE = (AB * AB + 4 % AR * AJ) / 4

3130 TP CHECK ¢ 0 THEN STOP



3140 SQCH = SQR (CHECK) : D1 = AB / 2 + SQCH : D2 = AB / 2 - SqCH
3150 IF ABS (D2) > ABS (D1) THEN DEN = D2 BLSB DEN = DI

3160 TF DBN = 0 THEN CA = 0 : CG = - AR(JK) / AR(KK) : GOTO 3220
3170 CA = AR / DBN : CG = - AJ / DBN

3180 ! ,

3190 ' PREFORM THE GENERALLZED ROTATION TO ZERO THE PRESBNT OFF
3200 ' DIAGONAL BLEMENT

3210 !

3200 IF NC - 2 = 0 THEN 3430

3230 IF JN1 - 1 ¢ 0 THEN 3300

3240 FOR T = 1 70 JMI : TNl =1 -1

3250 10 = INI ¥ NC - INI # 1/ 2 +1

3260 IK = IN1 # NC - IN1 ¥ I / 2 + K

3210 AJ = AR(LJ) : BJ = BR(LJ) : AR = AR(IK) : BK = BR(IK)

3280 AR(LJ) = AJ + CG # AK : BR(IJ) = BJ + CG * BE

3290 AR(IK) = AK + CA # AJ : BR(IK) = BK + CA ¥ BJ & NRXT I
3300 IF KP1 - NC > 0 THEN 3360

3310 LJT = JN1 # NC - JNI1 % J / 2 : LRI = KNI * NC - RM1 £ K / 2
3320 POR I = KPL TO NC : JI = LJI + I ; KI = LKL + I

3330 AJ = AR(JI) : BJ = BR(JI) : AK = AR(KI) : BR = BR(KI)

3340 AR(JI) = AJ + CG # AK : BR(JI) = BJ + CG * BK

3350 AR(KL) = AK + CA ® AJ : BR(KL) = BE + CA # BJ : NEXT I
3360 IF JP1 - KNI > 0 THEN 3430

3370 LJL = JNI $ NC - JKI1 # 3 / 2

3380 POR I = JP1 TO KNl : JI = LI # I : TNl =1 -1

3390 IR = INI $ NC - IN1 $ 1/ 2 + K

3400 AJ = AR(JI) : BJ = BR(JI) : AR = AR(IK) & BK = BR(IK)

3410 AR(JI) = AJ + CG * AK : BR(JI) = BJ # CG * BK

3420 AR(IK) = AK + CA # AJ : BR(IK) = BK # CA # BJ : NBXT I
3430 AK = AR(RK) : BR = BR(ER)

3440 AR(KK) = AK + 2 # CA * AR(JK) + CA % CA ¥ AR{JJ)

3450 BR(KK) = BE + 2 * CA # BR(JK) # CA * CA * BR(JJ)

3460 AR(JT) = AR(JT) + 2 % CG * AR(JK) + CG # CC ¥ AK

3470 BR(JJ) = BR(JI) + 2 % CG * BR(JK) + CG * CG * BK

380 AR(JK) = 0 : BR(JE) = 0

3480 -

3500 ' UPDATE THE EIGENVECTOR NATRIX ARTER ROTATION

3510 !

3520 FOR I = 1 70 NC : XJ = VBC(I,J) : XK = VBC(I,K)

3530 VEC(I,J) = XJ + CG * XK ¢ VBC(I,K) = XK + CA & 1J : NEXT I
3540 NBXT K,J

3550 '

3560 ' UPDATB THE BIGENVALUES AFTER SWEEP
3570 '

3580 IT = 1

3590 FOR I = 1 T0 NC

3600 IP AR(II) ¢ = 0 OR BR(II) ¢ = 0 THEN STOP

3610 BIGV(L) = AR(IL) / BR(IL) : IT = IT # NI - I : NBXT I
3620 IF LP = 0 THEN 3680

3630 PRINT "CURRENT BIGENVALUBS IN JACOBI ARB "

3640 FOR I = 1 70 NC : PRINT "BIGV(";I;") = ";BIGV(L) : NRXT I
3650 '

3660 ' CHECK FOR CONVEBRGENCE

3670
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3680
3690
3700
3710
3120
3730
3140
3750
3760
370
3780
3790
3800
3810
3820
3830
3840
3850
3860
38170
3880
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
190
4200
1210
4220

POR I =110 KC

T = BT # T0(I) : DI = ABS (BIGV(I) - TT(I))

IR DI > TL THEN 3970

NEXT I

1

' CHECK ALL OFP-DIAGONAL ELENENTS 70 SBT IP ANOTHER
' SWEEP IS REQUIRED

!

BPS = RT " 2

FORJ = 1TONR : JHI = -1:dP1=]+l

LK = ML NC - JHI & /200 =LK+

FOR K = JP1 T NC : EM1 = K-1:Jk=LK+K

RK = KNL # NC - KN1 # K / 2 ¢+ K

BA = (AR(JK) * AR(JK)) / (AR(JJ) * AR(KE))

BB = (BR(JK) * BR(JK)} / (BR(JJ) * BR(RK))

IF BA ¢ BSP AND BB ¢ ESP THEN 3840 BLSE 3870

NBAT £,

1

' FILL OUT BOTTON TRIANGLE OF RESULTANT MATRICES AND
' SCALE BIGENVECTORS

)

If = | ;

FOR T = 170 NC : BB = SQR(BR(II))

POR K = 1 70 NC : VEC(R,I) = VBG(,I) / BB : NBAT
I0 =10+ Nl - :NBXTI

GoT0 4020

' UPDATE TT MATRIX AND START NEW SWEEP, [P ALLOWED
1

FOR I =1 70 NC ¢ TT(I) = BIGV(I) : NBXT I

IP NSWEEP ¢ NSMAX THEN 2920 BLSB 3830

' END OF JACOBI

1

IF LP = 0 THEN 4070 BLSE IND = 2

PRINT * AR AND BR AFTER JACOBL DIAGONALZATION " : GOTO 2640

' ARRANGE EIGENVALUES IN ASCENDING ORDER

!

[§=0:1I=1

FORI =170 NR : ITRMP = I + NI - I

IP BIGV(I + 1) > = BIGV(I) THEN 4120

IS = IS + 1 & SWAP BIGV(I),BIGV(L + 1) : SWAP BR(ITEMP),BR(II)
FOR K = 1 T0 NC : SWAP VEC(K,I),VEC(K,I + 1) : NBAT K

IT = ITEMP : NBXT I

IF IS > 0 THEN 4070

IF LP = 0 THEN 4210

PRINT " BIGENVALUES OF AR- LAMBDAXBR

ORI = 1 T0 NC : PRINT "BIGV(";[;") = ";BIGV(I) & NEXT I
'

' CALCULATE B TINES APPROXIMATE BIGENVECTORS (IV.EQ.0)

' QR PINAL BIGENVECTOR APPROXINATES (IV.GT.0)

!

POR I =1 T0 NN : FOR II = 1 TO NN2

IF I ¢ = NN # LI THEN IN2 = II : GOTO 4240
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101

4230 NBXT II

4240 I1 = T - NN1 # (IN2 -1 ) : FORJ =1 T0 NC

4250 GBT #4,(J - 1 ) % NN2 + IN2 : W(J) = CVD(GH$(I1}) : NRXT J

4260 POR K = 1 TONC : TR = 0 : GBT #4,(K - 1 ) * NN2 + IN2

4270 FOR L = 1 TO NC : TR = TR + W(L) * VEC(L,K) : NBXT L

4280 LSBT GM$(I1) = MED$(TR) : PUT #4,(K - 1) * NN2 + IN2 : NEXT K,I
4290 IF IV > 0 THEN 4480

4300 '

4310 ' CHECK FOR CONVERGENCE OF EIGENVALUES

4320 '

4330 FOR I = 1 T0 NC : DI = ABS(BIGV(I) - D(I))

4340 W(I) = DI / BIGV(I) : NBKT I

4350 IF LP = 0 THEN 4390

4360 PRINT "RELATIVE TOLERANCE REACHED ON BIGEBNVALUES"

4370 FOR I = 1 70 NC : PRINT "W(";I;") = “;W(I) : NEXT I

4380 '

4390 FOR I = 1 TO NC

4400 IF W(I) > RT THEN 4430

4410 NEXT I

4420 PRINT "CONVERGENCE REACHED POR RTOL = ";RT : IV = 1 : GOTO 1390
4430 IF IT > = NITEM THEN PRINT "NO CONVERGENCE" : IV = 2 : F§ = 0 : GOTO 1390
4440 FOR I = 1 70 NC : D(I) = BIGV(I) + NEXT I : GOTO 1390

4450 '

4460 ' ------ END OF ITERATION LOOP

470 °

4480 PRINT : PRINT " THE CALCULATED EIGENVALUES ARE "
4480 PRINT | zas2zsszoszzcsancopasedosglnes ¥

4500 FOR I = 1 TO NNC : PRINT "BIGV(";I;") = ";RIGV(L) : NEXT I
4510 PRINT : PRINT " THE CALCULATED BIGENVECTORS ARE "
4520 PRINT " sz=s=s=s===ssz=z=zzgzzzszzzzzzzes *

4530 FOR J = 1 TO NNC : IN2 = 0.5 FOR KI =1 TO NNZ

4540 GBT $4,(J - 1) % NN2 + Kl : FOR K2 = 1 TO NNI

4550 IN2 = IN2 + 1 : IP IN2 > NN THEN 4570

4560 PRINT "R(";IN2;",";J;") = ";CVD(GH$(K2)) : NEXT K2,Kl
4570 NEXT J : CLOSE

4580 OPEN "0",#1,"DUMY" : PRINT #1,Q$

4590 PRINT #1,NN;MAXC;NC;NN1;NN2;NHI

4600 FOR I = 1 T0 NN + 1 : PRINT #1,MAXA(I) : NBXT I

4610 FOR I = 1 70 NC : PRINT #1,BIGV(I) : NEXT I : CLOSE
4620 CHAIN "MODAL.BAS" : END
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1000 ! FERERRRRRRRRERRKRRRRRERERY
1010 ' 3% HODAL 1313
1020 ' 332323112212 22222 23333333
1030 '

4 R g T LR R A LR R R e
1050 ' s = SUBPROGRAM MODAL = Ut

1060 ' :: THIS SUBPROGRAM IS DESIGNED TO THE RESPONSE OF

1070 ' :: A MULTI-DEGREE-OF-FREBDOK SYSTEM BY NODAL

1080 ' :: SUPERPOSITION METHOD. 5

1000 * sostosssrsarivatassraaastatasaisaaadiantianiid

1100’

1110 CLEAR : PRINT CHR$(12) : LOCATE 12,20

1120 PRINT * HODAL SUPERPOSITION MATHOD"

1130 '

1140 DEFDBL A-P,R-Z : DEFINT I-N : DEFSTR Q

1150

1160 ' READ DATA

170 !

1180 DIN MAXA(750),BIGV(31)

1190 OPBN “I",#1,"DUNY" : INPUT #1,Q%

1200 INPUT #1,NN,HAXC,NC,NN1,NN2,NHI

1210 FOR I = 1 TO NN + 1 : INPUT $1,MAXA(T) : NBXT I

1220 FOR I = 1 T0 NC : INPUT #1,BIGV(I) : NEXT I : CLOSE

1230 A

1240 ' STATEMENT FUNCTION

1250 '

1260 DEF ENT1(T) = EXP(XIWD # T)#(XIWD % COS(WD # T)+ WD * SIN(WD T))/D¥SQ
1270 DEF FNT2(T) = BXP(XIWD # T)*(XIWD ¥ SIN(WD # T)- WD * COS(WD # T))/DWSQ
1280 DEF ENT3(T) = T % ENT2(T) - XIWD ¥ FNT2(T) / DWSQ + WD * BNTI(T) / DWSQ
1290 DEF ENT4(T) = T # FNT1(T) - XIWD * ENTI(T) / DWSQ - WD % FNT2(T) / DWSQ
1300 '

1310 ' READ FORCING PUNCTION NAD INTBRPOLATE

1320 ' ' 3

1330 OPEN “I",#1,Q$ : INPUT #1,XI,DT,THAX

1340 DIN P(4,100),7(4,100),R(750)

1350 DIM NT(4),FH(31.4),II(4),ANN(4)

1360 DIM GG$(31),D8(31)

1370 ROR J = 1 T0 NH1 : INPUT $1,NT(J) : FORI = 1 70 NT(J)

1380 INPUT $1,T(J,I),P(J,I) : NEXT I,J : CLOSE

1390 OPEN "R",$1,"RIGVEC",NN1 *# 8 : FOR I = 1 T0 NNI

1400 FIBLD #1,(I - 1) * 8 AS G§,8 AS GG$(I) + NEXT I

1410 OPEN “0",#2,"FORCE"

1420 NT = INT(TMAX / DT) : NT2 = NT # 2 : N3 = NT + 3

1440 OPEN "R",#3,"NODISP",NC *# 8 : FOR I = 1 T0 NC

1450 FIBLD #3,(I - 1) * 8 AS G§,8 AS D$(I) + NBXT I

1460 POR I = 1 TO NC : LSBT D§(I) = MED$(0) : NEXT I

1470 FOR I = 1 70 NT3 : PUT #3,I : NEXT I

1480 OPEN "I",#4,"STFORCE"

1490 FOR I = 1 T0 NH1 : PRINT §2,P(I,1)

1500 TI(I) = 1 ¢ ANN(I) = 0 : NEXT I

1510 FOR I = 2TONT3 : AL=1-1:TA=AL#DT

1520 POR J = 1 T0 NH1 : IR II(J) + 1> NT(J) THEN PRINT $2,0 : GOTO 1530
1530 IF TA ¢ = T(J,II(J) + 1) THEN 1560

1540 ANN(J) = - T(J,II(J) + 1) + TA - DT : [I(J) = II(J) + 1

1550 IF II(J) # 1 > NT(J) THEN PRINT #2,0 : GOTO 1590



103

1560 ANN(J) = ANN(J) + DT : T7 = T(J,II(J) + 1) - T(J,11(J))
1570 BF = P(J,I1(J)) + (P(J,IL(J) + 1) - PUJ,II(I))) # ANN(J) / TT
1580 PRINT #2,FF

1590 NEXT J,I : CLOSE #2

1600 '

1610 ' DETERMINE TIME AND BQUIVALENT PORCES

1620 '

1630 POR K = 1 70 NH1 : FOR J = 1 TO NN : INPUT #4,F(J) : NBXT J
1640 FOR ID = 1 TO NC : IN =0 : FOR I =1 TO NN2

1650 GET §1,(ID - 1) # NN2 + I : FOR J = 1 TO NNI

1660 IN = IN + 1 : FM(ID,K) = FM(ID,K) + F(IN) ¥ CVD(GG$(V))
1670 IF IN = NN THEN 1690

1680 NEXT J,I

1690 NEXT ID,K : CLOSE #4 : FOR ID = 1 TO NC

1700 OPEN "I",$2,"FORCE" : FINI = 0

1710 FOR J = 1 T0 NHI : INPUT §2,F1

1720 RINI = PIN1 + F1 % FM(ID,J) : NBXT J

1730 !

1740 ' SET INITIAL VALUES

1750 !

1760 TIN1 = 0 : ATI =0 : BTI = 0 : AH =1 : AK = BIGV(ID)
1770 OMBGA = SQR (AK / AM) : CRIT = 2 * SQR (AK ¥ AK)

1780 ¢ = XI * CRIT : WD = OMBGA * SQR (1 - (XI # XI})

1790 XIND = XI % OMBGA : DWSQ = XIWD ¥ XIND + WD * WD

1800 '

1810 ' LOOP OVER TIKB AND SOLVE FOR HODAL DISPLACEMENT

1820 '

1830 FOR I = 1 TO NT2 : GET #3,I

1840 R = 0 : FOR J = 1 70 NHI : INPUT §2,F1
1850 FL = FI + F1 % PM(ID,J) : NBXT J
1860 TI = DT * I : DETI = FI - FIKI

1870 DTI = T1 - TINL : PT = DPTI / DTL : G = FINL - TINI # BT
1880 AL = ENT1(TI) - ENTI(TIN1) : BI = FNT2(TI) - PNT2(TINI)
1890 VS = ENT3(TI) - ENT3(TIN1) : VC = FNTA(TI) - FNT4(TINI)
1900 AL = AI G : AL = AL + BT # VC : ATL = ATI + AI

1910 BI = BI % G : BI = BI + BT # VS : BTI = BTI + BI

1920 YY = AT * SIN(WD % TI) - BTL ¥ COS(WD * TI)

1930 ¥ = BXP( - XIWD % TL) # VY / (AM * WD)

1940 TIN1 = T0 : PINI = PI : LSET D§(ID) = MED$(CVD(D$(ID)) + 1)
1950 PUT #3,I ¢ NEXT I : CLOSE #2 : NEBKT ID : CLOSE

1960 °

1970 OPEN "0",#1,"DUNY"

1980 PRINT #1,NN;NC;NAXC;NH1;NT;DT;NNI;NN2;XI

1990 FOR I = 1 T0 NN + 1 : PRINT §1,MAXA(L) : NEXT I : CLOSE
2000 CHAIN "D-OUT.BAS" : END



1000 ' (13112132218222%22131213111%]

1010 ' 331 D-0UT 331}

1020 ! e333213223223122212132132]

1030 °

1040 . eI e LI R B R PR b PR R A B Sd P R S R DR
1050 ' ¢ = SUBPROGRAN D-OUT =

1060 ' :: THIS SUBPROGRAX COMPUTES RESPONSE OF DYNAKIC
1070 ' :: ANALYSIS AND PRINT OUT AT EACH TIME STEP.

1080." sttiresrnsnnsteaes

1090 '

1100 CLBAR : PRINT CHR$(12) :

cccccccccccccccccccccccccccccccccccc
------------------------------------

LOCATE 12,20

1110 PRINT " PRINT OUT DATA *

1120

1130 DEFDBL A-P,R-Z : DEFINT I-N : DEFSTR Q

1140 '
1150 ' READ DATA
1160 '

1170 DIN KAXA(750) : OPEN "I",#1,"DUNY"

1180 INPUT 41,NN,NC,HAXC,NHI,NT,DT,NNI,NN2,XI

1190 FOR I = 1 TO NN + 1 : INPUT #1 KAXA(I) NEXT I :
1200 '

1210 OPEN "I",#1,"NDOF" : INPUT #1,NH,N

1220 DIN NDOR(250,3),GG$(31),D$(31)

1230 DIN UD(600,2),Y(31),DI(600,5)

1240 DIM ANN(4),AA(27),D(6),F(6),LF(6)

1250 DIN GS$(21),FF§(30)

1260 FOR I = 1 T0 NJ : FORJ =1T03

1270 INPUT #1,NDOF (I,J) : NBXT J,I : CLOSE

1280 OPEN "R",#1,"BIGVEC" ,NN1 # 8 : FOR I = 1 T0 NN
1290 FIELD #1,(I - 1) * 8 AS G$,8 AS GG$(I) : NEXT I

1300 OPBN "I",#2,"FORCE" : FOR I = I T0 NI : INPUT #2,FI

+ NBXT I
1310 OPEN "R",#3,"MODISP",NC # 8 : FOR I = 1 TO NC
1320 PIRLD #3,(I - 1) * 8 AS G§,8 AS D$(I) : NBXT I
1330 FOR I = 1705 : FOR J = 1 T0 NN : DI(J,I) = 0 : NEXT J,I

CLOSE

1340 B§ = “#H X HHBHLHH HHHE I HEHB Y
1350 ¢§ = ° 1 HEHEHHE HHEE B BRI
1360 D§ = ° ROTATn.  HHEHEEE.HEHE HHEEHEEHBE HHHHL BN
1370 B§ = " HHEHELHH HHHH B i HYE
1380 Et w ] HHBLAHE L B HIY
1390

1400 ' CALCULATE AND PRINT OUT NODAL RESPONSE

1410

1420 NT2 = NT ¢ 2 ¢ FOR IT=3704: GBT #3,IT -2

1430 FOR I = 1 T0 NC : Y(I) = CVD(D$(L}) : NBKT I

1440 FOR I = 1 TO NN : FOR IT = 1 TO NN2

1450 IF II % NNI > = I THEN IN = II : GOTO 1470

1460 NBXT II

1470 FOR J = 1 T0 NC : GBT #1,(J - 1) % NN2 + IN

1480 I1 = I - NNL # (IN - 1)

: X = CVD(6GY(11))

1490 DI(I,IT) = DI(L,IT) + X * ¥(J) : NBXT J,I,IT
1500 FOR I = 1 TO NN : DI(I,1) = DI(I,3) :NEXT I

1510 FOR IT = 1 TO NT

1520 GET #3,IT + 2 :
1530 FOR I = 1 70 NC : Y(I) = CVD(D$(L)) : NBXT I
1540 FOR I = 1 TO NHL : INPUT #2,ANN(L) : NEXT I
1550 PRINT : PRINT " TIME = ";IT # DT
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1560 PRINT * =zz2zz=zzzz=zzzct
1570 A$ = P Y 1323383232328112322322222322322323 3322233333233 3333 320
1580 PRINT : PRINT A$
1590 PRINT "#¥% NODAL RESPONSE IN GLOBAL COORDINATES k3"
1600 PRINT A$ : PRINT
1610 PRINT "NODE DIRCETn, DISPLACEHENT VELOCITY ACCERELATION"
1620 PRINT "-==-=mcmemccccmcammmmmmmmcmac o e cmmcne oo cccocmomnm e ¢
1630 FOR I = 1 TO NN : DI(I,5) =0 : FOR II = 1 T0 NN2
1640 IF II *# NN1 > = I THEN IN = I : GOTO 1660
1650 NEXT II
1660 FOR J = 1 TO NC : GBT #1,(J - 1) * NN2 + IN
1670 I1 =1 - NNL % (IN-1) : X = cVD(6GY(11))
1680 DI(I,5) = DI(I,5) + X # Y(J) : NBXT J,I
1690 '
1700 ' CENTRAL FINITE DIFFERENCE
1710 !
1720 FORJ = 1 TO NN
1730 UD(J,1) = (DI(J,1) - 8 % (DI(J,2) - DI(J,4)) - DI(J,5)) / (12 % DT)
1740 AC = -1 * DI(J,1) + 16 % (DI(J,2) ¢ DI(J,4)) - 30 # DI(J,3) - DI(J,5)
1750 UD(J,2) = AC / (12 # DT # DT)
1760 NEXT J
1770 FORI = 1704 : FORJ =1 TONN : IT =1 ¢ 1
1780 DI(J,I) = DI(J,II) : NEXT J,I : GOTO 1830
1790 FOR J = 1 TO NN
1800 UD(J,1) = (-3 # DI(J,2) + 4 % DI(J,3) - DI(J,4)) / (2 % DT)
1810 AC = 2 # DI(J,2) - 5 ¥ DI(J,3) + 4 * DI(J,4) - DI(J,5)
1820 UD(J,2) = AC / (DT % DT) ¢« NBXT J
1830 FORI =1 T0 N
1840 TP NDOF(I,1) = 0 THEN PRINT USING B$;I;0;0;0 : GOTO 1860
1850 K = NDOF(I,1) : PRINT USING B$;I;DI(K,2);UD(K,1);UD(K,2)
1860 IF NDOF(I,2) = 0 THEN PRINT USING C$;0;0;0 : GOTO 1880
1870 K = NDOF(I,2) : PRINT USING c‘;DI(K,Z);UD(K,I);UD(K,Z'
1880 IF NDOF(I,3) = 0 THEN PRINT USING D§;0;0;0 : GOTO 1900
1890 K = NDOF(I,3) : PRINT USING DS;DI(K,Z);UD(K,I);UD[K,z).
1900 NEXT I
1910 !
1920 ' CALCULATE AND PRINT OUT MEMBER FORCE
1930 '
1940 PRINT : PRINT A$
1950 PRINT "##% MEMBER FORCES IN LOCAL COORDINATES "
1960 PRINT A$ : PRINT
1970 PRINT "MEMBER NODE AXIAL FORCE SHEAR FORCE HOMENT"
1980 PRINT M--mm-cocmccmmccccccmcem e e memc e cc o oo o oo an e e .
1990 OPEN “R",#4,"LOSTIFF",168 : OPEN "R",$5, "LOFORCE" ,NH1 * 48 + 20
2000 FOR I =1 T0 21
2010 FIELD $#4,(I - 1) * 8 AS A§,8 AS GS$(I) & NEXT I
2020 FIEBLD $5,8 AS D1§,8 AS D2§,2 AS DJ§,2 AS DE§
2030 POR I = 1 TO NHI % §
2040 FIELD #5,(I - 1) % 8 + 20 AS A4,8 AS FR$(L) : NBXT I
2050 FOR LZ = 1 TO NM : GRT $4,LZ : GRBT #5,L2
2060 FOR I = 1 T0 27 : AA(L) = 0 : NEXT I
2070 X1 = cVD(D2$) : X2 = CVD(D1§) : X3 =0 : V1
8080 72 = XL > Busif v Bbm i 20 =0 00 2
2090 JQ = CVI(DJ§) : KQ = CVI(DK$)

- X2
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2100 FOR I
2110 FOR I

0 21 ¢ AA(L) = CVD(GS$(I)) : NEXT I

06 :PORJ=1T0ONHL : JJ=(J-1) %6+
2120 AA(21 + I) = AA(21 + I) + ANN(J) * CVD(FF$(JJ)) : NEXT J,I
2130 FOR I = 170 3 : IP NDOF(JQ,I) = O THEN D(I) = 0 : GOTO 2150
2140 D(I) = DI(NDOF(JQ,I),2)

2150 TF NDOP(KQ,I) = 0 THEN D(I + 3) = 0 : GOTO 2170

2160 D(L + 3) = DI(NDOF(KQ,I),2)

2170 NEXT I

2180 POR I =170 6 STBP 3 : R1 = D(I)

2190 R2 = D(I # 1) : R3 = D(I + 2)

2200 D(L) = R1 # X1 + R2 # X2 + R} # X3

200 (I +1) =RL*¥TL +R2*¥72+RI*TI

2220 D(I + 2) = R1 # 21 + R2 # 22 + R3 * 1}

2230 NEXT I

2240 ' CALCULATE MEMBER PORCES IN LOCAL COORDINATES

2250 LR(1) = 1 : LF(2) = 7 : LF(3) = 12

2260 LR(4) = 16 : LP(5) = 19 : LF(6) = 21

2270 POR I = 170 6 : F(I) =0 : I0 = LF(I) - I

2280 POR J = 170 6 : JO = LF(J) - J

2290 IF LB(J) > = LF(I) THEN 2310

2300 B(I) = P(I) + AA(JO + I} % D(J) : GOTO 2320

2310 F(I) = P(I) + AA(TO + J) # D(J)

2320 NBXT J : F(I) = F(I) - AA(21 + I) ¢ NBXT I

2330 PRINT USING B$;LZ;JQ;F(1);F(2);F(3)

2340 PRINT USING F$;KQ;F(4);F(5);F(6)

2350 NEXT LZ : CLOSE #4 : CLOSE #5

2360 NBXT IT

2370 CLOSE : CHAIN "OPTION.BAS" : END

17
1T
I

"m = n "

106



1000 °* EREREERRRRRRERRRERRERRRE RS

1010 ' LA §-0UT i

1020 ' FRRRRRRRRRRRRRRRRRERRRRERE

1030 ' :

o RATORLET R EI R P E A ER e by LR A SRR HE b
1050 ' :: = SUBPROGRAH §-0UT = HH

1060 ' :: THIS SUBPROGRAK COMPUTES RESPONSE OF STATIC

1070 ' :: ANALYSIS AND PRINT. 13
$080 ! ogsirertigpprratir veame s DRk sa b AT SRSl e
1090 '

1100 CLEAR : PRINT CHR$(12) : LOCATE 12,20

1110 PRINT : PRINT " PRINT OUT DATA *

120’

1130 DEFDBL A-P,R-Z : DEFINT I-N : DEFSTR Q

1140’

1150 ' READ DATA

1160 '

1170 DIN NDOF(250,3),FR(750,1) : OPEN "I*,#1,"DUNY"

1180 INPUT $1,NN,NJ,NM,NC,NHI

1190 FOR I = 1 TO NJ : FORJ =1 T0 3

1200 INPUT #1,NDOF(I,J) : NEXT J,I

1210 ROR I = 1 TO NN : INPUT #1,PF(I,1) ¢ NEXT I : CLOSE

1220 '

1230 DIN AA(27),D(6),R(6),LF(6),6S5$(21) FE$(30)

1240 OPEN "R",#4,"LOSTIFP",168 : OPEN "R",}5,"LOFORCE",NHL * 48 + 20

1250 FOR I = 1 T0 21

1260 PIELD #4,(I - 1) * 8 AS A$,8 AS GS$(I} : NEXT I

1270 PIRLD #5,8 AS D1§,8 AS D2§,2 AS DJ§,2 AS DE§

1280 FOR I =1 TO NHI % 6

1290 FIBLD #5,(I - 1) # 8 + 20 AS A§,8 AS FR$(I) : NBXT I

1300 B¢ = "R HEHEHLOHH O HHBLHR G
1310 A$ = “ERREEREERERRERRERRRERRERERRRERER R R RRR KRR RRR A"

1320 PRINT : PRINT A§
1330 PRINT "“#%% NODAL DISPLACEMENTS IN GLOBAL COORDINATES **%
1340 PRINT A§ : PRINT

1350 PRINT "NODE X-DISPL. 1-DISPL., ROTATION®
1360 PRINT "-=-ommnmmmmsmmmmmsmmmmmmmcemocoeeecceeonceaoaaae d
1370 POR I = 170 W

1380 IF NDOF(I,1) = 0 THEN Al = 0 BLSR Al = FR(NDOP(I,1),1)
1390 IF NDOF(I,2) = 0 THEN A2 = 0 BLSB A2 = FR(NDOF(L,2],1)
1400 IF NDOF(I,3) = 0 THEN A3 = 0 BLSE A3 = PR(NDOP(I,3),1)

1410 PRINT USING B§;I;A1;A2;A3 : NEXT I
1420 ' COORDINATBS INTO LOCAL COORDINATES
1430 C§ = " HH HE HELEHE B HEE B

1440 D = " BB HH HBLIHE HHEE Y
1450 PRINT : PRINT A$

1460 PRINT "#*x  KEMBER FORCES IN LOCAL COORDINATES (i
1470 PRINT A§ : PRINT

1480 PRINT "MEMBER  NODE AXIAL SHEAR HOMENT"
M0 PRINY "esccormsamvoncmenornconcrnmcrosnsisanensonasnscnn :
1500 FOR LZ = 1 TO NN : GET #4,LZ : GET §5,LL

1510 FOR I = 1 70 27 : AA(I) = 0 : NBXT I

1520 X1 = cvD(D2§) : X2 = CVD(D1§) : X3 = 0 : Y1 = - X2
1530 Y2 = X1 : Y3 =0 :21=0:22:=0:123=1
1540 JQ = CVI(DJ$) : EKQ = CVI(DK$)
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1550 FOR I
1560 FOR I

70 21 : AA(I) = CVD(GS$(L)) : NBXT I
706:F0RJ=1TONIL:J=(J-1)%6+I
1570 AA(21 + I) = AA(21 + I) + CVD(FP$(JJ)) : NEXT J,I
1580 FOR I = 1 70 3 : IF NDOP(JQ,I) = 0 THRN D(I) = 0 : GOTO 1600
1590 D(I) = FR(NDOP(JQ,I),1)

1600 IF NDOF(KQ,I) = O THEN D(I + 3) = 0 : GOTO 1620
1610 D(I + 3) = FR(NDOR(KQ,I),1)

1620 NBXT I

1630 FOR I = 1 70 6 STEP 3 : R = D(I)

1640 R2 = D(I + 1) : R3 = D(I + 2)

1650 D(I) = R1 # X1 + R2 # X2 + R3 ¢ X3

1660 D(I +# 1) = R1 # Y1 + R2 # Y2 + R3 # 13

1670 D(I #2) =RI *# 21 + R2 ¥ 22 + R # 03

1680 NBXT I

1690 ' CALCULATE KEMBER FORCES IN LOCAL COORDINATES
1700 LR(1) = 1 : LR(2) = 7 : LF(3) = 12

1710 LR(4) = 16 : LR(5) = 19 : LF(6) = 21

1720 POR I = 170 6 : F(I) = 0 : 10 = LF(I} - I

1730 FOR J = 1 0 6 :J0 = LF(J) - J

1740 IF LF(J) > = LF(I) THEN 1760

1950 F(I) = P(I) + AA(JO + T) * D(J) : GOTO 1770

1760 F(I) = F(I) + AA(IO +J) * D(J)

1970 NEXT J : F(I) = F(I) - AA(21 + 1) & NBXT I

1780 J = JQ : PRINT USING C$;LL;J; fP(1);B(2);F(3)

1790 K = KQ : PRINT USING D§;K; F(l) F(5);F(6)

1800 NEXT LZ

1810 CLOSR : CHAIN "OPTION.BAS" : END

1
1
I

"o o= un un
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