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1000

1010

1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

1150
1140
1170
1180
1190

© 1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310
1320
1330
1340

1350

1360
1370
1380
(390
1400
1410

1420

1430

1440 .

1450
1460
1470
1480
1490
1500

REM

REN
REN

REN.

REM
REH
REN
REM
REM

REM -

REM
REN
REN
REM
REM
REM
REN
REM

REN-
REM
REN.
REM

REN
REH
REM
REM
REM
REM
REN
REN
REM
REN
REN
REM
REN
REM
REM
REM
REX
REM

'REM

REM

REM

REM
REN
REN
REM
REM
REM
REM
REN

DOF
I
35
LB
NB
NE
NP

THC
RPAI)

oL

DEN(I)

DISNIL, D)

ELN(D)

SUBPRDGRAH IN 1 DA
D

p22222 222222222222 4
#3 REMARK  ##4

HEATRHEERERREREEEE

09880200088 RENIEUNNTTIUNEERRERESAR
AEsasessressbsatesnsadteReRernRoRY

L INFORHATIUN IN-THIS PROGRAM . 2

I'lllllllllllllllll 1Y lll.lllllllll
eso e aes s

LARGEST NODE NUMBER

: NUMBER OF FINITE ELENENTS. = _
NUMBER OF FINITE ELEMENTS SAVE ON DISK
NUMBER OF NODES JN.EACH ELEMENT ON-LEVEL 1
HAX. HUMBER OF NODES IN-SUBSTRUCTURE ON
ARY LEVEL

HAX. KUMBER OF ELEHENTS IN ANY LEVEL -
HAK _NUKBER|OF BOUNDARY CONSTRAINT NODES -
NUNBER. OF/ SUBSTRUCTURE IN“LEVEL 1

NUMBER OF MATERIAL TYPES
ELEMENT ‘TYPE® =3 PLANE STRAIN. = 1

~: PLANE STRESS =2 :
HAY.| NUNBER OF THE SAME SUBSTRUCTURE ON ANY
LEVEL
" NUMBER OF NODAL POINT LOADS
REFERENCE TENPERATURE

"

TA v PRINT DATA tH
ATAY, PLOT - :p

CHANGE

.: NUMBER OF DISTRIBUTED LDADS

NUMBER OF NODES WHICH DISTRIBUTED IOBD IS
ASSOCIATED

-1, NUMBER OF DOF. IN/EACH NODE

ELENENT TTYPE| NUMBER
NUMBER -OF NODES.IN ANY SUBSTRUCTURE p
NUNBER OF ELEMENTS IN ANY SUBSTRUCTURE -
NUMBER (OF SUBSTRUCTURE=IN ANY LEVEL
NUMBER DFUNODE! [N ‘EACH ELEMENT(TYPE :
NUMBER{DF{BOUNDARY CDNSTRRINT NODES "IN ANY
- LEVEL
: THICKNESS IN EACH ELEMENT -
¢ ARRAY STORES COEF. OF TEHPERATURE OF
NATERTAL TYPE

: ARRAY STORES NUMBER OF BOUNDARY CDNSTRAINT ’

NODES & BOUNDARY CONSTRAINT CODE
: ARRAY STORES MASS DENSITY OF ELEMENT TYPE
: ARRAY STORES NODE NUMBER WHICH DISTRIBUTED
LOAD IS ASSOCIATED .
: ARRAY STORES ELEMENT NUMBER WHICH

HUMBER OF STEPS IN MULTI-LEVEL SUBSTRUCTURE

78



1510
1520
153
1540
1550
1560
1570
1580

1390

1600
1610
1620
1630
1540
1650
1660
1670
1630
1690
- 1700
1710
1720
1730
1740
1750
1740
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000

REM
REM
REM
REN
REM
REM
REM
REN
REM
REM
REM
REN
REM
REM
REN
REM
REM

REM

REN

REN-

REM
REN

‘REM

REN
REN
REH
REM
REM
REM
REM
REM
REM

REM

REN
REN
REM
REM
REN
REH
REN
RENW
REM

REN

REM
REM
REN
REN
REN
REM
REN

DISTRIBUTED LOAD IS.ASSOCIATED

‘F5(1 ¢ ARRAY STORES NUMBER OF ELEMENTS IN ANY
- SUBSTRUCTURE
18I : ARRAY STORES NODE NUNBER OF ELEMENTS

LO(I,J)  : ARRAY STORES NODE NUMBER WHICH NODAL POINT
LOAD IS ASSOCIATED

ND(I) : ARRAY STORES NUMBER OF DOF. IN EACH NODE
NP(I) ¢ ARRAY STORES NODE NUMBER OF STRUCTURE
PRAI) : ARRAY STORES POISSON’S RATIO OF ELEMENT TYPE
RI(I,3)  : ARRAY STORES NODAL BDINT LOADS .IN X~ Coor.
R2(1,3)  : ARRAY STORES NODAL POTNFLOADS IN Y- Coor.
R3(I,3)  : ARRAY STORES NORMAL-" _.DISTRIBUTED LOAD
R4{I,J)  : ARRAY STORES TANGENTIAL DISTRIBUTED LOAD
Sun : ARRAY-STORES SUBSTRUCTURE NODE NUMBER IN

. EACH*SUBSTRUCTURE
SN(I,J) _#"ARRAY STORES DISPLACEMENT IN'X,Y- Coor.

OF BOUNDARY CONSTRAINT NODES - '

TN : ARRAY STORES NODAL TEMPERATURE
xn 4 ARRAY /STORES 'X- Coor. IN EACH NODDE
Y : ARRAY STORES Y- Loor. IN EACH NODE

YH{T) 3 ARRAY 'STORES YOUNG’S MODULUS OF HATERIAL TYPE

SUBPROGRAH STIFFNESS
THIS SUBFROGRAH PERFORHS STIFFNESS MATRIX
AND LOAD-VECTOR OF EACH ELEMENT B
SAVE DATA INTO FILE * STIFF{ * _E

setysstrssnasiny llllllll'llllll!lll!ll s
sSssssacsssnonae " seasss HH

es %8 ap %S¢ we o=
o % am
o= @s g

NG '+ NUMBER OF GAUSS QUADRATURE ORDER
BtI,J) : ARRAY STORES STRAIN-DISPLACEMENT MATRIX
* ARRAY STORES MATRIX OF ELASTIC CONSTANTS
EN(I) = ARRAY STORES SHAPE FUNCTIONS OF .
' ISOPARAMETRIC ELENENT
Estn ¢ ARRAY |STORES) INITTAL ‘SHEARING' STRAINS AT NODES

EX{1) | : ARRAY STORES INITIAL NORMAL STRAIN AT NDDES
' IN X-Caor.

EY{D) : ARRAY STORES INITIAL NORMAL STRAIN AT NUDES
IN-Y-Coor.

JACET, 000 [ [ARRAYISTORES JACOBIAN MATRIY

NTE(I,J).. : ARRAY STORES DERIVATIVE OF SHAPE FUNCTIDN
. IN - Coor.

NXI(I,J)  : ARRAY STORES DERIVATIVE OF SHAPE FUNCTION
- IN - - Coor.

P(I,3,K) : ARRAY STORES LOAD VECTOR OF ELEMENT

PL{I,J) ~ : ARRAY STORES LOCATIONS OF GAUSS QUADRATURE
5t1,3) ARRAY STORES STIFFNESS MATRIX OF ELEMENT
N6T(I,J) ‘ARRAY STORES WEIGHTS OF BAUSS QUADRATURE



2010
2020
2030
2040
2050
2060
2070
2080

2090
2100
2110
2120

- 2130

2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320

2330

2340

2350

2360
2370
2380
2390
2400
2410
2420
2430
2340
2450
2480

REN
REM
REM
REM
REN
REN
REM
REN
REM

REN-
REN'
REM

REM
REM
REN
REM
REM

REM.

REM

REN
REM .

REM

REM -
REM

REM

REN'

REM
REN
REM
REN
REM.
REM
REN
REN

REN.

REN
REN
REB
REN
REN
REN
REN
REN
REN
REN
REN

3t THIS SUBPROGRAM CONTROLS THE PREFRONT AT ::

) B I I N HH I I
IR R R R R R R R E R R R RN R R R R s4ssxsescsscncan sessnes

SUBPROGRAN FRNTIE

THE SUBSTRUCTURE LEVEL AND THEN SETS

] DESTINATION ARRAYS FOR FRONT PROCESSING _}

----u.o. l.- B
------------

B8 : MAX. NUNBER OF DOF. ANJTHE FRONT

0t s NUMBER OF DOF. OF ELEMENT

] : NUMBER OF ELIMINATED NODES“IN A FRONT

N : "NUNBER OF = - THODES"TN"A FRONT

o #"NUNBER-OF “ELININATED DOF. IN A FRONT

N ;. NUMBER OF DOF.. TN A FRONT -

Ut : HUMBER'OF ELIMINATED HODES IN CURRENT FRONT.

Vi 4 NUNBERIOF | = NODES IN CURRENT FRONT

V2 : NUMBER OF * NODES IN NEXT FRONT -

AMOCII) & ARRAY STORES ACTIVE NODES INM CURRENT FRONT

BNOC(I) " : ARRAY STORES ACTIVE ( NODES IN NEXT FRONT

IB(I i ARRAY STORES/NUMBER OF ELEHENTS THAT .
CONNECTED AT NODES®,

Ic(n + ARRAY STORES NUMBER OF ELEHENTS THAT

, "CONNECTED /AT NODES IN EACH FRONT

18(1)- : ARRAY GTORES NODE NUMBER OF ELEMENTS .

LF{1) : ARRAY-GTORES LOCATIONS OF INTERIOR DOF.IN
ELEMENT (R IN THE RETAINED PORTION OF FRONT

LF(I) . :-ARRAY-STORES BOUNDARY CONSTRAINTS .CODE AT -
(D1+1)LOCATIONS IN FINAL SUBSTRUCTURE LEVEL

Hoc(1) : ARRAY STORES ACTIVE NODES IN FRONT

B :::::::':::::::::H_H:"::_':S‘H::.:

it & . SUBPROGRAM FRNTST IENT

#t ()TH1S)SUBPROGRAM RERFORNS FRONT: PROCESSING <« 'v:

i | FRON SUBSTRUCTURE LEVEL 0 LEVEL KSUB = | &

Mn " ARRAY STURES(STIFFNESS DF ELENENTS

B{I3) ¢ ARRAY STORES(LOAD VECTOR OF ELEMENTS | -

NOGT) : ARRAY STORES LOCATION OF DIAGONAL srxrrusss

: OF ELEMENT IN FRONT

(1) : ARRAY STORES STIFFNESS MATRIX AND LOAD

: VECTOR OF ELEMENTS _ :
§D41) s ARRAY STORES DISPLACEMENT IN X,Y- Coor. ur

BOUNDARY CONSTRAINT NODES

80
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2470 REM

2480 REM '°-'-"'-"'"::::z'::::'::::";'::'::.'-'-- T

2490 REM = SUBPROGRAM BACKSUB, STRESS,PRINT RESULT . ::

2300 REM  ::  THIS SUBPROGRAM PERFORMS BACKSUBSTXTUTIDN .
2310 REN  ::  TO FIND NODAL DISPLACEMENT,ELEMENT STRESS
2520 REM  ::  PRINT NODAL DISPLACEMENT & ELENENT STRESS 13
2330 REM  rni;innsmssnissrrssrninsaniinnissnssssesssisas:

2340 REM _ '
2350 REM XC s STORES X-Coor. 08 ELEHENT AT GAUSS PUINT
2350 REM - . FOR 4-NODE ELEMENT,

2570 REM  YC -'s STORES Y-Coor. OF ELEMENT AT BAUSS POINT
2380 REM ' FOR 4-NODE ELEMENT

2590 REM  A(D ARRAY-STORES JREDUCED STIFFNESS DF ELEHENTS
2600 REM  E{I,D) ARRAY STORES DISPLACENENT AT NODES FOR SAVE
2610 REM : ON“DAJA FILE| " DISPL " -

2520 REM  R{D) ARRAY-STORES X-Coor. IN EACH NODE

2630 REM  SIS(D) - ARRAYSSTORES STRESS AND PRINCIPAL STRESS
2640 REM /AN _EACH ELEMENT

2650 - REM  UX{I) ARRAY STORES NODAL DISPLACEMENT IN X- Cour
2660 REM  UY(D) ARRAY /STORES. NODAL DISPLACEMENT IN Y-Coor.
2670 REM (1) ARRAY STORES STRESS AND PRINCIPAL STRESS OF

2580 REM ' , ELEMENT- AT GAUSS POINT FOR 4-NODE ELENENT.
2690 REM  W{1,0) & ARRAY, STORES STRESS AND PRINCIPAL STRESS OF
2700 REM ELENENT AT. GAUSS POINT FOR 8-NODE ELEMENT

710 REN X(1,0)
2720 REN  X(L,d)
2730 REM  KC(I)

ARRAY STORES REDUCED LOAD VECTOR -
ARRAY STORES. FRONT DISPLACEHENT
ARRAY-STORES-X-Cogr. OF ELEMENT AT 6AUSS POINTS

2740 REM o FOR.8-NODE ELEMENT...

2750 REM  Y(I,d) - : ARRAY STORES DISPLACEHENT AT NODES" FOR READ
2760 REM ' FROM DATA FILE * DISPL *

2770 REM  YC(D) : ARRAY STORES Y-Coor. OF ELEMENT AT/ SAUSS POINTS
2780 REMW - - FOR 8-NODE ELEMENT

2790 REM (D) ¢ ARRAY STORES Y-Coor, IN EACH NODE



1000

1010

1020

1030

1040
1050
1060
1070
1080
1090

1100

1110

1120
1130
1140
1150
1140
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330

1340
1350

1360
1370

1380

1390
1400
1410
1420
1430
1440
1450
1460
1470

REM

_REM

REN
REN
REH
REM
REH
REM
REM
REH
REN
REM
REN
REN
REM
REN
REN.
REM
REM

_REM

REM

"REM

REM
Ren
KEM

HOME : REM . #¢ OPTIONG ¢

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

VTAB 122: INPUT *
LEY B$ =

iliii!ii!iii!iili*iiiiiiiii!lli!ii!lilf o

11 , 1
1124 : . ' FYey
£+ § FRONTAL SUBSTRUCTURING SCHEME ##s -
1] o TS
s#4  FOR ANALYSIS OF SHEAR WALLS  ##%
HE ‘ : 17113
L BY MICRGCOMPUTER 1113
5 B i
E22] i ¥ [3 ¥

ii{lilililil!*iifl’illifi*iiH‘I‘I!il’flil!

THIS PROGRAH RUNS ON HICROCOHPUTER (Apple Il 2

Apple~TTe) FOR ANALYSIS OF SHEAR WALLS 3

ELEMENT®™ 3#4-POINT,8-POINT ISOPARANETRIC
ELENENT. LINEAR ELASTECITY :

LOAD +, BODY FORCE , TEMPERATURE ::

CHANGE ‘ :

SUBPROGRAN & INPUT DATA|, PRINT DATA , pLOT s
(CHANGE  DATA, FRNTIQ , FRNTST 1t
BACKSUB | STRESS, , PRINT RESULT :

vesss tessss AN
llllllllllllllll.llllll.lllll.ll (RER R

LOADs : NODAL POINT LOAD , DISTRIBUIED ::.

*s PRINT 1

CONMAND 3T NUMBER"
| meaemEEa e LS "3 PRINT
-\INPUT DATA 1: PRINT
- PRINT DATA ~2*: PRINT
<pLor 3's PRINT
- - CHANGE DATA A% PRINT
- EXECUTE ‘ 5": PRINT
- PRINT-RESULT{04) bt PRINT
| & BRINTRESWT(RB) 743 | PRINT
- EXIT 8"z PRINT

~ Choose nulber...;(l,a) AR -
CHR$ (4): IF AA > B THEN 1370

ON“AR €070, (300,'1440; 1420, 143014307 1450414560, 1470
PRINT D#;"RUN INPUT DATA,D1"

PRINT D$;°RUN PRINT DATA,D1"

PRINT D$;"RUN PLOT,D1®

PRINT D$;"RUN CHANGE DATA,DI®

PRINT D$;"RUN EXECUTE,DI"

PRINT D&;"RUN-PRINT RESULT(R4),D)"

PRINT D$;"RUN PRINT RESULT{(08),D1°

END

T

H

82
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1000 HOME : REN  #¢ HEADING &

1010 6070 1030 _ -

1020 PRINT TAB( [)'HHHIlHIHHHHHHHHHHHHHH': RETURN

1030 6OSUB 1020 e o ‘

1080 VTAB 4: PRINT TAB( 5)*A FRONTAL SUBSTRUCTURING SCHEME®: PRINT : PRINT : PRINT
TAB( 7)"FOR ANALYSIS OF SHEAR WALLS®: PRINT : PRINT : PRINT TAB{ 12)*BY NICRO

CONPUTER® . s - .

1050 PRINT : GOSUB 1020

1060 VTAB 22: PRINT TAB{( 7)°Pre

1070 PRINT CHRS (4);*RUN -OPTI

ue"y: 1

NPUT * 58

X

U

AULINENTNEINS
AN TUNNINGA Y



1000 ONERR 6070 1420
1010 GOSUB 1020: 60TO 1060
1020 HOME : REM #  INPUT DATA #

1030 PRINT *----mwm==mmo== *: PRINT
1040 PRINT * INPUT DATA *: PRINT
1050 . PRINT *=-=-m-=mm==== "s PRINT : RETURN

1060 VTAB 23: INPUT *Do you display DATA on nonxtur’(Y/N) “iBs: IF B$ ¢ > "Y' ARD
B$ ¢ > "N® THEN 1060

1070 1IF B$ = "Y" THEN BB = 0: GOTO 1110 ' S

1080 VTAB 23: INPUT *Do you print DATA on prlnter7(Y/N) 2588t IF BS C O *Y* AND
“B$ ¢ ¥ "N THEN 1080 -

1090 IF B$ = "N" THEN PRINT CHR$ (4);'RUN 0PTIONS, D15

1100 IF B$ = *Y* THEN BB = {: PRINT CHR$ (4} PR8L"

1110 60SUB 1020: PRINT : PRINT : PRINT” TITE < SHEAR HALL'

1120 PRINT : INPUT "LARGEST NODE HUUHBER 2 "3PT
1130 PRINT : INPUT *NUN. OF FINITE ELEHENTS, =\ ";EL
1140 PRINT : INPUT "NUN. OF FINITE ELEWENTS ON DISK “= ";NF
1150 PRINT : INPUT *NUM. OF NODES/ELEMENT N LEVEL & = °§HN
1160 PRINT : INPUT "MAX. NUM. OF NODES IN SUBST. = "l
1170 PRINT : INPUT "MAX. NUM. OF ELENENT IN ANY SUBST= *3P5
1180 PRINT : INPUT "HAX. NUM. OF BOUND. CON. NODES« = #jNS
{190 PRINT : INPUT °NUN. OF SUBSTRUCTURES IN LEVEL 1= 38N
1200 PRINT : INPUT °NUM. OF SUBSTRUCTURE LEVELS = *5KSUB
1210 PRINT : INPUT *NUMBER OF MATERIAL TYPES = 30N

1220 PRINT + PRINT "ELENENT TYPE & (PLANE STRAIN-= 11 & TNRUT © e
LANE STRESS = 20 *5TE :

1230 PRINT : INPUT °HAX. NUM. OF THE SAHE SUBST. = "
1240° PRINT : INPUT *NUM. OF NODAL POINT LOADS = 83
1250 PRINT : INPUT "REFERENCE TENPERATURE = "{RT

1250 PRINT : PRINT "DO THE ELENENT IS THE SAHE TYPE*: PRINT & PRINT

1270 VIAB 23: INPUT *(IN SUBST. FEOOR) 2 (Y/N . *;B$

1230 IF BS ¢ ) °Y" AND B$ ¢ > "N* THEN 1270

1290 LET MT = 1: IF BS = "Y* THEN NT = PS

1300 PRINT : PRINT : GOSUB 1300: IF B&== *N* THEN 1110

{310 LETLY = 1m-2;nnm-(m*(m+1n/2+(MfLUrM)m-4

1320 1F J1 < = O AND NN ¢ 2 NSTHENIZ(= 2R NST [

1330 TFJ1C =0 AND MN'S > 2 # NS THEN J1 = N

4340 LET 78 = 6. # J1 + 3b: IF KSUB > 2 THEN 102 9 # JT + 3b

1350 LET D$ mmthZA-HM*Z)*mNi2+U+HNi4iw!HU!10+3
GYT = (31 + BN 43 ¢ (300NSH B bex/ =0 (1:E3:= B3+ LsL¥c= O:N1(=2 2 0T:TIF
MN = 4 THEN 1370

1350 DIM NI(EL),NI(EL),NK(EL),NL(EL) o o

1370 DIN IQ(HNY, ND(PT) {LOTES;LVY R (E3,LV) ,R2(ES, LYY FS(BN), CDINS, 3) , SHUIT), XPT),
Y(PT),FTN ¢ 1) ' o

1380 DIM T(PT),IX(EL),PR(DM),YN(DH),DEN(DH),AP(DA) ,JQ(HN), VW BNY , TT(EL) , 1T (EL), IKI
EL), ILIEL), THC(EL), SNING, 2)

1390 GUTO 1430 - o

1400 VTAB 23: PRINT *Do you accept these data ? {(Y/N) "3 INPUT * ®;B$: IF B$ < )
*Y* AND B$ ¢ ) "N THEW 1400

1410 RETURN

1420 CALL - 998: RESUME
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1430 VTAB 24: PRINT *Press RETURN key to continue ... *j: INPUT * *;B$: RETURN
1440 PRINT TAB( 1)°* _ - ===*1 RETURN :

1430 PRINT D$;"OPEN SUBST,D2": PRINT D$;"DELETE SUBST®: PRINT D$;°CLOSE SUBST"
1450 PRINT D$;°OPEN FRONT,D2": PRINT D$; "DELETE FRONT®: PRINT D$;°CLOSE FRONT®
1470 LET IT = - {: GOSUB 3840

1480 REN # INPUT NODAL POINT COORDINATES ##

1490 HOME : PRINT : G6OSUB 1440

" - 1500 ‘PRINT * BLOBAL NODAL COGRDINATE®: PRINT : GOSUB 1440.

1510 VTAB 8: PRINT D0 YOU WANT TO INPUT NODAL CODR.*: PRINT

1520 INPUT *BY YOURSELF 7 (Y/N) ..o’ 5883 IF BS ¢ " AND BS ¢ ) K" THEN
1510 :

1530 IF B$ = *Y* THEN 1740 :

1540 VTAB L2: INPUT *WIDTH , WEIGHT OF THE SHEAR WAL= *1¥, A

1550 VTAB 13: PRINT * -

1560 VTAB 14: INPUT *NUM-GFDTVLSION T WIDTH. ,HETGHI= *GH,H

1570 GOSUB 1400: IF B = *NA-THEN-1540

1580 LET SW = SH + 1:5H = SH#'1 '

1590 VTAB 16: PRINT *D0 yoU' 1NPUT NODE/NUNBER IN X-AYIS": . PRINT

1600 INPUT *RESPECTIVELY ? (W/N)A....s' “"1B$ IF BS ¢ 5.°Y" AND BS ¢ > *N* THEN
1590 - ’ O ' : -

1610 IF B$ = "N" THEN 1680 \
1620 FOR J =1 7O SH:L = (0 - 40 # 50 + L304L) = 0 -
1630 FOR I =2 70 SW:l =7(J 1) & S + 1 HLE= L= 1) + 0 / SH - 1)' NEXT I

1640 NEXT J:K = H / (SH = 1)
1630 FORJ =1 TO GH
1660 FOR I =1 TO.SM:L = (J - 1) & S8 # I:YIL} = K& (J = 1): NEXT
- 1670 NEXT J: GOTO 2070 : ' -
1680 FOR J = 1 TO SW:L = (3 - 1) # SH # 1:V(L)
1690 FOR'1 =2 T0 SH:L = (J = 1) # GH + 1 ({58
1700 NEXT J:K = W / (SW - 1)
1710 FOR J = 1 TO SW \
1720 FOR 1= 1 TO SH:L'= (0 = 1) % SH + I: XL = K ¥ (] - l). NEXT 1
1730 NEXT J: 6OTO 2070
1740 HOME =¥ = 0:H = 0:L'= 0:1 = 0
1750 'HOME : PRINT : G6OSUB 1440 o
1760 VTAB 4: PRINT ™ INPUT) NODAL (POINT COORDINATES: PRlNT GDSUB 1440:
1770 1F BB = 1/ THEN/1870 -
1780 IF L ¢ ) O/ THEN 1830 v
1790 VTAB 9: PRINT * NODE No. e
1800 VTAB ‘L1z PRINT.| BENERATE-INCREMENT
_ 1810 .VTAB I3 PRINTI® X.- Caordinate
1820 VTAB 15: PRINT * Y - Coordinate

0 o
YIL - 10+ H /(SH.- 1): NEXT I

*: 60TO 1870

1830 VTAB'9: PRINT * NODE No. = %L _
1840 VTAB 11: PRINT * GENERATE INCREMENT = *iDI(1)
1830 "VTAB 13: PRINT ® X - Coordinate = *j§
1850 VTAB 15: PRINT * Y - Coordinate = K

1870 VTAB-9: INPUT ® NODE No. = ,I IF1< l OR T > PT THEN 1870
1880 VTAB 11: INPUT " GENERATE INCREMENT = ";DI(2): IF D1(2) ¢ O THEN 1880
1890 VTAB 13: INPUT * X - Coordinate X=X

1900 VTAB 15: INPUT * ¥ - Coordinate YK = Y{I)

H un



1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030

2040

2050

2660
2070
2080
2070
2100

2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
223

2240

2250 .

2260
2270
2280
2290
2300
2310

605UB 1400: IF B$ = *N*® THEN 1870
IFI=10R1¢ =L ORDI(I =0 THEN 2000
LET DI = (I - L} / DI{1):H = DI{1): IF DI = | THEN M = DI:D1 = DI{1)
FDL:DY = (Y(I) - Y(L)) '/ DI

LETL =L + N IF I =L THEN 2000

LET BX = (X(D) - X{L))

IF L < I THEN 1990

LET L = I ed = X{L):K = Y(L)
VTAB 23: INPUT " ERROR IN GENERATE NODE : REENTER *;B$: GOTO 1770
LET X{L) = X{L - N} + DXsY(L) = Y{L - M) + DY: 6070 1950

LET L = I: (1) = 1:D2{1) = DZ(2): IF L/< PT THEN 1770

FOR I =2 T0PT: IF X{I) = X{1) AND YAL) =Y(1) THEN L = 0: 6070 1980

NEXT 1

FOR I =170 PT: IF W < XCI) THEN H = XiR)
IF R ¢ Y(I) THEN H=¥(D) '

NEXT 1

REM #+  INPUT NODAL JEMPERATURES  #2
HOME : VTAB 7: 60SUB_i440

VTAB 9: PRINT * DO_INITIAL STRAIN EFFECT FROM®: IF BB = 1 THEN 2100
VTAB t1: PRINT™® TEHPERATURE -2 (Y/N) . \
VTAB 11: INPUT *® TEWPERATURE™? TY/N) ......  ';85:-IF B$ ¢ ) "Y" AND B$ ¢

> "N® THEN 2080

": PRINT : G6O5UB 1440

FORL = 1 T0 PT:T(L) =RTs NEXT kil = 0:L = 0. IF. BS = 'N' THEN 2280
HOME : PRINT : GOSUB 1440
_ INPUT ‘NODAL_ TEHPERATURE"

VTAB &: PRINT *  DIFFERENT FRON REF.TEMP. & NODE®;PT: PRINT : GOSUB 1440

VTAB 4: PRINT *

IF BB = | THEN 2210
IF 1< > 0 THEN 2190

VTAB 11: PRINT * NODE No,

VTAB 13: PRINT * TEMPERATURE.
VIAB 11: PRINT\"  NODE Ha. »
VTAB 13: PRINT. " TEHPERATURE
VTAB 11: INPUT-" NODE No.

I;I
I;J
I;l

IF T CLORT »PT THEN 2210

VTAB 13: INPUT-* TEMPERATURE

GOSUB 1400: IF BS = 'N* THEN 2210

IF T C.PT THEN 2150

REN t¢ INPUT DISPLACEMENT AT SUPPORT,

REN # GAVE INTO

DATA FILE * SUPSET *

HONE : VTAB 7: GOSUB 1440
VIABy9:~PRINT- * iy DO\ THE-SUPPORT HAVE DISPLACEMENT 22 1F /BB = l THEN 2310

VTAB 11: PRINT 2 {Y/8)
VTAB 11: INPUT *  (Y/N) resass ceesianes

BS < > °N" THEN 2290
FOR I =1 TO NS:SN(I,1) = 0: aN(l 2) = 0: NEXT I

2320
2330
2340
2350
2360
2370
2380

IF B$ = "N" THEN 2470

HOME : VTAB 2: B6OSUB 1440
SUPPURT DISPLACEMENT®: PRINT : 60SUB 1440

VTAB 4: PRINT *
FOR'T = 1 TO NS

VTAB 9: PRINT "NGDE No.

IF I ¢ > 1 THEN 2410

fes0sesesssesen

°y GOTO 2210

ST = T

¥
i14

o afile ¢ PRINT & GOSUB| 1440

eres ';BS: IF B$ ¢ > "Y" AND

*3ED(I,1): IF BB = 1 THEN 2430

86 .



2390 VTAB 11: PRINT "DISPLACEMENT IN X-Coor.

2400 VTAB 13: PRINT *DISPLACEMENT IN Y-Coor. = ": 60TO 2430

2410 VTAB i1: PRINT "DISPLACEMENT IN X-Coor. = "3J

2420 VTAB 13: PRINT "DISPLACEMENT IN Y-Coor. ="K

2430 VYAB 11: INPUT "DISPLACEMENT IN X-Coor. = "jSH(I,1):J = SN(L,1)

2440 VTAB 13: INPUT *DISPLACEMENT IN Y-Coor.
2450 GOSUB 1400: IF B$ = "N* THEN 2430

2460 NEXT 1

2470 PRINT D$;°OPEN SUPSET,D2": PRINT D%;“DELETE SUPSET®

2430 PRINT D$;“OPEN SUPSET®: PRINT D$;“HRITE SUPSET*

2490 FOR 1 =1 TO NS: PRINT SN{I,1): PRINT SN(I,2): MEXT B

2500 PRINT D$;°CLOSE SUPSET®

2510 FOR T =1 TO EL:IX(I) = Q:THC(I} = 0¢ REXT d

2520 FOR I =1 TO BN:WV(I) = 0: NEXT.J o
2530 PRINT D$;°OPEN ELE1,D2": PRINT.D$:"DELETE ELE{®: PRINT D$;*CLOSE ELEI'
2540 PRINT D$;"DPEN ELEZ,D2": PRINT D$; *DELETE ELE2®: PRINT D$3°CLOSE ELE2"
2550 PRINT D$;°OPEN ELE3,D2*: PRINT D#F°DELETE ELE3®: PRINT D$;"CLOSE ELE3®
2560 IF E3 » 1 THEN BOSUB 3330

*PSN(I,2):K = SNII,2)

- 2570 HOME : VTAB 7: G6OSUB 1440

2580 VTAB 9: PRINT * Do You INPUT DISTRIBUTED LOADS": IF BB =1 THEN 2600

2590 VTAB 11: PRINT * (YL L iieiihaaat. *: BRINT : GOSUB 1440 .

2600 VTAB 11: INPUT *® {Y/N) 4. 5. coninii il *3B%: IF B% ¢ > "Y" AND B$
{ > "N* THEN 2600 -

2610 LET DL = 0:DN = O: IF B$ = *Y" THEN BOSUB 3540

2620 REM #+ LOOP OVER EACH SUBSTRUCTURE ¢

2630 FOR IT =1 TO BN:WV = 1:LB = FT(IT): IF LB ¢ O THEN, 3060

2640 HOME : PRINT : GOSUB 1440

2650 FOR I = IT TO BN:J =1 # 1: IF J 0 BNOR FT(J) > O THEN T = BN

2660 IF FT(J) ¢ O THEN WWus W ¢ |

2670 REXT I

2680 PRINT *NUM. OF THE SAME SUBST. ND im® = ';VV:VV(IT) = W PRINT : 60SUB 1

440: GOSUB 1430
2690 REM ~ #& LOOP OVER EACH ELENENT %
2700 HOME : FOR LI =t 7O LB:sLY.= LY + 1: VIAB 2: 6OSUB 1480 :
2710 REM ## INPUT NUMBER OF NODES , NODE NUMBERS AND. FROPERTY . ##

87

2720 REM #¢' (OF ELEMENTS. SAVE ‘INTO'DATA 'FILE-" ELEL * AL
2730 VTAB 4: PRINT. *NUM.<0F NODE &NODE NUM. OF ELEL No."jLY: PRINT : GOSUB 1440 .
2740 LET-NE = HN: PRINT : PRINT "NUMBER OF ELEMENT NODE - = ";NE: IF BB =1 THER

© 2820 1 E

2750 IF LZ,¢ "2/ 1 THEN 2790

2740 VTAB 10: FOR L = 1°T0 NE:' PRINT- "NODE NUHBER FOR ELEMENT
2770 PRINT “TYPE OF ELENENT =
2780 PRINT "THICKNESS OF ELEMENT = *: 6070 2820

2790 VTAB 10: FOR L = 1 TO NE: PRINT "NODE NUMBER FOR ELEMENT
L :

2800 PRINT °*TYPE OF ELEMENT e

2810 PRINT “THICKNESS OF ELEMENT *3THC

2820 VIAB 10: FOR L = 1 TO NE: INPUT °RODE NUNBER FOR ELEMENT
= 184L) .

2830 IF I8fL) < 1 OR IQ(L) > PT THEN 2820

2840 NEXT L

*: NEXT-L

";1QL)s NEXT

"SIL)3EL



2830 INPUT "TYPE OF ELEMENT

2860 INPUT "THICKNESS OF ELEMENT

2870 60SUB 1400: IF B$ = *N" THEN 2820 .

2830 PRINT D$;°"OPEN ELEL,L";10:X1 = X1 + 1:L¥ = X1 PRINT D$;"WRITE ELEf,R";L¥

2890 PRINT NE '

2900 FOR 1 =1 TO NE: PRINT IG(I): NEXT I

2910 PRINT D$;°CLOSE ELE1®

2920 PRINT D$;°CPEN ELE2,L*;I8: PRINT D$;"WRITE ELE2,R"jLN

2930 PRINT NE :

2940 FOR I-=1 TO NE: PRINT IQ(I): NEXT I ,

2930 PRINT D$;"CLOSE ELE2": IF KSUB { 3 THEN 3000 ,

2960 PRINT D$;"OPEN ELE3,L";IQ: PRINT D$;°WRITE ELES R',LH

2970 PRINT NE

2980 FOR I =1 7O NE: PRINT IQ{k)e NEXT T

2990 PRINT D$;°CLOSE ELE3®

3000 FOR I =1 TO W: IF I =1 THEN 3020

3010 FOR J =1 TO NE: JO(J) = Jg40) -#TAT #1410 NEXT J

3020 LET K =LY ¢ (I - 1) #AB: 110K =/ 0011 134K = J0(2): IKIK) = JQ(3) IL(K) =y
Q)T IXCK) = IX:THCAK) = THCs IF BN = 4 THEN 3040

3030 LET NI(K) = J(5):NJ(K).= JOi6): NK(K) ="TR(T):RLIK) = Ja(@) -

3040 NEXT.L

3050 NEXT LZ:LY = LY + (W - 1" ¢ 1B

3080 _NEXT IT: HOME

3070 REM #+ SAVE OTHER DATA INTO FILE * LOCATE ", " SuM *

3080 REM # & * DAT! " FOR USE THE-NEXT SUBPROBRAN H

3090 PRINT D$;"OPEN LOCATE,D2": PRINT D%;°DELETE LOCATE®

3100 PRINT D$;"OPEN LOCATE®: PRINT Ds;*HRITE LOCATE®

3110, FOR 1 = 1 TO PT: PRINT X(I): NEAT-I"

3120 FOR'T = 1 7O PT: PRINTAY(I): NEXT I

330 FOR 1 =170 PT: PRINTOFébbe—HEXT-I

3140 FOR 1 =1 TO EL: PREINTZIX(I): NEXT I

3130 PRINT D$;"CLOSE LOCATE®

3160 PRINT D$;"OPEN SUM,D2":-PRINT D$;"DELETE SuA®

3170 PRINT D$;"OPER SUM*: PRINT:D$; °NRITE SUN®- '

3180 PRINT E3: PRINT-X1; PRINT DLs PRINT DN: IF DL.= 0., THEN 3220

3190 FOR I =1 TO DL¢ PRINT ELN(I)

3200 FOR J = 1 TO DNg PRINT DISN(I,J): PRTNT R3(1,d0: FRINT'RA(I,d): NEXT J

3210 REXT 1

3220 FOR L

3230 FOR !

" IX
*$THC

1 T8PF+ PRINT KiL)s PRINT YAL) s PRINT AT {2 NEXT, L

1 70 E3: PRINTLO(I, 1) : PRINT.RLEI 1) s PRINT R2(1,1): NEXT I

3240 FOR'T =1 TO BN: PRINT WW(I): PRINT FT(I): NEXT I '

3250 FOR.1 = 1 TO EL: PRINT IX(I): PRINT THC(D): PRINT II{I): PRINT LJ(D): PRINT 1
K{I): PRINT IL(I): NEXT I: IF MN = § THEN 3270 :

3260 FOR 1 =1 TO EL: PRINT NICI): PRINT RJ{I): PRINT NK(I): PRINT NL(I) NEXT 1

3270 PRINT D$;°CLOSE SUM®: PRINT D$;°PR30"

3280 PRINT D$;"OPEN DAT1,D2": PRINT D$;*DELETE DAT1®

'3290 PRINT D$;°OPEN DATI®: PRINT D$;°WRITE DATI®

3300 PRINT XC: PRINT PT: PRINT EL: PRINT MN: PRINT NF: PRINT MI: PRINT PS: PRINT N

" §s PRINT XSUB: PRINT J1: PRINT IT: PRINT 10: PRINT 1A: PRINT E3: PRINT YT: PRINT

MT: PRINT-LU: PRINT BN: PRINT TE

3310 PRINT D$;"CLOSE DAT1": POKE 216,0

3320 PRINT D§;*RUN OPTIONS,D1"
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3330
3340
3350
3340
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520

3330

3540
3550
3540
3570
3580
3590
3600
3610

LET LOG1, 1) = 1:R1(1,1) = O0:R2(1,1) = 0
REX ¥¢  [NPUT NODAL POINT LOADS AND NODE HUMBERS ##
HOME : PRINT : GOSUB 1440

VTAB 4: PRINT "INPUT NODAL POINT LOADS IN GLOBAL Cocr.”: PRINT :
FOR 1 =2 T0 E3: IF BB = | THEN 3450

IF I ¢ > 2 THEN 3420

VTAB 9: PRINT "NODE No. ="
VIAB {1: PRINT *LOADING IN X-Coor. =

VIAB 13: PRINT “LOADING IN Y-Coor. s GOTD 3450

VTAB 9: PRINT °NGDE Na. . AP

VTAB L1: PRINT °LOADING IN X-Coor. =1y

VIAB 13: PRINT "LOADING IN Y-Coor. = 5k _
-VTAB 9: INPUT *NODE No. : = BL0(E;0ed = LO(I, D

IFJ< 1 ORJ >PT THEN 3450

VIAB 11: INPUT "LOADINGIN X-Coor.
VTAB 13: INPUT "LOADING IN"Y-Coor.
GOSUB 1400: IF B$ = °N" THENW 3450

';Ri(l,i =R, L

(61t

NEXT 1
RETURN - : : :
REM #  INPUT NORHAL , [TANBENTIAL DISTRIBUTED LOADS *#

REM H AND NDDE NUMBERS.. , L
HOME : PRINT : GOSUB 1440 IF BB = | THEN-3560 - N
VTAB 4: PRINT *NKUM. OF DISIRIBUTED LOADS
VTAB 4: INPUT "RuM. OF DISTRIBUTED LOADS
GOSUB 1400: IF B$ = "N* THEN 3560

IF DL = 0 THEN 3820

'+ PRINT : BOS
*;DL: PRINT :

"IR2¢1,1):L =R2U1,1)

G05UB 1440

)
)

UB 1440

505SUB 1440

DIM ELN(DL),DISK(DL,3), R3(DL 3)RA(DL,3):DN = 22 IF MN = 8 THEN DN =3

HOME : FOR I 1710 DL' VTAB 2:. GOSUB 1440

VTAB 4: PRINT * DISTRIBUTED LOAD No.";1;* IN GLOBAL Coor. ": PRINT : GOSUB 144

0: IF BB = 1 THEN 3730

3620
3630
3640
3450
3660
3670
3680
3890
3700
3o
3720
3730
3740
3730
3760
3170
3780
3190
3800
3810
3820

IF 1< > 1 THEN 3480 .
VTAB §: PRINT "ELEMENT Mo. : =

FORIJ=1TODN:JI =74 (J & 4) —
VTAB JJ: PRINT °NODE No. st
PRINT "HORMAL DIST. LOAD
PRINT *TANGENTIALIDIST. LOAD

0w ou-

*§ HEXTA3% 6070 3730

VTAB 9: PRINT “ELEMENT No. I BN
FORI=1TODNNI =7+ {J & 4)

VIAB JJ: PRINT “NODE No. o= hUD
PRINT'\"NORHAL DIST. LOAD“= <= %3840) »
PRINT'"TARGENTIALIDISTS LOAD. =% N13) s NEXT

VTAB 9: INPUT "ELEMENT No. _ = SELN(I):K = ELN(I
IFK ¢ 10RK)>EL THEN 3730 h
FORJ =1 TODN:JI =7+ (3% 4)
VTAB JJ: INPUT "NODE Ko. '

IF LGJ) ¢ 1 OR LG} > PT THEN 3740
INPUT *NORMAL  DIST, LOAD

INPUT "TANGENTIAL DIST. LOAD

GOSUB 1400: IF BS = *N* THEN 3730
NEXT 1

RETURN

';R3(I,J):H(J)_= R3(1,3)
SR DN = RIT I

) .

= ";DISNIL,d): L(J) = DISN(I,J)

NEXT J
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3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950
3940
3970
1980
3990
4000
4010
4020
4030
4040
4050
4040
4070
4080
4090
4100
4110
4120
4130

- 4140
4150

4160
4170
4180
4190
4200
210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310

REN #+ LOOP FROM SUBSTRUCTURING LEVEL 1 TO LEVEL KSUB ##

FOR IX =1 TO KSUB

REM % INPUT SUBSTRUCTURE CONTROL DATA & BOUNDARY £

REN #&  CONSTRAINT NODES. SAVE INTO DATA FILE *SUBST® #+

HOME ¢ VTAB 4: GOSUB 1440
PRINT * INPUT CONTROL DATA®: PRINT

PRINT * IN SUBST. LEV. "jIN: PRINT : GOSUB 1440 60SUB 1430

HOME : PRINT : 6OSUB 1440

VTAB 4: INPUT *  NUM. OF SUBSTRUCTURE
IF NB > BN THEN 3910

GOSUB 1400: IF BS$ = *N* THEN 3910

*INB: PRINT : 605UB 1440

FOR I =1 TO NB STEP 14:K =1 ¢ 13: IF K >'ND.THEN X = NB -

HOME ¢ PRINT : 6O5UB 1440

VTAB 4: PRINT "  NUM. OF SUBSTRUCTURE

LETL =7 FORJ =1 70 Kl 5oL # |

VTAB L: INPUT "NUN.-OF ELEMENTS IN SUBST.
GOSUB 1400: IF B$ = “H® THEN 3970

HEXT I : ‘

IF 1M > 1 THEN 4040

FOR I =1 TO NB:FI4T) =/FS{I}g NEXT I

REN & LOCP DVER EACH SUBSTRUCTURE .22
FOR IT = 1 TO NB: LF FS{IT) < 0. THEN 4810
HOME : VTAB 4: GOSUB 1440 '
PRINT * INPUT CONTROL DATA": PRINT

';NB: PRINT : GOSUB 1440

“TESL): NEXT

PRINT * IN SUBST. NO..-®;IT: PRINT : GOSUB 1440: GOSUB 1430

HOME : PRINT : GOSUB 1440

VTAB 4: INPUT ®  NUM. OF SUBST. NODES
VIAB &6: INPUT *  NUM. OF BOUN, CON.- NODES
IF JS > J1 OR NR > NS THEN 4090

GOSUB 1400: IF BS = “N* THEN 4090

IF JS = 0 THEN 4230

*3JS .
"3HP: PRINT : GOSUB 1440

FOR I =1 TO J5 STEP 15:K = 1 + 14: IF K 25 “THEN K =45

HOME : PRINT : GOSUB 1440
VTAB 4: PRINT " - NUM. OF SUBST. NODES
LETL=7: FORJ =T TOK:L =L ¢ 1
VTAB L: (INPUY °SUBST.” NODE NUMBER

IF SH(J) < 1 /OR SM4d) Y/PT THEN.4180 |
NEXT J

GOSUB 1400: IF BS$ = *N* THEN 4170

NEXT 1

IF NP = 0 THEN 4410

HOME : PRINT : 60SUB 1440

PRINT ® NUM. OF BOUN. CON, NODES ~ = *;NP: PRINT

PRINT*  (Free=0 : Fixed =1 )" PRINT :
FOR 1= 1 TO NP: IF BB = 1 THEN 4350

IF 1) 1 THEN 4320

VIAB 11: PRINT "NODE NUMBER WITH BOUN. cunsrnnxu
VTAB 13: PRINT B, C. IN X-Coor.

VIAB 15: PRINT *B. C. IN Y-Coor.

6

"$JS: PRINT : BOSUB 1440

“snil )

0SUB 1440: PRINT

*s BOTO 4350
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4320
4330
4340
4350
4340
4370
4380

4390

4400
1410
120
4430
4440
4450
4450
170
1480
4490
4500
4510
i520
4530
4540
4550
4560
4570
4380
4590
4600
810
4620
430
4640
4650

VTAB 11: PRINT "HODE NUMBER WITH BOUN. CONSTRAIN

VTAB 13: PRINT "B. €. IN X-Coor.
VTAB 15: PRINT *B. C. IN Y-Coor,

VTAB L1: INPUT "NODE NUMBER WITH BOUN. CONSTRAIN

IFJ <1 0RJ > PT THEN 4350
VIAB 13: INPUT *B. C. IN X-Coor.
VTAB 15: INPUT *B. €. IN Y-Coor.
6OSUB 1400: IF BS = *N* THEN 4350
NEXT 1

PRINT : PRINT DS;‘UPEN SUBST,L"$¥YTeIT = IT + jt PRINT D$;°WRITE SUBST,R';ZT.

PRINT NB: PRINT JS: PRINT NP

FOR I =1 TO NB: PRINT FS{l}s REXT [
IF JS = 0 THEN 4460
FOR I = 1 TO JS: PRINT SH{l)s NEXT I
IF NP = 0 THEN 4500
FOR I =1 TO NP

FOR J =1 10 3: PRINT CD{i§ J). NEXT 4
REXT T

PRINT D$;°CLOSE SUBST'

I;J
K
,L
"3CD(I, 1) I

"3CHI,2) K
*C0HEL, 3 el

PRINT D$;"OPEN FRONT,L 3YT: PRINT D§;°WRITE FRONT, R' (4]

PRINT NB: PRINT JS: PRINT NP

FOR I = 1 TO NB: PRINT FS(I): REXT I
IF J5 = 0 THEN 4560

FOR 1 =1 TO JS: PRINT SH{I): NEXT I
IF NP = 0 THEN 4400 -
FOR I =1 TO NP

FOR J = 1 TO 3: PRINT CD{I,d): NEXT J
NEXT ] : _

PRINT D$;°CLOSE FRONT®

NEXT IT

NEXT 'IN

REM: #  INPUT MATERIAL PROPERTY. SAVE INTO DATA FILE ”HAT'

HOME ¢ FOR I =1 TO DM:=-VTAD 2: GOSUB 1440

VIAB 4: PRINT *  MATERIAL TYPE .....

4750

4560
4670
4580
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800

IF 1) 1 THEN 4710

VTAB 9: PRINT "YOUNG’S MODULUS

VTAB 11: PRINT "PDISSON’S RATIO -
VTAB 43: PRINT"MASS,DENSLFY

VTAB 15: PRINT "COEF, OF TEMPERATURE
VTAB 9::PRINT "YOUNS’S MODULUS
VTAB 11: PRINT "POISSON'S RATIO

VTAB 13: PRIRT "MASS DENSITY

VTAB |S: PRINT *COEF. OF TEMPERATURE
VTAB 9: INPUT *YOUNG’S MODULUS.
VTAB 11: INPUT "POISSON’S RATIO

VTAB 13: INPUT "MASS DENSITY

VIAB 15: INPUT "COEF. OF TEMPERATURE
5OSUB 1400: IF BS = *N* THEN 4730
NEXT 1

= COUI, 1)

£0i1,2)
£o(1,3)

91

*;1: PRINT : GOSUB 1440. IF BB = 1 THEN

non oM

I;J

": 60TO0 4750

L
"

= "V = YMLD)

"{PR{I):K = PR(I).
*{DEN(I):L = DEN(D)
"3AP{I):H = ARLD)



4810
4820
4830
4840
4830
4860

92

PRINT D$;°0PEN MAT,D2": PRINT D$;"DELETE NAT®

PRINT D$;"OPEN MAT": PRINT D$;°WRITE MAT®

PRINT DM: PRINT RT

FOR 1 =1 TO DM: PRINT YM{I): PRINT PR(I): PRINT DEN(I}: PRINT AP(L): NEXT I
PRINT D$;"CLOSE MAT*

RETURN

ﬂUEJ’JVIEIVI‘iWEJ’]ﬂ?
Qﬁ?ﬁﬁﬂ‘imﬂﬁﬂﬂmaﬂ



1000
1010
1020
1030
1040
. 1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180

ii90
1200
1210

1220
1230
1240
1230
1240
1270
1280
1290
1300
1310
1320
£330
1340
£330
1360
1370

HOME :D$ = CHR$ (4): VTAB 4. 60T0 1040; REH &b PLOT
PRINT *-=--em- -=": PRINT

PRINT * PLOT ': PRINT

PRINT ®-=semeome- *: PRINT : RETURN

GOSUB 1010: PRINT D$;"OPEN DAT1,D2*: PRINT D$;"READ DATI®
INPUT U,PT,EL,U,U,U,U,U,0,U,U,b,U,U,0,U,U,BN,U

PRINT D$;°CLOSE DAT1* '

DI X(PT),Y(PT),I1{EL}, TJ(EL), IK(EL), ILEL)

PRINT D$;°OPEN SUM,D2°: PRINT D$;"READ SUN"

INPUT E3,XR,DL,DN: IF DL = O THEN 1130

FOR I =1 TO DL: INPUT U

FOR 3 = 1 TO DN: INPUT U,L,Us NEXT J

NEXT I ' —

FOR I =1 TO PT: INPUT X4Eby¥(T), U NEAT I

FOR I = 1 TD E3: INPUT U,UsUs NEXT I

FOR I =1 TO BN: INPUT'U, UsoNEXT I

FOR T =1 T0 ELs INPUT U, WECLN, F3010, IKCD), IL (1) NEXT X

PRINT D$;"CLOSE SuN®
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HOME : 6OSUB 1010: VTAB'24: PRINT TAB(-4)"Do you PLDT on lonltor 7(Y/N) i INPU7

sesBs: IF BS ¢( > "Y".AND 8BS ¢ > e THEN 1180
IF B$ = °N° THEN 1210
GUSUB 1260: TEXT

HOXE : S0SUB 1010: VTAR 24: PRINT.. TAB{ 4)%Doyou PLOT on prlntEf V(Y/N) "j: INPUT

"B IF B8 < ) Yt ANDBS €5 CNS THEN 4210
IF BS = *N* THEN 1250
'PRINT D$;"PRY1": GOSUB 1260
PRINT CHRS$ (17): PRINT D$;*PREO%: TEXT : HONE
PRINT Ds;*RUN OPTIONS,D1* s
HOME : HCOLOR= 7: KGR P = 0:0 = 0:R = 0:5 = 0
FOR I =1T0PT :
IF X(1) ) P THEN P2 X41)
IF X(1) < 0 THEN @ = X(D)
IF Y(I) > R THEN R =Y(D)
IF Y(I) ¢ 5 THEN § YU)
NEXT 13X = P~ 0:Y sz-Llrv>zmmz-v
LET H = 1500/ I3P/=0:R = 0
IF 0 ¢ 0 THEN P'=" g
IFSCOTHENR = -§
FOR.H = 4, TO.ELed = 11(N:d.= LAINL:K, =, IKOND sk, <TLON)
LET X1 = (un+p)fn+mx2-uw)+mfu+2on-(um+P)¢H+2

0:X4 = (XIL) + P) tH+ 2
LET Y1 = 155 = (Y(I) ¢.R) # H:Y2 = 155 - (Y(J) +R) & H:Y3 = 155 - {Y(K) +R)

1380

1390

# HiY4 = 155 - (YIL) +R) # H
HPLOT X1,Yt 70 X2,Y2 T0 X3,Y3 T0 X4, Y4 T0 X1,¥1: NEXT N

1400 RETURN



1000 HOME :D$ = CHRS (4): VTAB 4: GOTO 1040: REN ‘¢ PRINT DATA &

1010 PRINT *~—-- at "t PRINT
1020 PRINT *  PRINT DATA  *: PRINT
1030 PRINT * *: PRINT : RETURN

1040 6OSUB 1010: PRINT D$;*OPEN DAT1,D2*: PRINT D$;*READ DAT!'

1050 INPUT XC,PT,EL,MN,NF,MI,PS,NS, KSUB 41,17,20,1R,E3,YT,NT,LU,BN, TE

1060 PRINT D$;"CLOSE DATI':LV = 1M1 =2 & MNs IF HN'= 4 THEN 1080

1070 DIM NI(EL),NJCEL) NKAEL) ,NL(EL)

1086 DIM IB(HN) LO(EJ,LV) Rl(ES LV} R2UES,LV) , FS (BN}, CD(NS;3), SHLJT), X(PT), Y(PT),F
T{BN)

1090 DIM T(PT),IX(EL), JQ(HN) VV{BN), ITIEL), IJ(EL) IK{EL), IL(EL) , THC(EL), SN(NS 2)

1100 PRINT DS,'OPEN HAT D2y PRINT DS,'READ HAT®

1110 -INPUT DM,RT :

1520 DIN YN(DM),PR(DM),DEN (DH) AP (D)

1130 FORI =1 TD DN: INPUT YHCTSPRAD) DEN(I) APLL): NEXT I

1140 PRINT D$;*CLOSE HAT®

1130 PRINT D$; "OPEN SUM,D2®: PRINT DS;'READ Sun®

1160 INPUT E3,XR,DL,DNe IF DL = 0 THEN 1210

1170 DIM ELN(DL) s DISK(DLY3)  RI(BL ;3 RACDL,3) -

1180- FOR 1 = 1 TO DL:JINPUF ELN(D) , '

1190 FOR J = 1 TO DN: INPUT DISNLL, J) Rl(l J0,RAC1, 30 NEXT i

1200 NEXT I :
1210 FOR L = 1 T0 PT& INPUT XAL), YIL), T(LJE MEXT L _
1220 FOR I =1 TO E3: INPUT LOCT,1),R1¢1,10,R201, 108 NEAT I
1230 FOR I = 1 70 BN NPUTAWIT),ETCD): HEXTLI ' :
1240 FOR 1= 170 ELs INPUF EX(HETHECT) TEEIDA I KD, ILAT : NEXT 12 TF W =
4 THEN 1260

1230 FOR I =1 TOOEL: INPUT NI{IV, NJ(I) NK{TY, NLGD) NEXT I

1260 PRINT D$;"CLOSE SUmM® :

1270 PRINT D$;*OREN SUPSET,D2°: PRINT DS;'READ SUPSET®

1280 FOR I =1 TONS: INPUT SNCI,1),SN(I,2)s NEXT I

1290 PRINT D$;°CLOSE SUPSET® -

1300 FOR I =1T0PT N T

1310 LET X{D) = INT {X{I) # 1000 + 0.5) / 1000:Y(I) = lNT IY(I) * 1000 +0,5) /
1000sT(I) = INT (T4I)=# 1000 + 0.5) / 1000: NEXT I

1320 - yTAB 23: INPUT D4 you display DATA om nonxtor’(YlN) “3B%: IF B$ ¢ ) 'Y' AND
BS ¢ "N THEN 1320 ( » '

1330 6O5UB 15903 IF BS = *N* THEN 1350 =

1340 HOME : GOSUB 1010: BOSUB 1400:" HOME : GOSUB 1010

1350, VIRB 23:) INFUT, ®Dd you print DATA on prxnter HYM) ',BS' IF B3 K 1 "Y" AND

© - B$ ¢ 3 °N" THEN 1350

1360 “IIF B$ = "N" THEN 1390

1370 PRINT DS$;°PR#1*: POKE 1557,80: CP = 1 EOSUB 1010: BOSUB 1400

1380 -PRINT D$:"PR#0"

1390 PRINT D$;*RUN OPTIONS,Di"

1400 VTAB B: PRINT "LARGEST NODE NUMBER = "iPT

1410 VTAB 10: PRINT "KUMBER OF FINITE ELENMENTS s "jEL

1420 VTAB 12: PRINT °NUMBER OF FINITE ELEMENTS ON DISK= ";NF

1430 VTAB 14: PRINT "NUM. OF NODES/ELEMENT IN LEVEL 1 = "j¥N

1440 VTAB 1&: PRINT "MAX. NUM. OF NODES IN SUBST. = "

1450 VTAB 18: PRINT °*MAX. NUM. OF ELEMENT IN ANY LEVEL= °;PS

1460 VTAB 20: PRINT "MAX. NUM. OF BOUND. CON. NODES = °;NS
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1470 IF CP = O THEN 60SUB 1600: HOME : 60SUB 1010
1480 VTAB B: PRINT *NUM. OF SUBSTRUCTURES IN LEVEL 1 = *;BN

1490 VTAB 10: PRINT “NUM. OF SUBSTRUCTURE LEVELS = *;KSUB

1500 VTAB 12: PRINT *NUMBER OF MATERIAL TYPES. = ;DM

1510 VTAB 14: PRINT "ELEMENT TYPE (1 OR 2)...... = IE

1520 VTAB 16: PRINT "NAX. NUM. OF THE SAME SUBST. = 'L

1530 VTAB 18: PRINT *MAX. NUM. OF NODAL POINT LDADS = *;E3 - 1

1540 VTAB 20: PRINT "REFERENCE TENPERATURE = AT

1550 LET Y$ = "Y*: IF MT = { THEN Y$ = *N° I

1560 VTAB 22: PRINT *THE ELEMENTS ‘ARE THE SAME TYPE . = *;V$

1570 IF CP = 0 THEN G6OSUB 1600 ,

1580 6070 1420 ’ :

1590 VTAB 23: PRINT * - B — RETURN .
1600 VIAB 24: PRINT *Press RETURN key to contxnue i~ INPUT * *;B$: RETURN

1610 PRINT TAB( 1)° --*"RETURN
1620 LET 15 = - 1: GOSUB 2170« f : :
1630 HOME :J =9 ' -
1650 FOR I =170 PT:d = J e85 1640 522 ANDCP = 0 THEN BOSUB. 1600:J = 10
1650 IF J ) 22 AND CP = 1 THEN J'= 40: /60T {700 ©
1660 IF J ¢ ) 10 THEN 1700
1670 HONE : GOSUB 1410
1680 YTAB 3: PRINT * GLOBAL NODAL COORDINATE & TEMPERATURE®: PRINT : GOSUB 1610
1690 VTAB 7: PRINT *NODE  'X-Cgor.’ = Y-Coor.  TEMP.®: PRINT *----  ------
- e - e *: PRINT , S o
1700 VIAB J: PRINT SPC( 4 - 'LEN { STRS& (E}1)5155 PRINT SPC( 11 - LEN ( STRS (X
(D)))3X(1)3: PRINT SPC( 12 < LEN-CSTRS (YOIIDDDGH (I): PRINT SPC( 8 - LEN
( STRS (T{DHTLD: NEXT T ’ '
1710 IF CP = 0 THEN GOSUB 1600
1720 HOME :J = 9:K = 1: IEMN =8 THEN K = 2
1730 FOR I =1 70 EL:J =% K: IF J > 21 AND CP = O THEN GOSUB. 1600:J = 9 + K
1740 IF J > 21 AND CP = 1 'THEN J = 9 + K: 6OTO 1790
1750 IF J < > 9 + K THEN 1790 J
1750 HOME : GOSUB 1610 ‘ _ ‘
1770 VTAB 3: PRINT TAB( 8)°ELEMENT NODES & TYPE®: PRINT : GOSUB 1610
1780 VTAB 7: PRINT "ELE. No. “Iesnd K L MATS THC.®: PRINT *------m- —-
mwm eme mee el o fTPRINT ) g '
1730 VIAB J + 1 - K: PRINT [SPC(4 - LEN.( STR$ (£)))515:(PRINT. SPC{ & - LEN ( STR$
(TN FINDEPRINT SPC( S - LEN { STRS (IJ(I)))) 131052 PRINT SPC( S -
LEN ( STRS (IK(I))))5IK(D); _
1800 PRINL | SAEC S -| CEN (STRS) (TE1199) 15 1001y 52 FRRTNT SPEUS © JLEN) (RIRS2(I
(1) IX(DY 5 PRINT TSPEX 16 = LEND(/STRE™MTHC (1)) THC(I)s TIE/MN = & THEN.18
20
1810 VTAB J: PRINT SPC( 12 - LEN ( STRS (NL(DD)))NII)j: PRINT SPC{ 5 - LEN (
STRS (NJ{I))))iNJ{I)j: PRINT SPC( 5~ LEN ( STRS (NK(I})))iNK(I): PRINT SPC(
~ 5= LEN ( STRS (NL{DDIIZNLLD
1820 NEXT I
1830 IF CP = O THEN GOSUB 1600
1840 HOME :J = 9: IF €3 = 1 THEN 1930
1850 FOR 1= 2 T0E3:d = ¢ 1: IF 3 > 20 AND CP = O THEN GOSUB 100: = 10
1860 IF J > 21 AND CP = | THEN J = 10: 60TO 1910
1870 IF J < ) 10 THEN 1910



1880
1890
1900

1910

-—

I
1920
1930
1940
1950
1960
1970
1980
1930
2000
2010
2020
2030

_ N
2040

© 2050

2060
2070
2080
2090
2100
2110

2120
2130
2140
2130
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290

HOME : GOSUB 1610 _ : : : o
VTAB 3: PRINT *  NODAL POINT LOADS IN G6LOBAL Coor.": PRINT : 60SUB 1610
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VTAB 7: PRINT *  NODE FX FY*: PRINT * ---- mes= ===="1-PRINT

VTAB J: PRINT SPC{ & - LEN { STRS (LO{I,1))));L0(I,1)5: PRINT SPCL 9 - LEN

STRS (RI(I,1))));RULI,1)5s PRINT SPC( 8 - LEN ( STR$ (R2(I,1))))5R2(I,1): NEXT

IF CP =0 THEN 60SUB 1600

IF DL = 0 THEN 2080

HOME :K = 7 \ - '
FOR I =1 TODL:K =K + 4: IF K > 19 AND.CR/= O THEN 6OSUB 1600:K = 11
IF K > 19 AND CP = { THEN K = 11: 60702030

IF X ¢ ) 11 THEN 2030

HOME : GOSUB 1610

PRINT *  NUM. OF DISTRTBUTED LOADS = *;0L: PRINF & GOSUB 1610
YTAB 7: PRINT *DIST..LOAD +ELE  'NODE No.&DIST. LOAD®

VTAB 8: PRINT * N, o BN T

VTAB 9: PRINT *--ssi--d <o : -

VTAB K: PRINT GPC( &5/~ LEN (.STRi {1)))515: PRINT. SPC( 9 - LEﬁ‘( STRS (EL
N{D)))GELNCI) 32 FORA = 4 TO DN: PRINT SPC{ 7 -

(I,d)5: NEXT J: PRINT _

VIAB X + 1: PRINT “NORMAL LOAD®3 2 FOR™J
STR$ (R3(1,3))))5RI(T, 005 NEXT J+ PRINT
VTAB K ¢ 2: PRINT *TANGENTIAL LOAD";: FOR J
STRS (R4(1,3))))iR4(F,J) 58 NEXT.J: PRINT
NEXT 1

IF CP = 0 THEN 60SUB 14600.°

HOME :J = 1: 6OSUB 1610

FOR-IT =1 70 BN

LET LB = FTUITIaW = WIIT): IF LB ¢ O THEN 2140

LET 3 = J + 28 JF-3->-21 AND-CP-=0 THEN —60SUB 16003d = 3: HOME : GOSUB 1610

IFJ>20 ANDCP = 1 THEN J = 3 o

YTAB J: PRINT "NUN. OF THE SAME SUBST. No.';IT;* = “sW

NEXT IT | | e

IF CP =-0] THEN. BOSUB-1600

RETURN . :

FOR IM =qf 70 KSUB: 6070 2280 : ' -
PRINT D$;*OPEN SUBST,L*;¥T;*,D2231S = IS + 1: PRINT D$;*READ SUBST,R";IS
INPUT NB; 05 /4P = o - |

FOR/1'= 1/ T, NB2\INPUT FSITD: NEXT.I

IF JS = 0 THEN 2230

FOR 1= 1 TO JS: INPUT SN(D): NEXT I

IF NP = 0 THEN 2270

FORI=1TON

FOR J = 1 T0 3: INPUT COAI,d): NEXT J
NEXT 1

PRINT D$;*CLOSE SUBST®: RETURN

60SUB 2180

HOME :J = 7

0
I
0
1
!

" LEN STRi_(DISN(I,J))));DIS
1 T0 DN: PRINT SPCL 7 - LEN (

170 DN: PRINT SPC( 7 - LEN (



97

2300 FOR I =1 TONB:J =J ¢ 1: IFJ > 21 AND CP = 0 THEN GOSUB 1600:J = 8

2310 IF J > 21 AND CP = | THEN J = 8: 6OTO 2330

2320 IF J ¢ > B THEN 2350

2330 HOME : PRINT : BOSUB 1610 '

2340 VTAB 4: PRINT "NUM. OF SUBST. IN LEV. *iIN;® © = "iNB: PRINT : 605UB 1%

2330 VTAB J: PRINT "NUM. OF ELEMENTS IN SUBST. = "JFS(I): NEXT I

2360 IF CP = 0 THEN 60SUB 1400 ' o

2370 FOR IT =1 TO NB

2380 IF FSCIT) >0 AND IT > ! THEN 6OSUB 2180

2390 IF FS(IT) ¢ O THEN 2600

2400 HOME : PRINT : 6OSUB 1410

2410 PRINT : PRINT °NUN. OF NODES OF SUBSTRUCTURE No. i IT;°

2420 PRINT : PRINT °NUM. OF BOUN. CON. NODES IN LEV.'.IH

2430 IF CP = 0 THEN GOSUB 1400

2440 IF J5 = 0 THEN 2490

2430 HOME : PRINT : 6OSUB 1610:1= 3

2060 FOR I =170 JSed a0+ ¢ IF J > 21 AND CP = 0 THEN GOSUB 1600:4
3 PRINT : GOSUB 1610 I

2470 IF 3 > 21 AND CP = J'THEN ] = 4 . : ——_— '

2430 VTAB J: PRINT *SUBST, NODE NUMBER OF NODE "j: PRINT SPC( 4 - LEN ( STRS (D)

NS0T = *58MD: NEXE'] \ '

2490 IF NP = 0 THEN 2590

2500 HOME :J = 9 A -

2510 FOR I =1TONP:d =0+ L2 IF L3021 AND CPi= 0 THEN- GOSUB 1600:J

2320 IF J > 21 AND CP = 1 THEN J =.19; BOTO 2570

2530 IF 3 ¢ > 10 THEN 2570

2340 HOME : PRINT : GOSUB 1610

2550 VYTAB 3: PRINT TAB( 5)"BOUNDARY CONSTRAIN AT JOINT*: PRINT-: GOSUB 1410

2560 VTAB 7: PRINT ® " NODE X ¥  X-Displ. V¥-Displ."t PRINT * = --—- ---

"8
NP

4: HOME

0.

2570 VTAB J: PRINT SPC{6 - LEN ( STR$ (CD(I,1)1))5CDCT, 135 PRINT  SPC{ 4 - LEN
( STR$ (CD(I,2)1));€D(1,2)5: PRINT SPCC S - LEN ( STR$ (CD(I,3))));5CD(I1,3);
2380 PRINT SPC{ 7'- LEN { STR$ (SN{I,1)))}{SN(I,1};: PRINT SPC( 10 - LEN ( STRS

{SN(I,2))1)35N{1,2): NEXTSL.
2390 IF CP = ( THEN SOSUB 1600
2600 NEXT IT
2610 NEXT IM | '
2620 FOR I =1 TO DM: HOME : 6OSUB 1610 _ . :
2630 PRINT TAB(|3)-HATERIAL|TYPE "~ .....| "il: PRINT :) 60SUB 1610

2640 PRINTI"YOUNG’5'MODULUS =Y
2630 PRINT "PDISSON’S RATID = "PR(D
2660 PRINT °MASS DENSITY = "jDENLI)
2670 PRINT "COEF. OF TEMPERATURE = ";AP(I)

2680 IF CP = 0 THEN 6OSUB 1600
2690 NEXT I
2700 RETURN



1000 ONERR 60TD 1670 -
1010 HOME :D$ = CHR$ (4): GOTO 1030: REM ¥ CHANGE DATA ##

1020 PRINT *® ": PRINT
1030 PRINT *  CHANGE DATA  *: PRINT
1050 PRINT * "+ PRINT : RETURN

1050 6OSUB 1020: PRINT D$;"OPEN DATI,D2": PRINT D$;"READ DAT{®
1060 INPUT XC,PT,EL,HN,NF,HI,PS,NS,KSUB,J,1T,10,1A,ET, YT NT,LU,BN, TE
1070 PRINT D$;"CLOSE DATI®
1080 PRINT D$;"OPEN MAT,D2": PRINT D&;“READ MAT®
1090 INPUT DH,RT ' :
1100 DIM YM(13),PR{13),DEN(15),AP(13) »
1110 FOR I =1 TO DM: INPUT YA{I1),PR(I),DENCE),APAT)a NEXT I
1120 PRINT D$;"CLOSE MAT®: PRINT '
1130 LET UY = PT:Vi = PT:U2 2 EkeV2 = EL:U3.= J1:V3 = d2:U4 = BN:V4 = BN: US = NS V
~ 5 = NS:Us = E3:Vb = E3:U7 = DM:V7 = DM:UB = HN:VB = Hi.
1140 VTAB 8: PRINT °LARGEST NODE-NUHBER A
1150 VTAB 10: PRINT °*NUMBER'OF FINLJE ELEMENTS s S EC
1160 VTAB 12: PRINT "NUMBER.OF FINTIE ELEHENTS ON DESK= “jNF .
1170 VTAB 14: PRINT *NUM'OF NODES/ELEMENT IN LEVEL L = *;MN -
1180 VTAB 1b: PRINT *NAX. NUM, OF NODES®IN-GUBST. E
1190 VTAB 18: PRINT *MAX. NUM. OF ELEMENT IN ANY LEVEL= *3PS.
i200 VTAB 20: PRINT °"HAX. KUH. OF BOUND. CON. HODES = "jiS
1210 GOSUB 1630: IF BS = °N® THEN 1290

" ou

1220 VTAB 8: INPUT °"LARBEST NODE NUMBER . = %PT

1230 VTAB 10: INPUT "NUMBER OF FINITE ELENENTS N
1240 VTAB 12: INPUT "NUMBER OF FINITE ELEMENTS ON DISK= *;NF
1250 VTAB 14: INPUT °NUM. OF NODES/ELEMENT 1N LEVEL 1 = “;MN
1240 VTAB tb: INPUT *MAX. NUM. OF NODES IN SUBST = "l
1270 VTAB {B: INPUT °MAX. NUM. OF ELEMENT IN ANY LEVEL= °;PS.
1280 VTAB 20: INPUT *MAX. NUM. OF BDUND CON. HODES = NS

1290 HOME : GOSUB 1020
1300 VTAB 8: PRINT °"NUMJ OF SUBSTRUCTURES IN LEVEL 1 = ";BN

1310 VTAB 10: PRINT "NUM: OF SUBSTRUCTURE LEVELS = *5KSUB"
1320 VIAB 12: PRINT *NUMBER OF MATERIAL TYPES = "0
1330 VTAB 14: PRINT “ELENENT TYPE (1 OR 2)...... = "TE
1340 VTAB 14: PRINT "MAX. NUM. OF THE SAME SUBST. = *ilu
1350 VTAB 18: PRINT *MAX.. NUM. OF NODAL POINT LOADS | =*3E3 - 1
1360 VTAB 20' PRINT ""REFERENCE- TEMPERATURE =2RT

1370 LET Y$ = *Y®: IF AT = | THEN Y$ = °N°

1380 VIAB 22: PRINT “THE ELEMENIS ARE THE GAME TYPE ‘= ';YS
1390 GOSUB 1630: IF'BS = *N* THEN 1490

1400 VTAB 8: INPUT “NUM. OF SUBSTRUCTURES'IN LEVEL 1= ',BN

1410 VTAB 10: INPUT *NUM. OF SUBSTRUCTURE LEVELS = *;KSUB
1420 VTAB 12: INPUT “NUMBER OF MATERIAL TYPES = "0
1430 VTAB 14: INPUT *ELENENT TYPE (1 OR 2)...... = HTE -
1440 VTAB 16: INPUT *NAX. NUM. OF THE SAME SUBST. = "l
1450 VTAB 18: INPUT *NAX. NUM. OF NODAL POINT LOADS = *3E3
1460 VTAB 20: INPUT "REFERENCE TEMPERATURE = "iRT

1470 VTAB 22: INPUT °THE ELEMENTS ARE THE SAME TYPE
$ < ) "N° THEN 1470

"3Y$: IF Y$ ¢ > "Y" AND ¥



1430 LET E3 = E3 + L:NT = 11 IF Y$ = *Y* THEN AT = PS

1490 LETLV = {:M1 =2 8 MN:XI = - 1:LY = 0

1500 LET 10 = 6 # J1 + 36:YR = (J1 # BN + 3 + {3 ¥ NS)) ® b6:1A = ((NN % 2) & (NN ¢
24 1) ¢ MN ¥4 ¥ LU NT) & 10 + 3b: IF KSUB > 2 THEN 20 = 9 # JT + 3.

1510 IF Ut ¢ PT THEN US = PT

1520 IF U2 ¢ EL THEN U2 = EL

1530 IF U3 < J7 THEN U3 = J1

1540 IF U4 ¢ BN THEN U4 = BN

1550 IF US ¢ NS THEN US = NS

1560 IF Us < E3 THEN U = E3

1570 IF US < MN THEN US = MN

1580 DIM 1(U8),LOIUG, LY)R1 (U6, V), R2IUG, LV} FSUVE) 0105, 30, SHIU3), X (U1, Y 101D F -
TIU4 + 1) _

1590 " DIM TAU, FX(U2), J01UR), VHLUAD, L1.12) 13 (020, EKIL2), L 022, THE 02) JSNIUS,2)

1400 IF NN = 4 THEN 1700

1610 DI NE(U2), N3{U2), ME42Y NLAUD)

1620 GOTO 1700 -

1630 YTAB 23: PRINT * N S :

1640 VTAB 25: INPUT *00 youdank'td change DATA 20V/W), %3Bs: IF BS ¢ 3 *Y* AND B
$ ¢ ) "N* THEN 1640

1650 RETURN . R AN -

1660 VTAB 23: PRINT *® - *: RETURN

1670 CALL - 998: RESUME ,

1680 VTAB 23: INPUT *Press RETURN Key'to contintie ..., *iBS: RETURN

1690 PRINT TAB( 1)® ==*: RETURN

1700 PRINT D$;*OPEN SUN,D2": PRINT DS;°READ SUM®

1710 INPUT Vb,XR,DL,DN: IF DL = OTHEN 1740

1720 DIN ELN(DL),DISN(DL,3),R3(0L; 3}, RACOL, 3)

730 FOR 1 = 1 10 DLs_ INPUT ELN()

1740 FOR J = 1 TO DN:-ANPUT DISN{I,d),R3(1,3),R4(1,3)s NEXT 4

1750 NEXT 1 —

1760 FOR L = 1 TO Vs TNPUT XIL),YIL),T(L): NEXT L

1770 FOR T =170 Vb: INPUT LOCT, 1), R1(T, 1),R201, 1): NEXT f

1780 FOR 1= 1 T0 V8: INPUT WAD),FT(D)s NEXT I

1790 FOR 1 =170 ¥2: INPUT (L), THCUR) TECDGIINN) IKCD), ILCDD: NEXT 12 IF V8 =
4 THEN 1810

1800 FOR I = 1 TO V2s INPUT NI(1),NJ(TD,NK(D),NLCTD: NEXT 1

1810 PRINT D;°CLOSE SUH®

1820 LET IS = - 1:IR= - I: GOSUB 3540

1830 /HONED< VTAB 74 60SUB 4690 4 '

1840 PRINT * GLOBAL NODAL CODRDINATE'L TEWPERATURE®: RRINT

1850 PRINT TAB( 7)" YOU SEE FROM PRINT DATA: PRINT : GOSUB 1690

1860 GOSUB 1630:H = 0:H = O: IF BS = *N* THEN 2080

1870 HOME : VTAB 7: GOSUB 1490

1880 PRINT *  INPUT GLOBAL NODAL Coor. & TENP.*: PRINT

1890 PRINT ®  FOR NISTAKE NODES & NODE No. “;PT: PRINT : GOSUB 1690: GOSUB 1680

99



1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050

- 2060

2070
2080
2090
2100
2110

HOME : PRINT : 605UB 1690

VTAB 4: PRINT " GLOBAL NODAL COORDINATE & TEHPERATURE" PRINT . GDQUB 1690

VTAB 9: PRINT "NODE No. =
VTAB 11: PRINT "X-Coor.

VTAB 13: PRINT *Y-Coor.

VTAB 15: PRINT °TEMPERATURE

VTAB 9: INPUT °NODE No. ' .F ,I' IFTCLORT >PY THEN 1950
YTAB 11: PRINT *X-Coor. = ")

VTAB 13: PRINT *Y-Coor. = 3

VTAB 13: PRINT "TENPERATURE =N

BOSUB 1630: IF B$ = “"N° THEN 2040

VIAB 11: INPUT *X-Coor. = "X

VTAB 13: INPUT *Y-Coor. = 5

VTAB 15: INPUT "TEMPERATURE = 5T

IF T < PT THEN 1920 »

FOR I =1 70 PT: IF B X1} THEN ¥ = XD

IF H < Y{I) THEN H = Y(I)

NEXT I

HOME = VTAB 7: GOSUB 1590 .

VTAB 9: PRINT * DO _YOU CHANGE SUPPORT DISPLACEMENT®

VTAB 11: PRINT *  (Y/N) .aii;;ii;f;=======;=e,, *s PRINT : GOSUB 1690
VIAB 1Mz INPUT *  (Y/N) o..in.eoioiivanaenne. "3BS: IF BS ¢ ooy AND

B$ ¢ > "N® THEN 2110

2120

2130
2140
2150
2160
2170
2180
2190
2200

2210
2220
2230
2240
2250
2260
2270
2280

2290

2300
2310
2320
2330
2340
2350
2350

2370

IF B$ = "N® THEN 2300

PRINT D$;°OPEN SUPSET,D2": PRINT DS;'READ SURSET"

FOR I = 1 TD V3: INPUT SN{T,1),8N(E,2): KEXT 1

PRINT D$;°CLOSE SUPSET"

HOME : PRINT : GOSUB 1690 =

YTAB 4: PRINT * SUPPORT DISPLACEMENT®: PRINT : GOSUB, 1690

FOR I =170 NS -
VTAB 9: PRINT "NODE No. = O
VTAB 11: PRINT "DISPLACEMENT IN X-Coor. = ®§SN{I,1)
VTAB 13: PRINT °"DISPLACEMENT IN Y-Coor. = "35K(I,2)
60SUB 16303 IF BS = "N° THEN 2230 E
YTAB f1: INPUT *DISPLACEMENT IN X-Coor. = *jSK{ll,1)
VTAB 13: INPUT 'DISPLACEHENT IN Y=Coor, | “="iSNLIL,2)

NEXT 1

PRINT D$;°OPEN SUPSET,D2": PRINT D$; *DELETE SUPSET®
PRINT D$;*OPEN SUPSET®: PRINT D$;*WRITE SUPSET®
FOR I = 1 TO NS: PRINT SN(I,1): PRINT sntx 2t REXTII
PRINT D$;°CLOSE SUPSET®

IF E3 > 1 THEN 6OSUB 2980

LET DF = 0: GOSUB 3140

HOME : VTAB 7: 6OSUB 14690

PRINT TAB( 9)* ELEMENT NODES & TYPE*: PRINT

PRINT TAB{ 7)* YOU SEE FROM PRINT DATA®: PRINT : GOSUB 1690
GOSUB 1630t IF B$ = °N* THEN X1 = XR: 607D 2740

FOR IT = 1 TO BN:VV = |: HOME : PRINT : 60SUB 1590
LET LB = FT(IT)s IF LB < O THEN 2730

100
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2380 FOR I =1ITTOBN:J=1+1: IFJ)BNOR FTLJ) > O THEN I = BN

2390 IFFT(I) COTHENW =Wy ¢ | o

2400 NEXT I '

2310 PRINT *NUM. OF THE SAME SUBST. No.*iITi® = *3W:W(IT) = W: PRINT : GOSUB {
690: 50SUB 1480 : :

2420 HOME : FOR LZ = 1 TO LB:LY = LY + 1:]X = IXILYV:THC = THEALY)sXE = X1 + 1L =
X1 . :

2830 IF X1 > XR THEN 2480

2440 PRINT DS$;°OPEN ELE2,L*;10: PRINT D$; "READ ELE2,R";LN

2450 INPUT NE

2460 FOR I = 1 TO NE: INPUT 1G40): NEXT I

2470 PRINT D$;°CLOSE ELE2":NE = NN

2480 VTAB 2: GOSUB 1490 : : : »

2430 VTAB 4: PRINT "NUM. OF NODE &NODE-NUN. OF ELE: No.";LY: PRINT : 60SUB 1490

2300 VTAB 9: PRINT *NUMBER-OF ELEMENT NODE =*5NE '

2310 FOR L = | TO NE: PRINI-"NODE NUMBER FOR ELEMENT = SFI0(L): NEXT L

2520 PRINT *TYPE OF ELEMENT =51 :

2530 PRINT *THICKNESS OF'ELEHENT = "3 THC

2340 GOSUB 1830: IF.BS = “N* FHEN 2720

2530 FOR I =170 NE:J = 1 #1 - '

2360 VTAB J: INPUT "NODE NUMBER FOR ELENENT = 10D = 10610 NEXT T

2570 INPUT *TYPE OF ELENENT | =RInnY = i
2380 INPUT "THICKNESS OF ELEMENT = " THCRTHCILY) = THC

12390 PRINT D$;*OPEN ELE!,L*; 10:LK = X1: PRIN) 0$; “NRITE ELE1,R";LN

2600 PRINT NE

2510 FOR'I = { TO NE: PRINT IQ(I)s NEYT I .

2620 PRINT D$;'CLOSE ELEI®S IF KSUB 3 THEN 26700 =

2630 PRINT D$;*OPEN ELE3,L";10: PRINT D$;*NRITE ELE3,R"; LN

2640 PRINT NE :

2650 FOR I =1 TO NE: PRINT I8(I): NEXT I

2660 PRINT D$;°CLOSE FLET®

2670 FOR 1= 1 TOWVA IF I = 1 THEN 2690 : :

2680 FOR J = 1 7O NEsJB(Y) = JBUJ) - FTUIT ¢ 1 - 1)e NEAT J .

2690 LETK =LY+ {1 = 1) & LB:I1(K) = JR{1):1d(K) = JE2RIKIK) = JRU3)2ILIK) =
QUAN:IXK) = LX:THCIK) = THC: IF NN = 4 THEN 2710 o

. 2700 LET NIK), = JOUS):NIKD = JO(4):NK(K) = J017):NL(K) 3 J848) -

2710 NEXT I . *

2720 NEXT LIsLY =LY kAW = 1) # (B - n -

2730 NEXTITSHC = (M1 ® (ML + 10) /24 (M1 # LU NT):I8 = ((NN ¢ 203 (HN & 2 +
D)+ BN ¥ 4 & LU & NT) % 10 + 36: HOME _

2740° PRINT D8; Y0Peil LOCATE,DZ": PRINT D8;"DELETE LOCATE® |

2150 PRINT'DS; *0PEN LOCATE®: PRINT D$;*NRITE LOCATE®

2760 FOR I = 1 TO PT: PRINT X{I): NEXT I '

2770 FOR I =1 TO PT: PRINT Y(I): NEXT I

2780 FOR I =1 TO PT: PRINT T(I): NEXT T

2790 FOR I = 1 TO EL: PRINT IX{I): NEXT I

2800 PRINT D$;"CLOSE LOCATE®
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2810° PRINT D$3"OPEN SUN,D2°: PRINT D$;°DELETE SuM*

2820 PRINT D$;"OPEN SUH‘: PRINT D$;“WRITE Sum"

2830 PRINT E3: PRINT X1: PRINT DF: PRINT DN: IF DF = 0 THEN 2870

2840 FOR 1 =1 TO DF: PRINT EEN(D)

2830 FOR J = { TO DN: PRINT DP{I,d): PRINT RS(I,J)s PRINT R&{I,J): NEXT J
2860 NEXY I : : :
TO PT: PRINT X(L): PRINT Y{L): PRINT T{L): NEXT L

2870 FORL =1 :
2880 FOR I =1 TO E3: PRINT LO(I,1): PRINT RE{I,1)s PRINT R2(I,1): NEXT I
2890 FOR I.=.{ TO BN: PRINT VV(I)' PRINT FT(I)z NEXT |

-2900 FOR I =1 TO EL: PRINT IXCH): PRINT THCUI): PRINT JT(D): PRINT IJ(I): PRINT I
~KtI): PRINT TL{I}s NEXT I: IF M = 4 THEN 2920
2910 FOR I =1 T0 EL; PRINT NI(I)' PRINT NJ(D): PRINT-NE(i)e-PRINT N(D: NEXIT T
2920 PRINT D$;"CLOSE SumM*
2930 PRINT D$; "OPEN DAT1,D2": PRINT D$;*DELETE DAT1®
2940 PRINT D$;"OPEN DATI" PRINT_D$$"HRITE DAT!?
2950 PRINT XC: PRINT PT: PRINT EL: PRINT MN: PRINT NF: PRINT RI: PRINT PS: PRINT N
S' PRINT KSUB: PRINT JZ: PRINT IRe' PRINT 10: PRINT 1A: PRIKT ES' PRINT YR: PRINT
NT: PRINT LU: PRINT BN: PRINT JE
2960 PRINT D$;°CLOSE - -DATI": POKE 218,0
2970 PRINT D$;°RUN OPTIONS,DI*
2980 HONE : VTAB 7: GOSUB 1690 _
2990 VTAB 9: PRINT * ~ DO YOU CHANGE NODAL POINT LOADS”
3000 VTAB I11: PRINT * = (V/N) ..e..deeshaaivnuanws  ®: PRINT : GOSUB 1690
3010 VTAB f1: INPUT ° (Y/N) eeeseneniidaniaion o "iB%2 IF B$ ¢ ) *Y® AND BS$
¢ > "N".THEN 3010
3020 IF B$ = "N® THEN RETURN
3030 HOME': FOR I = 2 T0 E3: VTAB 2' 605UB 1690 '
3040 PRINT °NODAL POINT LDAD No. = “j1-=1: PRINT : GOSUB 1490
3050 YTAB 9: PRINT. *NODE Ho. = "LD(I 1)
3060 VTAB 11: PRINT °LOADING - IN-X=Coor. = Rl(l 8
3070 VTAB 13: PRINT "LOADING IN Y-Coor. = *jR2(I,1)
3080  GOSUB 1630: IF B$ = °N* THEN 3120
3090 VTAB 7: INPUT *NODE No. = LU0, 1)
3100 VTAB 11: INPUT "LOADING IN' X-Coor. SRUL D
110 VTAB 13: INPUT-*LOADING IN Y=Coar, "IR2(I ) ¢
3120 NEXT I
3130 RETURN
3140 HOME : VTAB 7: 6OSUB 1590
3150 VTAB 9+ PRINT *~, DO YOU CHANSE-DISTRIBUTED (LOADS™
3160 VTAB 14z PRINT * L UY/N) Loliiisvnndeaivnsessl "5 PRINT @ GOSUB 1699
3170 YTAB 11g INPUT * - {Y/N) viuuveenvesonnnnenaas  "3B$2 IF BS ¢ ) °Y* AND BS$
¢ > "N* THEN 3170 ' ' '
3180 IF B$ = °Y* THEN 3230
3190 LET DF = DL: IF-DL = 0 THEN RETURN
3200 FOR I =1 TO DF:EEN(D) = ELN(I)
3210 FOR J = 1 TO DN:DP{I1,d) = DISN(I,J):R5(1,)
J
© 3220 NEXT I: RETURN
3230° HOME : PRINT : 60SUB 1690
3240 VTAB 4: PRINT "NUM. OF DISTRIBUTED LDADS

R3(1,3):R6(1,0) = R4(I, 302 NEXT

"iDL: PRINT : GOSUB 1690
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3250 60SUB 1630: IF B$ = °N* THEN 3300

3260 VTAB 4: INPUT *NuM. OF DISTRIBUTED LOADS. = °iP$

3270 LET DF = DL: IF P$ ¢ > ** THEN DF = VAL (P$)

3280 VTAB 4: PRINT *NUN. OF DISTRIBUTED LOADS = *;DF: IF DF = 0 THEN RETURN

3290 60TO 3310

3300 LET DF = DL: IF DL = O THEN RETURN 4

3310 DIN EEN(DF),DP{DF,3),RS(DF,3),R&(DF,3):DN = 2: IF MN = B THEN DN = 3

3320 HOME : FOR I =1 T0 DF. VIAB 2 60SUB 1690

3330 PRINT 'DISTRIBUTED LOAD No. = *;1: PRINT : 505UB 1690: IF I b DL THEN

3410 '

3340 VTAB 9: PRINT "ELEMENT No. ,ELN(I) EEN(I) = ELN(I)

3350 FORJ =1 TO DN:eJL =7 ¢ (J #.4)

3360 VTAB Ji: PRINT "NODE No. . = ,DISH(I Jhs P (I, J) = = DISN(I, J

) ‘

3370 PRINT "NORMAL DIST. LOAD £ »R3IML,J0:RSUT, ) = RK(I,J)
- 3380 PRINT °“TANGENTIAL DIST. LORD = FIRA(T,J)eRb(1,0) = RAVEGD): NEXT J
3390 60SUB 1630: IF B$ = *N* THEN'3320 ’ N \

3400 GOTO 3470

3410 VTAB 9: PRINT "ELEMENT No. = "0 EEN(D) =0

3420 FORJ = 1 TODN:JE =7 &0 £ 4) & &

3430 VTAB Ji: PRINT "HODE Wo. - ';O:DP(I;J) = 0

3440 PRINT "NORMAL DIST. LOAD = "§0:R3{I4) = 0

3450 PRINT °TANGENTIAL DIST. LOAD . = 2;0:R8¢1,d) = 0z NEXT J

3460 GOSUB 1630: IF BS = "N® THEN 3520

3470 VIAB 9: INPUT °ELEMENT Na. = "EEN(I)' IF EEN(T) < 1 oR EEN(

1) > EL THEN 3470

3480
3490

FORI=1TODN:JE =7+ (J & 4) . ’
VTAB Ji: INPUT °NODE No. : % '=_‘;DP(I,J): IF DP{L,J) C1ORD

P{I,J) > PT THEN 3490

3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
34600
3610
3620
3630
3640
3650
3640
3670
3480

INPUT "NORMAL DIST.ZLOAD
INPUT "TANGENTIAL DIST./LOAD
NEXT I

RETURN

FOR IM = 1 TO K5UB: GOTO 3820.
LET 15 = I8 + lsJIF.15 2 ZT THEN..ZS, =15 = | -
PRINT D$;°0PEN FRONT,L®;YT3*,D2°: PRINT Di;'READ FRONT, R';ZS

SRS,
"iR6(1,d0: NEXT J

- INPUT NB,JS,NP

FORI=1T0 NB: ‘INPUT FS(I)' NEXT 1

IF 35,240 FHEN 3610 s _
FOR 1 =01 T@\JS: INPUT SN(I): NEXTI
IF NP =0 THEN 3630

FORTI =1TONP

FOR J =1 TO 3: INPUT CDII,J): NEXT J
NEXT 1 '

PRINT D$;"CLOSE FRONT®

RETURN

HOME : PRINT : GOSUB 1490 '
PRINT *NUN. OF SUBST. IN LEV. *;IN;" = *iNB: PRINT : GOSUB 1590: RETURN
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3690 HOME : PRINT : 60SUB 1690 ' -
3700 VTAB 4: PRINT *NUN. OF SUBST. IN LEV. *;IM;* .= "jNB: PRINT : GOSUB 14

90
3710 6OSUB 1630: IF B$ = "N* THEN 3740
3720 VTAB 4: INPUT "NUN. OF SUBST, = "iNB
3730 VTAB 4: PRINT °NUM. OF SUBST. IN LEV. *;IN;* = *INB
3740 FOR T =1 TONB:J = J + 1; IF J = 8 THEN GOSUB 3670

3750 VTAB J: PRINT *NUM. OF ELEMENTS IN SUBST. = "FSIIe IFJ C22AND I ¢
NB THEN 3810 '

3760 6OSUB 1630: IF B$ = "N* THEN 3800

3770 LETI2=J-8:10 =17

3780 FORI1 =1-12701:0 =10+ |

3790 VTAB J: INPUT °NUN. OF ELEMENTS IN SUBST. = "FS(II)' NEXT .

3800 LET J =7

3810 NEXT I: RETURN ‘

3820 GOSUB 3530:d = 7: 60SUB-36%0

3830 IF IM > 1 THEN 3850

3840 FOR I'= { TO NB:FTLH) = FSTIN s NEXTT

- 3830 FOR IT = { 10 NB

3880 IF FSUIT) > O AND Li'> L/THEN ' GOSUB 3550:] = 7' 505UB 3690

3870 IF FS(IT) < 0 THEN 4280

3880 HOME s PRINT : BOSUB/149 '

3890 VTAB 4: PRINT *NUN. OF NODES OF SUBSTRUCTURE No."31T3®

3900 VTAB b: PRINT *NUM. OF BOUN. CON. NODES IN - LEV,°3IN;®
1690

3910 GOSUB 1630: IF B$ = "N° THEN 3940

3920 VTAB 4: INPUT *NUM. OF NODES OF SUBSTRUCTURE

3930 VTAB &: INPUT *NUM. OF BOUN. CON. NODES

3940 LET J = 7: IF JS = 0 THEN 4050 ;

3950 FOR I =170 JSsy =J + t: IF J ) 8 THEN 3980

3960 _HOME : PRINT 3 BOSUB-1690- '

3970 VTAB 4: PRINT *./ NUM. OF SUBST. NODES

3980 VTAB J: PRINT "SUBST. NODE NUMBER
4040 ‘

3990 60SUB 1830: IF BS = _*N* THEN 4030

4000 LET I12=3-8:d =7

4010 FOR It 371 -112 70 1:J = J + 1

4020 VTAB J: "INPUT “SUBST. NODE NUHBER

4030 LETJ =7

4040 NEXT 1

4030 CIF NB'= O THEN 4180

4060 HOME : PRINT : GOSUB 1590

8070 VTAB 4: PRINT * NUM. OF BOUN. CON. NODES - = ";NP :

4080 VTAB b: PRINT *  ( Free =0 : Fixed =1 )": PRINT ¢ GOSUB 1690.

4090 FORI=1TONP

4100 VTAB fl: PRINT "NODE NUMBER WITH BUUN. CONSTRAIN= *;CD(I,1)

4110 VTAB 13: PRINT "B. C. IN X-Coor. “iC0(1,2) -

4120 VTAB 13: PRINT "B. C. IN Y-Coor. ';CD(I,S)

4130 60SUB 1630: IF -B$ = "N* THEN 4170 '

IQJS
"ilP: PRINT : GDSUB

I8
3P

*j0S: PRINT /6008 1690
SSSNIT): IF 3 € 22 AND 1 JS THEN

"SNtTL: NEXT If



4140
450
4160
$170
4130
4190
4200
4210
1220
4230
4240
4250
1260
4270
4280
4290
4300
4310
4320
4330
3340
135
4360
1370
1380
4390
4400
1410
5420
30
4440
4450
4450
3470
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VTAB 11: INPUT *NODE NUMBER WITH BOUN. CONSTRAIN'-"CD(II 1)

VTAB 13: INPUT *B. C. IN X-Coor.

VIAB 13: INPUT *B. C. IN Y-Coor

NEXT I

PRINT : PRINT D$;*OPEN SUBST,L*;YR:IR.= IR + 1:

'PRINT NB: PRINT JS: PRINT NP

FOR I =1 7O NB: PRINT F5(I)s NEXT I
IF JS = 0 THEN 4230

FOR 1 = 1 T0 JS: PRINT SHT)e NEXT ]
IF NP = 0 THEN 4270

FOR I =1T0NP

FOR J = 1 T0.3: PRINT CDAT, J)s" NEYT J
REXT I

PRINT D$;°CLOSE SUBST®

NEXT IT

NEIT INM

HOME : FOR I =1 TO'DH: WTAR/2: BOSUBI 1490

";CDH1,2)
“;C0M11,3)

PRINT D$;*WRITE SUBST,R*;IR

PRINT TAB( 4)*MATERIAL' TYPE ..... "l PRINT : 60SUB 1690

NEXT I _ .

PRINT D$;"OPEN MAT,D2%: PRINT D$;*DELETE WAT®
PRINT D$;*OPEN HAT" PRINT DS;'HRITE NAT®
PRINT DM: PRINT RT

VTAB 9: PRINT "YOUNG’S MODULUS = 5yl
VIAB 11: PRINT *POISSON’S RATIO = PRI
VTAB 13: PRINT *MASS DENSITY = "3DEN(D)
- VTAB 15: PRINT *COEF. OF TEWPERATURE = L3RRt
BOSUB 1630: IF B$ = *N* THEN 4410 .
VTAB 9: INPUT *YOUNG’S MODULUS = "jYNeh
VIAB 11: INPUT *POISSON’S RATIO = *jPR{I)
VTAB 13: INPUT *MASS DENSITY : = *;DENLD)
VTAB 13: INPUT “COEF. OF TEWPERATURE = “;AP(1)

FOR I = { TO DM:OPRINT YM(T) : CRRINT PR(I)' PRINT 'DEN(I) ¢ PRINT APCD) : NEXT I

PRINT D$;°CLOSE NAT®
RETURN
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1000 HOME :D$ = CHR$ (4): G0TO 1110: REM o STIFFNESS 3+

1010 PRINT P--vemcsmaneacaan "s PRINT

1020 PRINT *  STIFFNESS  *: PRINT

1030 PRINT ®-—mececmecanaaae *s PRINT : RETURN

1040 REM

1050 REN ::-::::-'-'-""'-:-::::-""-"":zzz::::--::'
1060 REN 11 THIS SUBPROGRAM PERFORNS STIFFNESS MATRIX ::
1070 REM HH AND LOAD VECTOR OF EACH ELEMENT 2!
1080 REN HH SAVE DATA INTO FILE ® STIFFI * HH
1090 REM A R R R R R AR R RN F NS SR AP TR,
1100 REN

1110 GOSUB 1010: PRINT D$;*OPEN DATH,D2": PRINT-D3;*READ DAT1®

1m1mnwmuumnwmmnumumnmwmm

1130 PRINT D$;*CLOSE DATI

140 PRINT DS;“OPEN AT, 025 RRINT_DS; *READ MAT"

1150 INPUT DN,RT

1160 DI YN(DN),PR(OM)., DENTDN) 4P (o)

1170 FOR 1= 1 TO DN: INPUISYNLIY,PRIT), DENCI],APCI) 2 NEXT 1

1180 PRINT D$;*CLOSE MAT®

1190 LETLY = 1:M = 2 # HNENG/® 2500 = O:bD = (308 = - 1302 = - 130K = 0:J5 = 0
tIF NN = 4 THEN 12000 : -

1200 DIN NI(EL) NJ(EL),NK(EL), NLIEL)

1210 DIN TQUMN), (N1, 1) ND (T, LOIES, LV, RIIES, LV) ,R2(ES, L, 1(PT), Y (PT) , P (N1, LU,
MT), FTIBN), TIPT), IX(EL) 1000, YV BN , THEIEL)

1220 DIN PLI3,3),HET(3, 3), AL (34, YL (8, EX UMD, EY (M), ES(HN) ,EN (MN) , JAC 2, 2) ,B(3, 1
7),E03,3), X1(4) , ET (), BTE (41, 3), 114ELY, FILEL;IK (ELY L (EL), NEL (), NTE ¥8)

1230 6070 1290

1240 VTAB 242 PRINT * Do you accept these data 2 (Y/N) *;: INPUT * ";BS: RETURN

1250 PRINT TAB( 1)* - ==emenmzact RETURN
1260 REM TRIIIIRBRAIIIIaANIIINIIINTIIsacaanzansRzaz Ty

1270 REM :: READ.POINTS AND WEIGHTS FOR GAUSS QUADRATURE ::.

1280 REM ::::::::::::;:::::""-' fratrznanianaienniaia:

1290 FORI=17T03

1300 FOR J =1 TO 3: READ PL(I Ji: NEXT J

1310 NEXT |

1320 DATA 0.+ 577350269190, . 774396449241 0,.577350269190 0,0 +0, . 774596669241
1330 FORI=1703

1340 FOR J = 1 70 3: READ WGT(I,J): NEXT J

1350 NEXT I

1360 DATA" /2,1,,555555555556,0,1,. 888888888889, 0,0, . 555555555555
1370 FOR I'="1 TO 4: READ ET(D)Y NEXT'I

1380 DATA  -1,-1,1,1

1390 FOR 1=1T0 4 READ XI(D): NEAT I

1400 DATA  -1,1,1,-1 .

1410 FOR I =1 TO PT:ND(I) = 0: NEXT I



1420
1430
1440
1450
1460
1470
1480
1490
1500
1510

4 THEN 153

1320
1530
1540
1530
1560

1570

1580
1390
1600

107

PRINT D$;°OPEN SUM,D2": PRINT D$;*READ SUN®
INPUT E3,XR,DL,DN: IF DL = 0 THEN 1480 '
DIM ELN(DL),DISN(DL,3),R3(DL,3),R4(DL,3},R5(DL,3), Rb(DL 3
FORI =1 Tﬂ DL: INPUT ELN(I)
FOR J = 1 TO DN: INPUT DISN(I,Jd),R3(I,J),R4(1,3): NEXT J
NEXT | ' ' :
FOR L 0 PT: INPUT X{L},Y(L),TiL): NEXT L
FOR 1 0 E3: INPUT LO(I, 1), RE(I,1),R2(, 1) NEXT I
FOR 1 0

1 0

FOR

BN: INPUT WID),FT{I): NEXT I o
EL: INPUT IX{I),THCID), IXC1), 1O(D) OKAD), IL(D): NEXT I: IF MN =

— =y

|
H
i
1
0

FOR I =1 70 EL: INPUT NICD),NJCI) NKUD)GNLLI): NEXT T

PRINT D$;°CLOSE SuM® , ‘ ' _

PRINT D$;*OPEN STIFFL,D2°: PRINT D$;°DELETE STIFF1*: PRINT D$;°*CLOSE STIFF1®
PRINT D$;"OPEN ELE2,D2°: PRINT D%j°DELETE ELE2®: PRINT D$;*CLOSE ELE2"

PRINT D$;"OPEN SUN;D2": PRINT D$;°DELETE SUM®: PRINT D$;*CLOSE SUM*

PRINT D$;"OPEN DI5KyD2° i PRINT D$; "DELETE DIST®: PRINT D$;*CLOSE DIST® ‘
PRINT D$;"OPEN"STRESS,D2%: PRINT DS,'DELETE STRESS®: PRINT D$; "CLOSE STRESS®
IF E3 < 2 THEN 1450

FOR I =1 TOEL:d s THUD):NDCJ) = NDAJ) + 1:d = LJ(ID:ND(J) = NDI(J) + l i=1

K(IV:NDCD) = ND(J)% 130 = IL(DDsNDCT) = NDGJ) + f: NEXT I IF MN = 4 THEN 1620

1610

1620
1630
1640
1650
16460
1670
1680
1690
1700
1710
1720
1730

‘1740

1750
1760
1770
1780
1790
1800

1810.

1820
1830
1840
1850

1850

13K
KT :NDAI) = NDAJA + 12 = NLODDsNDCI) = NDCJD + &2 NEXT

REM 2 FIND MATRIX OF ELASTIC STIFFNESS FOR :3
REM t: PLANE STRESS AND PLANE STRAIN - t
‘REM BIrIIIIIIISSILLALIILIILILIIIINILLIALIONNSY

FOR I =1 T0 EL:di'= HI(I):ND&J) SNDIGT + 450 = RIDIaNDO) = NDLOY + 15l = ¥
I :

FOR J =2 70 E3:1 = LOAJ, 104 IF ND(I) =0 THEN 1440

LET R1(3, 1) = RLW, 1)/ NDUIDIR2ED, 1) = R2(3,1) / NDAD)

NEXT J

IF DL ¢ >0 THEN GOSUB 3400 :

FOR I =1 TO PT:ND(D) = 25 NEXT 1

REM . soesszssscsssrsosspsnesnseneneses
REX :: LOOP OVER EACH SUBSTRUCTURE ::
REM siitsannnansnnninnInIIInInIILINS
FOR 1T = | 'TO BN

LET LB = FT{IT)s IF LB ¢ O THEN 3310
LET W = WW(IT)

REM RS RERE SRR SRR ELERRR AR

REM s LOOR OVER, EACH, ELEMENT 1

REN RS ML R R AR RS HH]

FOR LIy= ' TO LB:LY = LY + 131X = TX(LY):THC = THE(LY)

PRINT D¥;"0PEN ELE1,L";70:X1:= X1 ¢ 1:LN = Xis PRINT D$;°READ ELEI R*LW

INPUT-NE

“FOR I.= 1-JO NE: INPUT-I8(I)2 REXT I

PRINT  D$;"CLOSE ELE1®

REM R ERRLRREE

IF TE = 2 THEN 1880
LET F = YH(IX) 7 (1 + PRUIX)):6 =F # PR{IX) / (1 - 2 ¢ PRUIX)):H=F + 6
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1870 LET E(1,1) = H:E(1,2) = 6:E(1,3) = 0:E(2,1) = 6:E(2,2) = H:E(2,3) = 0:E(3,1) =
0:E(3,2) = 0:E(3,3) = F / 2: 607D 1900

1880 LET F = YN(IX) / {1 ¢ PR(IX}):6 = YN(IX) / {4 - PRUNIH = F 46/ YH(IX)

1890 LET E(1,1) = H:E{1,2) = H + PR(IX): E{1,3) = 0:E(2,1) = H # PROIN):E(2,2) = H:
E(2,3) = 0:E(3,1) = 0:E{3,2) = 0:E43,3) =F / 2

1900 HOME @

60SUB 1010: VTAB 8: GOSUB 1250

1910 PRINT *STIFFNESS & LOAD VECTOR OF ELE. No.*;LY: PRINT : GOSUB 1250

1920
1930
1940
1930
1960

030

1970
-1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190

2200
2210
2220
2230
2240
2230
2250

2270

2280

PRINT : PRINT TAB( 16)"";: FLASH : PRINT "RUNNING": NORMAL
FOR I =1 TO NE:L = IB(I)sXL(I) = X{L)sYLLI) = Y(L): NEXT 1
LET AREA = (L2) = ALUE)) # (YLUZ) - YL(2MD:M = 0

FOR L =1 TO NE:EX{L) = Q:EY(L) = 0:ESL) = 0: NEXT L

FOR 1 =170 NE:J =

REM :
REM :
REM s
FOR 1 =1
FIRJ=1T
NEXT 1
IF M7
FOR

IZE STIFFNﬁSS HATRIX AND LDRD ECTOR_"

. o= ae
—
—

" g bw
>

oe = a»

z
=
—
"~
~
—
—
=
m
=
[
<>
-
(=4

E NODAL PUINT LOADS INTO LDAD VE

THEN 2230
CTDRS OF ELEHENT HH
R

AV
REM I T
FORJ1 =2 T0 ES
FOR I =1 TD NE: JQ(I)
FOR J2 = 1 TO'WY

FOR J =1 TO NE2/IF 02 ) | THEN Jaq) =
IF LOGILEV) ¢ 3 J0(J) THEN 2200
LET I =1: IFHT-> 1 THEN =11

18(I): NEXT I

3843} - FTUT +492 - 1)

LET L =2 # :K = L~ 1:P(K,J2,1) = P(K,J2, I) + RLGILLV):PIL, 32,10 = PIL,J2,
I} + R2{31,LW) :

NEXT §

NEXT J2

NEXT Ji

IF DL-= 0-THEN, 2410

RE" HEHHHEH e

REM s ADD DISTRIBUTED L0

REM T HEE S TR TR I
L1
{I):

® aaf ws

FOR J1 = 1 TO DL:J4 = J5 +
FOR I =1 TO NE2JO(D) = 10¢(

w

I0(1):H = B ¢ ND(J)s NEXT 1: IF WT ) l AND LI < LB THEN 2
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2290 FORJ2 =1 TOW: IFJ2 > 1 THEN J4 = J4 + LB

2300 FOR J3 1 TO NE: IF J2 > 1 THEN JB(J3) = J0(J3) ~ FT(IT + J2 - 1)

2310 FOR J =1 TO DN: IF ELN(JI) < > J4 OR DISNUIL, 1) ¢ > JR(J3) THEN 2340

2320 LET 1 =1 IFNT > L THEN I = LI

2330 LET L = 2 §J3K = L - 1iPIK,I2,1) = PIK,J2,1) ¢ RSUJL,0):PIL,I2,1) = PitL,J2,
I} + R&LIL, D)

2340 NEXT J -

2350 NEXT J3

2360 REXT J2

2370 NEXT 01

2380 REM SrIrInrINrIIINNILIIOINNNNaNncaiiaiascare:

2390 REM - :: ENTER LOOPS FOR AREA NUMERICAL' INTEGRAT

2400 REM R R R AR R R S S SRR = L S R

sssas

10

2410 FOR NA = | TO N6:PX = PLINA,NG)

2420 FOR NB = 1 TO NG:PE S-PLINE,NE}: IF BN = 8 THEN 2480

2430 REH :’:--u.gzua-n-.-u-n-u.-':z::.zznn 38sssssns -on-::- ’

2440 REM :3 FIND THE SHAPE EUNCTIONS AND SHAPE FUNCTION ::

2350 REM :: DERIVATIVES FOR 4-NDDES-OR 8-NODES ELEMENT ::

2460 REH ::::--n---:---u--n..oo----..nn-nu.-n------n-‘-.-

2470 FOR'L = 1 TO 4:ADUMS= (§'+ XT(L} #PX) / 4:BDUN = (1 + ET(L) % PE) / 4:EN{L) =

4 & ADUM # BOUM:NXIML) =/XI4L) * BDUH_NTE(L) = ET(L) # ADUM: NEXT L: 60TO 2580
2580 LET EN(1) = {1 - PX}i% (4 =/PE) = [ - BY < PE - 1) / &:EN(2) = (1 + PX) & {f -
PE) # (PX - PE - 1) / 4:EN(3) = (1% PX) £ {1 £ PE} & (PX + PE - 1) / H:EN() =

{1 -PX) # (1 +PE) # (-PX+PE~1) /4 1 _

2490 LET EN(S) = (1 - PX A 2) % (1 - PE) / 2:EN() = {1 $ PX) # (1 <PE~2) / 2:E
NI7) = {1 = PX ~2) # {1 #PE)7 2:EN(8) = (1.~ PX) # (1-PE~2) /2 .

2500 LET NXI{1) = (PE + 2 # PX =2 #PX ¢ PE=PEA 2) / 4:KX1(2) = (-PE+2 %P
X-2#PX #PE+PE"2) / &:NKT(3) = (PE # 2.8 PX #2#PX#PE+ PE ~2h 14
(NXT(H) = { -PE+2 #PY +2#PL ¥ PE-PE~2) /8 '

2510 LET NXIM5) = ( = PX + PX # PED:NXI(8) = (1 = PE * 2) 4 2:N{I{7) = { - PX - PX

# PE)INII(B) = =dsPEA2) 42 :

2520 LET NTE(1) = (PA'+ 2 #PE - 2 # PX # PE - PX * 2) / &:NTE(2) = ( -PX + 2 %P
E+2#PX #PE-PL~2) /7 4:NTEIS) = (PX 2 #PE + 2 8 PXe PE +PX*2) 14
INTE(R) = ( - PX &2 #PE-28PX#PE+PY*2) /4 A

2530 LET NTE(S5) = ( - 1 # PX ~ 2) / 2:NTE(&) = { - PE - PX ¥ PE):NTE(7) = (1 - PX

2) / ZINTEAB) = & =PE # PXs#-PE), ¢

2540 RENM SHH SRR EE P S Y SR HE S U BT FY
2530 REM 22 INITIALTIE JACOBIAN MATRIX AND ::
2560 REM :s STRAIN-DISPLACENENT MATRIX B ::
2570 ~REM SHIIANS LIS AN T pans N N p e 0t
2580 CFOR T'= 1 T0 2
2390 FOR J = 1 TO 2:JAC(I,J) = 0: NEXT J

- 2600 NEXT I
2610 FORI=1T03
2620 FOR J =1 T0 17:B{1,) = 0: NEXT J

2630 KEXT I



2640 RE” I T I H AR S S S R S S N SN O

2650 REM t+ FIND JACOBIAN MATRIX AND ITS DETERHINANT 3

2640 REM R R R P IR YRR FRRRTITIN R

2570 FOR L = § TO NE: JAC(L, 1) = JACUL, 1) ¢ NXICL) # XL(L): JAC(Y, 2) = JAC(1,2) + NX
IL) & YLIL): JAC(Z 1) = JAC(2,1) + NTE(L) £ XLIL): JAC{2,2) = JAC(2,2) +. NIE(L) ¥
YLIL) s NEXT L

2480 LET DJ = JAC{L, 1) JAC(Z 2} - JAC(2,1) # JAC(I 2): ADUH =z JAC() DI

2690 LET JAC(I,1) = JAC(2,2) / DJ: JACH,2) = - JAC() 2) / DJ JAC(Z,1) = - JAC(2,
1y 7/ DI:JAC(2,2) = ADUH

2700 FORJ =1 TONE:L =2 % J: K =L-1

2710 REM HH H HEET

2720 REM FDRH S)RAIN DISPLACEHENT HATRIX B w

2730 REM - rsesesssrzasassricssssase: R ,

2740 LET B{L,K) = JAC(1,1) # NXI(D) + JAC(1,2) # NTELI): B{2, L) = JAC(Z 1) # NXI(J)

+ JAC(2,2) & NTE(J) B(3,K) = Bi2;L): B(3,L} = B(l K): NEXT J

2750 LETTK =0

2760 FOR L =1 TD NE:TK = TK# ENIL) # THC NEXT L :

2770 LET BY =" - DEN(IX):BX =.0

2780 LETDV = WG6T(NA,NG) & WBT(NB,NG) # TK & DJ

2790 FORJ =1 TONE:L = 2 # 2K = L=

2800 FORN =170 3: BTE(K, M) = BU1.K) & ECL N} # B(3,K) & E(S N) BTE(L, N) = B(2 L)
CEE(ZN) + BI3,L) # E(3,N)e NEXT N

2810 LET N =1y IF NT > THEN M= LI

2820 REN R FEERT R R TN

2830 REM :: ADD BODY FORCES TQ LOAD VECTURS OF ELEMENT 12
2840 REM R L L e LR F Y EER PPy P LS R T PR RR A v ow,
2830 FOR 1 =170 W:P(K,I,N) =P(K, TSN+ ENWE £ BX/3 DVPIL, I N) = P(L I, M)+ E

N(J) # BY # DV NEXT I
28460 NEXT J
2870 LET K = 13 IF NT >} THEN K = L7
2880° REM SRIINIIINNINIstnnaseesysat s anananarin i
2890 REM £+ ADD INITIAL THERMAL STRAINS TO LOAD VECTORS OF ::
2900 REM s ELEMENT. CALCULATE ELEMENT STIFFNESS x
2910 REM R S T TR S e PN e SR P IR
2?20‘ FOR T =1 TO NE:JRID) = 18(D): NEXT 1
2930 FOR-II =1 TO W : :
0.3:841,17) = 0 NEXT I

2940 FORI =171 '

2950 FOR L = { TO NE: IF IL.> § ‘THEN: JatL)Y = J&(L) - FT(IT + II -1

2960 LET 1 = JBIL)Y'IF TE = | THEN 2980° ' : :

2970 LET EX(L) = AP{IX) # (T(I) - RT): EY(L) AP(IX) # (T(I) - RT):ES(L) = 0: 6070
2990 ' '

2980 LET EX(LY = (1 |+ BRULXD) e lap QLI #TED) - RT ey (L) = (f + PRILAIE abtn
+ (T(IN - RTD:ESIL) = 0

2990 LET BIL,17) = BIL,17) + EN(L) & EXCL):BI2,17) = BI2,17) + ENIL) # EYIL):B(, 1
7 = BT ¢ ENIL) ES(LI: NEXTL

3000 FOR MR = 1 TO N

3010 FOR J =1 TO 3:P(NR,11,K) = P(NR ILK) + BTE(NR,J) # BUJ,17) # DV NEXT J

13020 NEXT MR

3030 NEXT'II



3040
3050
3040
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
210

3220

3230
3240
3250
3260
3210
3280
3290
3300
3310
3320
3330
- 3340
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IF MT > 1 AND L < LB THEN 3100

FORNR =1TOMN

FOR NC = NR TO M:DUM = 0

FORJ = 1 TO 3:DUN = DUN + BTE(NR,J) ® B{J,NC): NEXT J
LET S{NR, NC} = SINR,NC) + DUH # DV: NEXT NC

NEXT NR

NEXT NB

NEXT NA

IF MT > 1 AND LI < LB THEN 3300

LETHH = (08 (e 1)) 72+ N80y BLBel2= 02 ¢ 128 = X2
IFHT = | THEN NW = (N ¢ (N + 1)) / 2+ (1 V) o
IF XK ¢ NN THEN XK = Ni

PRINT D$;"OPEN STIFFI,L";2A: PR!NT D$; "NRITE STIFFI R' LW
PRINT LC: PRINT LC: PRINT H: PRINT H' PRINT NW: PRINT WV .
FORI=1T0Y%

FOR 3 = 1 T0 N: PRINT S{I,7: NEXT J

NEXT It IF MT = | THEN 3240

FORK =1 T0 LB

FORI=1TON
FOR J = 1 TO WV: PRINT P(I J,Kb: REXT)
NEXT I

NEXT K 270

< X

V: PRINT PAT, 3,102 NEXT J

NEXT | '

PRINT D$;°CLOSE STIFF1®

NEXT LI:LY = LY ¢ (W - ) & LB:IS = 5 + (W & 1B)

NEXT IT: IF XK = XC THEN 3340

PRINT D$;"OPEN DAT{,D2*: PRINT-D$;°DELETE DATI®

PRINT D$; "OPEN DATI" PRINT D$; "WRITE DAT1®

PRINT IK: PRINT PT<"PRENT-Ebs-PRINF-HN:-PRINT-NF: PRINI-#IL PRINT PS: PRINT N

5t PRINT KSUB: PRINF-J1: PRINT IT: PRINT 10: PRINT ZA: PRINT E3: PRINT YT: PRINT
MT: PRINT LU: PRINT BN: PRINT TE

3350
3340
3370
3380
3390
3400
3410
3420
3430

3440

3430

PRINT D$;*CLOSE DAT4®
PRINT D$;"RUN FRNTIQ,DL®
REN :::::::..:::':::‘.::::-:::.:':::-:':.

REM 11 LOOP OVER EACH DISTRIBUTED LOAD ;

REN R R R I E R R IR RRE RS

FOR IE = 1 TODL:PE = -1
FOR-J & T0-DN:RS(1E;J)-= 0:RALIE, )= Oy NEXT

REM R ey TPy Y O P P Y FE PP PPP PR

REM :: ENTER LOOPS FOR LINEAR NUNERICAL INTEGRATION ::

REH B nn---uu--:u--n ----:--u-.:::::::-::.'

FOR NA =1 TO NG:PX = PLINA,NG): IF NN = 8 THEN 3510
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3460 REM IIIIIIIITIIIIIIIIIIIIIIIIINItIITIIttLings
3470 ReM s: FIND THE SHAPE FUNCTIDNS AND SHAPE FUNCTION (H
3480 REM :2 DERIVATIVES FOR 4- NODES OR 8-NODES ELEHENT H

3490 REH ::::::::l::llll.lllulll..l.ltl P llll::::

3500 FORL =1 70 2:ADUM = (1 + XI(L) # PY) / 4:BDUM = (1 + ETIL) # PE). / 4:EN(L) =
4 # ADUN # BDUN:NXI(L) = XI(L) # BDUM: NEXT L: B0TO 3570 '

3310 LETEN(I) = (1 -PX) # (1 -PE) # ( -PX<PE-1) 1 8:EN(2) = (i -PX*2) ¢
(1 - PE) / 2:EN(3) = (1 + PX) # (1 - PE) & (PY ~PE- 1)/ 4
3520 LET MXI(1) = {PE +2#PX-248PX#PE:PE*2) / &:NKI(D) = { = PX +PX¢#

PEY:NXI(3) = ( - PE+ 2 5 Pf -2 #%PY#PF#PE~ 2) /4
3530 REM :':':::°'-----------':::::"""""", :
3540 REN i CALCULATE EQUIVALENT NODAL LDADS By

3530 REM t: FROM DISTRIBUTED LDADS

3560 REH HA R R R R RS S PR R ST AR R S RN
3570 FOR T =1 70 2:P6{L}e="0:D6(1) = 02 NEXT I
3580 FOR J = 1 TO DN:sPGI(1)s= PB1) + ENLJ) # R3(IE J1:P6I(2) = PS(Z) + EN(J) & R4(1

E,d):L = DISNIIE,J)aDB (1) = D601} + NXT(d) # X(L) D612) = DG(2) + NXILI) ¢ Y(L)
! NEXT O
3590 LET DV = W6T{NA,KB):DX = DS(l) ¥ P6I2) - D6I2) & PEIL):DY = D6(1) PE(1) + D
6(2) # P6(2) ;
3800 FOR 1 = 1 7O DN:RSMIE§ RS(!E,I)'% EH(I) & DX * DVIRGLIE, D) = R .,E,I! +E
-N(I} # DY # DV: NEXT I ' '
3610 NEXT NA
3620 NEXT IE
3630 -RETURN
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1000 HOME :D$ = CHR$ (4)' 60T 1110: REN  #+ FRNTIQ &

- 1010 PRINT ®----------": PRINT
1020 PRINT * FRNTIQ *: PRINT
1030 PRINT *-=-osee- —*: PRINT : RETURN
1040 REN '
1050 RE” -:::::n.u---n-------n---uoun---:-g.:“--n--
1060 REM t: THIS SUBPROGRAM CONTROLS THE PREFRONT AT THE ::
1070 REM ~  :: SUBSTRUCTURE LEVEL AND THEN SETS DESTINATION ::
1080 REN :: ARRAYS FOR FRONT PROCESSING N it
1090 REN R R EE R R RS EE R h i e FE SRR RS I TR
1100 REM ‘

1110 GOSUB 1010: PRINT Dt,'DPEN DATL,D2": PRINT.D$;*READ DATL®
1120 INPUT XC,PT,EL,MN,NF, NI PS5, NS, KSUB 3 ZT,ZQ IR, E3 YT T, LU BN, TE
1130 PRINT D$; *CLOSE DATI'
1140 LET CN = 5000:TN = (3.#PT) ¢ (24 11) + (7 NS} + BN + 7 GT = INT ((5000'~
: ) 7 10)
© 1150 DIM KD(PT), IB(PT) CIPT) A0(12) AHOC(ST) BHOC(ST) LD(ET) SH(JZ) FS(BN) CD(NS
3), DUM(T), HOC(GT) VH(GT) SN(NS 2) 5D{2-+ NS) LF(5 % 6T + 7)
11460 PRINT DS "OPEN SUPSET 02" PRINTYDS *READ, SUPSET'
1170 FOR I =1 TO NS: INPUTTSN(I,I),SN(I,Z): NEXT I -
1180 PRINT D$;"CLOSE SUPSET® .
1190 FOR 1 =170 2 # NS: SD( £ 08 NEXT L
1200 FOR I =1 TO PT: NDLI = EXT 1:46070'4220
1210 PRINT ® : -~=-==*3 "RETURN
1220 PRINT D$;"OPEN lﬂl,Dl': PRINT D$;°DELETE I@1°: PRINT D§;°CLOSE I01®
1230 PRINT D$;°OPEN FRONT,D2": PRIMT D%;"DELETE FRONT®: PRINT D$;°CLOSE FRONT®
1240 LET L1$ = "ELE1":L5$ = "ELE2%FI = :Xi = = BI3 = - 12385 = - X6 = ~ {2
7= -11T= -1:68D=0:20 = [4 & JZ ' 6) ¢+ 42. IF KSUB > 2 THEN ZU-- (3 ¢4
1L#6)+42

1230 REM R T HHREO B AR D B
1260 REN :: LOOP FROM SUBSTRUCTURE LEVEL 1 TO LEVEL KSUB :;
1270 REM SRR S PRI e

1280 FOR IN = 1 TO KSUB: HDHEV:'EOSUB 1010: VTAB-Sz'GBSUB 1210: PRINT
1290 PRINT TAB( 3)°SUBSTRUCTURING IN LEVEL *;IM: PRINT : GDSUB 1210
1300 PRINT : -PRINT ' 31 ¢ PRINT "RUNNING": NORMAL

ll e
-
-]
L
ax
—
-t
>
o
—
o~
-—

-

-
.
-
—~
>
w
=S

1310 LET SP = 0:6F = 0:53 = 0t 1640502 60TH 1420 '
1320 LET IT = T +1; PRINT D$; "OPEN SUBST L3y ,D2':_PR}NT DS “READ SUBST R*1IT

' 1330 INPUT NB,JS, NP -
1340 FOR 10=1.T0 NB:, INRUTCFS (1) NEXT 1
1350 IF\JS 210 THEN-1370,

1360 FOR'I = 1 TO JS: INPUT SM(I): NEXT I
1370 IF NP THEN 1410

130 FORI =1 TON

1390 FORJ T0 3: INPUT CDI(I, J)- NEXT J
1400 NEXT I

—— O



1410 PRINT D$;*CLOSE SUBST": RETURN
1420 60SUB 1320

1430 LET T8 = *I01*:VC = F1:VD = NB: VE = NB:VF = NB I3.2 X3 + L:L0W = X3 K = 1U: J

1
1440 FOR I =1 TO VF:VH(I) = FS{I}s NEXT I: BOSUB 3490
1450 IF §3 = 1 THEN FO = 1 ' ' '
1460 RENM S H H S S E R R R RN S SO
1470 REM $2 LODP OVER EACH SUBSTRUCTURE ::
1480 REN A R I S ST IR P E SRR AR TS L)
1490 FOR IT =1 TON B LB = FS(IT) IF LB ) 0A

1500 IF LB ¢ O THEN 1520

1510 6OTO 1530 .

1520 FOR I =1 TO JS:SM(I) = SM{I) + INT ( AZS

- 1330 -IF LB ¢ 1 THEN 2900 '
1540 " IF JS (-1 THEN 1590+

1550 REM

"~ 1540 REM 1 SET NEBATIVE VALVES ND ARRAY FO
1570 REM R P P S E
1380 FOR I'= 1 TO JS:L.= SHLE) :NDAL) = = ND(L):
1590 LET XD = 0:XF ='0:JFE.& 0:EL = 0:34 = 0:P@ =
1600 FOR I =1 TO PT:IBAT) = 03 NEXT I
1610 REM HESRHIT . LR PRI ST S PPN ye s
1620 REN t: LOOP OVER EACH ELERERT s
1630 REM R ES I L P g e e
1640 FOR LY = § 7O LB:T$ = Lis:Xd =71 ¢ §2
1650 FOR I =1 TO VF:IRT) = VH{I): NEXT 1

1660 LET NE = VF =,
1670 FOR I =1 TD NE:K = IQ(I) 1BUK) = IB{K)-+ }
1680 NEXT LZ ' '

1690 FOR I =1 TO PT:IC(I) = IB4I)z HEXT I

1700 REN  :rs:ssdassssszsssssssessssssssstsssss
1710 REM st LOOP-GVER-EACH-ELEMENT-CREATES:
1720 REM :: WHICH CONTAINS ACTIVE NODES IN A
1730. REN ::i:::::::::::::--"'--:'--'--'zzz-
1740 FOR LI =1 T0 LBsKI = LB - LIt Xb =16+ 1L
1750 IFBACNTHENGA = N -

1760 NEXT L7

1770 LET HQ'= OM:N@ = ON

1780 FOR I =4, 70 GA:HOCKI) = AMOC(I): NEXT 1
1790 LET LN = X8 + L:N6 = 0:KI = 0: (60SUB 3220
(1800~FOR Iy’ =4, TO-BA:ANOCCI)e= HOC (1) ) NEXT
1B1OLET Xb = X6~ LB:IG = 2:LEV,= A:AP.2 0:BP =

1820 LET T$ = *1Q1°:VC = FC:VD = LEV:VE = CB:VF = 13: XS = X3 + 1:LN = (38 ZK = Il J

= 1: GOSUB 3210
1830 GOSUB 3690

1840 LET ALV = 1:T8 = 'FRUNT"LU = 0:IK = I0: J =2 GOSUB 3730

1830 LET UA = VC:PE = VD:U1 = VE:VL = 'VF
1860 FOR I = 1 TO VI:AMOC(I) = VH(I): NEXT I

R

ND 1T > § THEN GOSUB 1320

1LBM: NEXT 1

UBS

S

- -~y B 1
« = =

NEXT
0

—

= 11: GOSUB 3170

S NEAT T -

OC AR

xu .
3> es .
L g me

FRONT
Tersy
W= Xb

o
" - e 8. es

P

0:FC = XF |

114



1870
1880
1890
1900
1910

1920

1930
1940
1950
1960
1970
1980

1990

12000
2019
2020
2030
2040
2050

2060

2070
2080
2090
2100
2110
2120
2130
2140
2150
2140
2170
2180

2190

- 2200

2210

2220

2230

2240

2250

2260

2270

2280

2290

2300

2310

2320

2330
2340
2350

REN
REN
REN
FOR L2
LET UB
FOR I =
LET T$
LET NE
FOR I =

IR
eaassnsessssssrecessen

:: LOOP OVER EACH ELEHENT
l TO LB T = 'FRONT' ﬂ =
VC:EP = VD: U2 = VE:V2 =

1 T0 V2:BNOC(I) = VH(D): NEXT I
Lis:X6 = X6 + 1:LN = X&: G6OSUB 3170
VF:d6 = 0

f TO NE:18(I) = VH{I): NEXT I

L

1:IK = 10:4 = 2: 6OSUB 3730

IFUACOORUBCOTHEN 06 =1

IF L1 =
IF 36 <
REN

REN

REN

REN

REN

LET Hl =
IF HI
IF H2
IF vi
IF V2.
IFR
FOR I
FOR J
NEXT d:

W o~ A SN

LET BNOC

NEXT I
REN.

REM

REM

REN

REN

LET. NUK
FOR I =
LET DI =
FOR .3
LET QN =
FOR I'=

LET ON =

FOR 1%
LET OR =
REN

REM
REM -
REN
LET 61
FOR I =
IF NP ¢

s l‘.ll.llllllll'll“l'l HEH
. . o noc

YLB -} THEN J6 = |
> 0 THEN 2200

IR I llllll!l .lll‘lil!ll
BT R esensbensa

1+ FOR LEVEL-1 FRONT. NODES IN CURRENT FRONT & NEXT FRDNI 41
s: (ANOC & BNOC ARRAY) KEPT IN THE SAME LOCATIONS AS FAR ::

s AS POSSIBLE.FOR MINIMIZE INTERCHANGING OF COEFFICIENTS :2

esassvang l.ll’l!lli.ll.lll.llIl.I!ll.lllll::l..l.!=lll‘l‘lll :

Ut + LiH2=T020% 4 0
> W2 THEN 1i= M1

> Hi THENCTX = H2

= V2 THEW 1¥ =1

= VI THENTY = V2

Y THEN 2200

X T0 IY:K = AHOC(I) '
H2 T0 v2: AF BHOC13) = K THEN 2130
‘60T0 2140

{3} = BHOC(): BHEEH) = K

St S

RS LR AR R R R R AR ] ::3
§IZE DF ELEMENT NODES INTO FRON
OF ELIMINATED- NODES IN CURRENT

1
F NODES IN CURRENT FRONT & NEX NT.
":..::::--...::--::-:::::.:: H

0

0 THEN 2220 -
TQ{I):NUN = NUM ¢ INT ( ABS (ND(KK))). NEXT 1
NUM: NUH 2c0: IF Ul = 0 THEN(2240

£/70 U1:KK = AHOC(I):NUN/= NUN €/ IND ( ABS. (ND(KK)))' NEXT l

NUM:EK = 0N + 1:NUM = 0: IFcV1 = 0 THEN 2260

{1 T0 VI:KK = AMOC(I}:NUN = NUM + INT { ABS (ND(KK)))‘ NEXT 1

NUM:NUN = 0: IF V2= 0 THEN 2280

£.70, V2:KK"="BHOC(T) s NUM ="NUM # | INT ( ABS (V” kK)))' NEXT |

NUM:“IF B8 <0 =00 THEN 2450

HH SAVES BOUNDARY CONSTRIANT CODE IN :

: (D1+1) LOCATIONS OF LF ARRAY

frssesnsensrasesanaseLssy B
[ ERREEEN] B i

2 : :
§ TO GMsLF(DL + 1) = 0 NEXT I
1 THEN 2460

115



2360
2370
2380
2390
2400
2410

2420
2430
2440
- 2450
2440
2370
2480
- 2490
2500
2510
2520

2330
2340
2330
2560
2570
2580
2590

2780
2790

FORK =1 T0 UL
FOR'J =1 TO NP: IF AMOCEK) ¢ > CD{J,1) THEN 2440
LET LY = AMOC(K):NUN = 0: IF X = 0 THEN 2400

FOR'I =1 TO K:KK = ANDC(ID:NUM = NUN + INT { ABS (ND(KK))}}: NEXT'1

LET 82 = NUM:Q1 = 02 - INT ( ABS (NDILY))) ¢ f:L = 1

FOR X = 81 T0 2:L = L + 1:LF{D1 + X) = CDUJ,L): IF LF(D1 ¢ X) = THEN.SD =
SD + 1:5D45D) = SN{J,L - 1)

NEXT X

GOT0 2430

NEXT J

NEXT K

IF B8 < OGN THEN BB =N
REN YTYPITIIIIIT

NEXT 1 '
LET LK = L:LK = LK + QM:KH = UL ¢ §: IF KN > V1 THEN 2690

FOR 1= 1 70 CT: PRINT LF(1): NEXT I
PRINT D$;"CLOSE*;T$

e N S E TN S TC RN R ST
REH 3 CONVERTS NODAL LOCATIONS INTO DOF. _LOCATIONS IN. A FRONT ::
REM TrrrIIIIIrEIAIIIIIeANSIiiIinadatifriiiiiiiisziissirssiiies:
LET LK = 0:6X = 1:Y) = NE:Y2 = Vi:L = LK -
LET LR(1) = 1z IF ¥Y2'= 1 THEN 2530
FORI =270 Y:N = AMOC (L= 10:L0WD = LI - 1) + INT ( ABS (ND(M)))}: NEXT
FOR I = 6X TO Y1:H = T0(D)
FOR d =1 T0 Y2: IF ¥ = AKOC(J) THEN 2560
NEXT J

ET N = INT { ARS (NDAM))) - 1:M =01B(J:N=H + N

FOR X = M 70 NeL = Li# 1aLF(L) = Xz NEXT X

136

116

Wy

2600 LET 6% = KN:¥1 = V1:¥2 = ¥2:L = LK

2610 LET LOD(1) = 13 IF Y2 = | THEN 2530

2620 FOR I =2 TO Y2:M = BHOCAI - 1) :i8(1) = LBLE = 1) + INT ( ABS (ND{M))): NEXT
I

2630 FOR I = 6X TO YisH = ANOCED)

2640 FOR J = § TO Y22 IF N = BHOC{J) THEN 2660

2650 NEXT J '

2650 LET N = INT  ABS (ND(N))) - 12 H =lA0:N=H ¢+ N

2670 FOR X = M 70 NsL = L + L:LF(L) = X. NEXT X

2680 NEXT I:lK = L ‘

2690 LET Y1 = Di_+ 1:¥2 ="DI-% @N:LI = LK:CT = LI T$ = *101°:03 = xs + l LN

Sl =Ll == i .

2700 REM sritseiachessnsinnnnsntaetet st ansttasenst

2710 REN 3+ /SAVES DATA IN FILE *IQ1* FOR IN ASSEMBLING ::

2720 REM s3 AND_UPDATINS COEFFICIENTS IN A FRONT

2730 REM HH U BN PO A P L BHBY B

2740 LET DUM(1) = QN:DUM(2} = BR:DUM(3) = PE-DUH( 4) = EP:DUN(S)= TI:DUN(S)
UN{7)Y = DI '

2750 FOR I = 1.-TO 7:CT = CT # 1:LF(CT) = DUN(I): NEXT I

2760 PRINT D$;°OPEN";T$;°, L 52K;*,D";J: PRINT D$; WRITE®;T$;°,R*;LW

2770 PRINT LKs PRINT @M: PRINT @K: PRINT CT '



2800
20810
2820
2830
2840

2830

2860
2870

2880
2890
2900
2910
2920
2930
2940
2930
2940
. 2970
2980
2990
3000

3010
3020

- 3030

3040
3050
3060
3070
3080
3090
3100
310
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210

3220
3230
3240
3250
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REM BIITIIITINIIIIIIIIEIIIIIINIIIIISIIINIIIINIINIIINIENNINNS

REM st UPDATES THE NODE NUMBER BETWEEN AMOC & BNOC ARRAY L

REN R e e L L R LR R R

FOR I =1 TO V2:ANOC(I) = BMOC{I): NEXT I

LET Ul = U2:V1 = V2:UR = UB:PE = EP

IF 65 ¢ CT THEN 65 = CT

NEXT L1

LET 7§ = *I01°:VC = FC:VD = LEV:VE = (B:VF = 13: X3 = X3 ¢ L:LW 2 X3:2K = 20:d
= f: 60SUB 3210

60SUB 3590

FOR =1 TO PT:ND(D) = INT { ABS (ND(1))}# NEXT 1

IF S ¢ 1 THEN 2970 :

LET 1§ = L5$:)5 = xs ¢+ 1:lW=15 : L :
PRINT D3 *OPEN"; T8 " ,L55285%,02" PRINT D$; BRITE®3 185" ,R*; LW
PRINT IS ,

FOR 1= 1 TO 35: PRINT SHAIYLNENT 1

PRINT D$;"CLOSE";T$

LET Xb = Xt:X7 = -

NEXT IT

LET T8 = Lis:LIS = L3§:L08 = 7§

LET XL = = L35 =0 a6 2 = 1= = | '

LET T8 = *ID1":VC = FlaVD = NB VE = NB:VF = NB:X3 = X3 t 1 = X5 K = U4 =

o

FORI=1 TO'VF:VH(I) = FS(I): NEXT 1:'605UB, 3690

NEXT IN | :

LET TM = TH + (5 #-6A) + BS: HONE : GOSUB 1010 - -

VTAB 8: PRINT. TAB( 4)°USED HEMORY IN FRNTI® o =";T0

PRINT D$5"OPEN NEWSUP,D2": PRINT D$;"DELETE NEWSUP®

PRINT D$;*OPEN NEWSUP*: PRINT D$5*MRITE NENSUP® .

FOR I =170 2 ».NS: PRINT SD(I): NEAT 1

PRINT D$;"CLOSE NEWSUP®

PRINT D$;"OPEN DAI2,D2": PRINT D$;°DELETE DAT2®

PRINT D$;"OPEN DAT2"s PRINT D$;°WRITE DAT2®

PRINT 65: PRINT 52/ PRINT S4: PRIRT IU: PRINT B8 -

PRINT D$;°CLOSE DAT2": IF KSUB ¢ 3 THEN 3140 D

PRINT D$;°OPEN. ELE1,D2";“PRINT D$;*DELETE ELE1": PRINT D$;°CLOSE ELE1"
PRINT D$3*0PEN ELE2,DZ": PRINT 'D$;°DELETE ELE2": PRINT D$;*CLOSE ELE2"
PRINT D$5"OPEN"FRONT,D2%: PRINT DS,'DELETE FRONT" PRINT DS;'CLDSE FRONT'
PRINT D$;“RUN FRNTST,DI® :

PRINT D$;"OPEN";T$3°,L*;70;°,02*: PRINT D$; READ';TS" ‘,Li

INPUT VF

FOR =1 T0 VF: INPUT VHT) s NEXT T

PRINT D$;"CLOSE®;T$: RETURN
LET VH(1) = XD:VH{2) = XF:VH(3) = XE: VHUA) = EX:VH(5) = PL:VH(6) = PR:VH(T) =

HB:VH{B) = NQ:VH(9) = XN:VH(10) = MO:VH(11) = AP:VH(12) = BP:VH(13)} = MAY: RETURN

LET PE = 0: IF N6 ¢ 1 THEN 3300

LET T8 = L1$: GOSUB 3170

FOR 1= 1 T0 VF:IB(I) = VH(D): NEXT I
LET NE = VF



3260
3270
3280
3290
3300
3310
3320
3330

3340
3350
3340
3370
3380
3390
3400
3410
3420

3430
3440
3450
3450

3470

3480
3490
3500

3760

FOR T = 1 TO NE:K = IQ(I)

ICK) - 1

IF ND{K} > O THEN IC(K) =

IF NDIK) < O THEN IC(K) = ICK) + 1

NEXT I :

LET X = 0:N =

FRI1=1T0 T. IF IB(I) IC{I) THEN 3390

IF.IC{D ¢ > 0 THEN 3380

RE" stytsessesssassrgsnagnsy

REM st THE ELIMIRATED NODES CONTAINS THE
REN ¢t FIRST N LOCATIONS IN MOC ARRA

REN S AE R ERRE F R R RER R RE TS

LET IB(I) = O:H =M + [:NOC(K) = I
LET N = N + 1:LO(N) = ]

BD

NEXT I }

REM 1I32512a0s 2 LATNIIRRIEINEs ¢ 3 ol | 3 S ENENENSST L,

REN ~+: THE RETAINED NODES CONTAINS THE REHAIMING

REM :: (N-M) LOCATIONS IN® HOC ARRAY

REN IR P ] """""'.z SRS Tnysis, 2 TNy

FOR I =1 TO N:HOC{L# H)o= LQID): NEXT [ '

LET N = M + N:NUK'= 02 0IF M = 0 THEN 3470 '
FOR T =1 TO M:KK =,MOC(I):NUN = NUM ¢ INT ( ABS (ND(KK))). NEXT I
LET N = NUN:NUM.= 0: IF N =0 THEN 3490

FOR T =1 T0 N:KK = MOC (D) :NUM = NUM & INT ¢ ABS (ND(KK)))' NEXT I

LET ON = NUM:NUM =0: IF HE = 0 THEW 3510

FOR I =1 TO NE:KK = JO(LD:NUN = NUM & INT { ABS (ND(KK))): NEXT I

118

LET D1 = NUM:IN = QH 0N - (En s (B0 = 1)) / Z1E = IN ¥ FISBE =IE + (ON -

PRINT D$;*CLOSE*;T$: RETURN

3660

X7+ 1:LN= X752k = 20: J

RULN

3510

an) & FI
3520 1IF PE > EX THEN EX = PE
3530 IF D1 > XD THEN XD = D1
3540 IF GN > XF THER XF = ON
3550 IF IE > XE THEN XE = IE
3560 IF 6F > N2 THEN N2 = 6
3570 IF M = N THEN 3510
3380 IF KI > 0 THEN 3610
3590 LETJ =M+
3600 FORI =J T0 N-HUC(I) = SM(I - M): NEXT l
3610 LET ANF = (QN # {ON-#34)) /.2 # FI: IF W < ) 0 THEN
3620 FOR I =o1 TO GT:HOC(T) ="0: NEXT 1% LR
3630 REN slt ¢ B8is Bl 2 28 :===:::::::::::z::::::e::z:::
3640- REM st SAVES MOC ARRAY ON DATA FILE °FRONT® ::
3630 REM . sssizesssssisarpsssississssssisessssussssess
3660 LET T8 = “FRONT®sVC = ANF:VD = PESVE = M:VF = NiX7 =

=2

3870 FOR I = l T VFsVH(I) = NOC(I): NEXT Is GOSUB 3690
3480 RETURN
3490 PRINT D$;°OPEN";TS lK.',D';J: PRINT DS;*WRITE*;T$;
3700 PRINT VC: PRINT VD: PRINT VE: PRINT VF
3710 FOR I =1 TO VF: PRINT VH(I)- NEXT 1
3720 PRINT DS$;°CLOSE®;TS: RETURI : o
3730 PRINT D$;"OPEN";T$;*,L"51K;",D";J: PRINT D$;"READ";T$;°,R";LN
3740 INPUT VC,VD,VE,VF :
3750 FOR I =1 TO VF: INPUT VH(I): NEXT I



1000 HOME :D$ = -CHRS (4): GOTD 1100: REW = ## FRNTST #s

1010 PRINT. ®-=--=--=—=": PRINT

1020 PRINT * FRNTST *: PRINT

1030 PRINT "--~----——-"3 PRINT : RETURN

1040 REM

1050 REM pIlrnnrrnravErsruLIIRRISABRILBINOSRINLINNLINNLS
1060 REM tH THIS SUBPROGRAM PERFORNS FRONT PROCESSINB HH
1070 REN :: FROM SUBSTRUCTURING -LEVEL 1 TO LEVEL KSUB :

1080 REH ::::l::l::.l: -lnnll.ln:-nul--lqll!lll'll ""
1090 REM )
1100 6OSUB 1010:- PRINT D$;°OPEN DATL,D2%: PRINT.D%;’READ DAT!"

119

1110 INPUT XC,PT,EL,MN,NF,NI,PS NS, KSUB 11, 17,18, LAy ES YT,MT,LU, BN, TE

1120 PRINT DS,'CLOSE DATI®

1130 PRINT D$; "OPEN DATZ,D2": PRINT D$;*READ DAT2®
1140 INPUT 65,52,54,1U;88 ’

1150 PRINT Ds;'CLOSE DAT2A _

1160 LET 16 = 10:2K = IG:B3= B8 # (B8 + 1) / 2 + Bg ¢ LU BY=J1 %12+ Jl + l) +

{2 % J7 & LU):CN = 5500
1170~ LET 6B = J7: IF KSUB.> 2 THEN EB = 1.5 ¢ a

1180 IF 6B ( 13 THEN 6B/= 13 '

1190 IF XC > B9 THEN-B9 = XC

1200 1IF XC > B3 THEN B3 = XL

1210 LET XB-= B9 + (B8'® LUI:XW = XB:<TN = EL + BN + B3 + B9 + (2
LU} + (KSUB # BN) + (2% NS) + 7. ¢ G5B + 65:68 = 6B + ey -

1220 VTAB 8: PRINT TAB('4)°USED MEMORY IN FRNTST yTH' If

1230 PRINT : PRINT TAB( 4)*CORE MONERY

1240 PRINT : PRINT TAB( 4)°IT 15 OVER CORE MEMORY
270: END -

1250 DIM FS(BN),5(B3),DUN(7),B(BA,LL), VH(SB) AO(BB) A(B?) 1PLEL) ,
KSUB # BN),SD(2 ¥ NS) LF(BS)

1260 60TO 1280 ,

1270 PRINT * ": RETURN

1280 LET L16$ = "STIFF2°:L2¢ = "STIFF1"

,CH

+ B8) + NF + (BB #

TH < CH THEN 1250

*sTH - CN: PRINT : GDSUB l

IB(NF) NO(BB), ZT(

1290 PRINT D$;"OPEN BM,D1"2-PRINT D$;°DELETE(@M": PRINT Di;'CLOSE 'L
1300 PRINT D$;'0PEN'QH,DZF§ PRINT_DS *DELETE-ON": PRINT D$;'CLOSE-GN"
1310 PRINT D$;%0PEN STIFF2,02%¢ PRINT D§;DELETE STIFF2": FRINT D$j°CLOSE STIFF2'

1320 PRINT D$5°0PEN NEWSUP,D2": PRINT D$;“READ NEWSUP*
1330 FOR 1 =170 2 # NS: INPUT SD{ID: NEXT I
13407 PRINT D$37CLUSE, KEWNSUP*:5D = 0 |

1350 TLETINE = |-1482% - LM 2 4 like = - 1:‘x5 g Tl

=Xy 2 - 1l = - 1302 = - 10:C3
1360 FOR I = 0 TO NF:1B(I) = ZA: NEXT I
1370 REM R R E R HE R R R R AR LR
1380 REM :: LOOP FROM SUBSTRUCTURING LEVEL 1 TO LEVEL KSUB ::
1390 REW A LR R R R R R AR LR AR

= 12472 - 1:X8 =

1400 FOR IM = 1 TO KSUB: HOME : BOSUB 1010: VTAB B: 60SUB 1270: PRINT

1410 PRINT TAB( 5)°SUBSTRUCTURING IN LEVEL *;IN: PRINT : BOSUB 1
1420 PRINT : PRINT : PRINT TAB( 14)**;: FLASH t PRINT-*RUNNING*:
1430 LET T$ = *1081":X3 = X3 + f:LW = X3:1K = Uy 6OSUB 2700

1440 LET FI = VC:NB = VF:15 = ¢

270
NORMAL



- 120

1430 FOR I'=1 YO VF:FS(I) = VH(I): NEXT I

1460 REM T S S S TSR S SRR R SRS S RS H
1470 REM 12 LOOP OVER EACH SUBSTRUCTURE ::
1480 REH sevae u:------u---u-u ssEssissesess

- 1490 FOR 1T =1 TO NB:LB = FSUIT): IF LB ¢ 1 THEN 2330

1500 FOR I = 1 TO B9:A(I) = 0: NEXT I
1510 FOR I =1T0 B8

1520 FOR J = 1 TO LU:B(I,d) = 0: NEXT J
1530 NEXT I:T$ =

*101%:X3 = X3 + f:LW = X3:2K = IU: 60SUB 2700
1540 GOSUB 2490 "N i '
1350 LET FC = VC:LEV = VD:CB = VE
13560 RENM HERFFRRRRRRRR NI, oG 1t - o
1570 REM 2 LOOP OVER EACH ELEMERT ::-
1580 REM sirrrrirrsveReRETIIIIIIIN:
“ 1590 FOR LI =1 70 LB
16000 IF IN =2 AND LT > L. THEN X2 = X2 - 1
1610 LET T$ = "I01°:60"= 243 /X3 # /1:LN = X3¢2K = 14 ° .
1620 PRINT D$;"OPEN";1$3%,L 57K;" ;01" PRINT D$;“READ®; S;', ',LH
1630 INPUT LD,0NM,0K,CT / \
1640 FOR I =1 TO CT: INPUT LF(I): NEXT ™=
1650 PRINT D$;°CLOSE®;T$
1660 LETCT =CT - 7:4 = (7
1670 FOR T =1 7O 7:M= M & 1:DUM(I) = LF{M): NEXT I

1680 LET BN = DUM(1):0R = DUH(Z) PE "= DURL3): EP = DUN(R):TI = DUN(S): TJ = DUNLG): D
= DUNLY .
1690 LET T$ = "I01":%7 = A7 + f:i8 =i
1700 PRINT D$;*OPEN *;T$;* ;L7525 01" PRINT Ds;‘HRlTE'.TS.',R';LH
1710 PRINT @M: PRINT Di: PRINT 8R: PRIKT CT '
1720 FOR 1 =1 T0 CTV: PRINT LF&D): KEXT I -
1730 . PRINT D$;"CLOSE"; TS
1740 LET VIR = 0:UDE =-0:5C =0 =
1750 IF @N = ) DR-AND N > FC THEN VIR
1760 IF.GR = ) QN AND GR > FC THEN VTR
1770 IF L1 = : LB THEN-UDE = 1
1780 IF VIR = O AND UDE'=_0 THEN SC = 1
1790 REM =gopgrsspasessstisssts el deiansiaenisoesidesiss
1800 REM {: CALCULATE: THE NUNBER OF ROKS OF 'COEF ICIENTS
1810 REM :::-:::::::::'.:-.-::-:::.... I HHIH  HH
1820 LET K3 = 1: G0SUB 2860
1830~ IFyH2 =0 THEN 1850

—

wn
.

e

1840 LET 1S = 23JR =0:IR = J3JR =.BN

1830 cLET DO = 0:D1 = 0: IF MR > O THEN D0 = |

1860 IF DO =1 AND FI = 1 THEN DI = |

1870 REM sitrerisIIssmIiInsInaIIIsiasiissiiinssss:
1880 REM 3 ASSEMBLES STIFFNESS MATRIX & LOAD VECTOR

1890 REM 13 WITH NEW ELEMENT
1900 RENM :::::.-:'===:--un--- TrissiassasrsInsasnans

1910 LET T$ = L2¢: GOSUB 2970



1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200

-~

2210
2220
2230
2240
2250
2260
2210
-2280
2290
2300
2310
2320
2330
2340
2330
2360
2370
2380
2390
2400

REH TIBlIIrINIIBIIIIINIIRERNININNNNLNNINLILINS

REM :: USE MODIFY THE STIFFNESS COEFFICIENTS ::

REM 11 IN A FRONT FOR BOUNDARY CONSTRAINTS  &:

REM :-:::3'.:::-:-:.--:'":3:::::::::::::3""3.

IF H2 = | AND MR > O THEN 60SUB 2740

REH RN R T H B

t: REDUCES DOF. OF NODES WHICH WAS
REN tH FRDH FRDNT BY SAUSS ELIHINATIUN
IF DI = 1 THEN BUSUB 4800
IF H2 = § THEN IR = KR
LET H2 = 0: IF MR = O THEN 2140

REM AR AR R R RS R R E R AR

REM - :: SAVES DOF. OF NDDEa WHICH HAS ELIHINATED 2a

REN :: FROM FRONT FOR USE TN BACKSUB

REH HIE I e aysssssay

LET T¢ = "ON": 605LB.3500
LET 1IE = MR # FC - (MR#& (HR"-/1)) '/ 21

FOR I =1 TO IE:ALI"= 0:/NEXT I
FORJ =1TOLY
FOR 1 =1 TO MR:B{Ld) =.0: NEXT I

NEXT J
IF §7 = 0 THEN 2230

REH itzlllllllllllllllllllll‘.ll H

LET T$ = L1&$:XY = XY + 1:LW = {Y:IBILW) =
+20:7K = IB{LWISIE = MR * N - (AR # (MR
LET GN = FC: IF.FC > BN THEN GN = 8N

ELININATED. ::

REM 1+ SAVES DOF. OF SUBSTRUCTURE NUDES FRUH =
REM 12 THE LAST REDUCED FRONTAFOR USE.IN. THE ::
REM s: NEXT SUBSTRUCTURING LEVEL H
- REM ::::::::-- sessessaasiaiiaisasagaataenasy

(1% (24 Jl + 1) + (2 +1 4 LU)

-1/ 2

FOR T = 1 TO GN:AD(I) = NO(I): NEXT I: GOSUB 3230
FOR I = 1 TO GN:NG&I) = ADLI): NEXT I

IF 67 = | THEN XY = LW

1F SC ¢ > 1 THEN 2470

LET K = 0: JF MR < 1 THEN. 2280

FOR 1 = 1470 MR:LF(D1 + D) '=/0: NEXT A

IF @4 = > BR THEN-2310°

LETJ = QN+ 1

FOR 1 =.J.T0 QR:LF(D1 + 1) = O: NEXT I

IF QN = > BRTHEN EB = 6N

IF R > 0N THEN'EB'= @R

REN TorririssrrrInisstIalIIISISNBSEIIIIINGBIILILINNLS
REM :: INTERCHANGES RONS & COLUMNS IN CURRENT FRONT ::
REH 12 TD ACCOMMODATE IN NEXT FRONT H
REH TrrrrtisnirlIIIIIISNRIIIBMesEsEIsTIIsIINNGINILY
FOR M1 = GK TO QM

LET N1 = LF(D1 + HI): IF NI = Hl OR N1 = 0 THEN 2460

LET LF(D1 + ML) = LF(D1 + ND):LF(D! + N1} = NI

IF H1 ¢

= NI THEN B = A1

121



2410
2420
2430
2440
2450
24460
2470
2480
2499
2500
2510
2520

2330

2540
2550
2540
2570
2580
2590
2600
2610
2820
2630
2640
2650
2660
2670
2680
2690

2700
2710
2720
2730
2740
2750
2740

2770
2780
2790
2800
2810
2820
2830
2840
2850

(73382 = VH(B): XM = VH(9):H0 = VH(10):AP = VH(11):BP

122

IF NI ¢ N1 THEN M = Ni

IF N1 = > NI THEN N = N1

IF N1 > NI THEN N = NI

GOSUB 3690 |

6070 2380

NEXT K1

NEXT LI -

FOR 1= 1 T0 BI:ALI) = 0z NEXT I

FOR I =1 T0B3:S(I) =0: NEXTT |

LET T8 = *181°:13 = X3 + 131 = X3:1K = 21 GOSUB 2700

GOSUB 2690 -

LET FC = VC:LEV = VD:CB = VE

NEXT IT . A

LET 15 = LIGS:LISS = L263L26 2 T8NY =k 11025 o lif2 = - 10:C3 = 0
PRINT DS; “0PEN";L168;*, 0274 -PRINT D8;"DELETE ;L1662 PRINT D8;CLOSE";L168
LET T$ = *101°:X3 = X3 + 1abW =03:7K = 1z GOSUB 2700 |
LET FI = VC:NB = VF

FOR 1= 1 T0.VF:FS(D s ML NEAT'T

NEAT N

PRINT D$;*OPEN DAT3,D2%4" PRINT Ds; *DELETE DATS®

PRINT D$;°OPEN DAT3%# PRINT 08; *HRITE DATS"

PRINT X4: PRINT 1P: PRINT 2@ GRINT XZ: PRINT LU: PRINT.XB

FOR 1 =0°TO X4: PRINF IP(l): NEXT | \

FOR 1= 0 TO X8: PRINT Z31) 4 NEXT 1

PRINT D$;"CLOSE DAT3* | o
PRINT D$;*0PEN STIFF1,02: BRINT-D8 “DELETE/STIFF1*: PRINT D$;*CLOSE STIFFL®
PRINT D$; *OPEN STIFF2,D2% PRINT D$;°0ELETE STIFF2°: PRINT D$;*CLOSE STIFF2*
PRINT D$;°RUN BACKSUB,D1*

LET XD = VHU1):XF = VH(2):XE = VHIZ):EX = UAUAVEPL. = VHIS):PQ = VH(6):NE = VH
VH(I2)6MAY = VH{13): RETURN

PRINT DS,'DPEN',Tt,',L',lK,‘,Dl' PRINT_os;'REAo';rs;i,R';Ls
INPUT VC,VD,VE,VF : : '

FOR I =1 T0 VF: INPUT VH(D): NEXT I

PRINT D$;*CLOSE";T$: RETURN

FOR-1 =1 TO.MR:N = NOUID ™% 1

IF LF(D1 +) < > 1 THEN 2770

LET A(N) = 1 E #35:50 = 5D + 1: 'IF SD{SD)Y K > 0 THEN BII,LV) £ sncsn) + LE -
+ 33 : . )

NEXT I: RETURN

LET UL = U2 + 13022 UIW—UU%—(W-U1+U§UY

FOR 1 = U1 TO UM:UW = UW'+ US:“TF UN">"UT THEN 2810

LET U2 = U2 + 13US = US - UI: NEXT 1: 6010 2820 -

LET UW = UN-- US

LET U = UN - UU:U2 = U2 - 1: RETURN

LET NO{1) = O: IF N'= 1 THEN RETURN

LETL =N o o ' S

FORI =2 70 N:L = L - 1:NO{I) = NOCI - 1) + L: NEXT I: RETURN.



6LV - €3): GOTO 3140

- 3180

3100 LETK = 131B{LN,K) = B{LM,K) +.§(] + L1}s BOTO 3140
3110 FOR K =1 TO-LV:B(LM,K) = BILH,K) ¢ 5(J + K}z NEXT K: 6070 3140
3120 LETL={L1~1) 2LV ¢ 12
3130 FOR K = 1 TO LV:B(LM,K) = B(LH Ky + S(J + L + Kb NEXT K
3140 FOR N = M TO HD:LK = LF{N)
3150 IFLNC =LNTHEN I = LN
33160 IF LN ¢ = LM THEN I = LN :
3170 IF LM = ) LN.THEN K== NO(I) + LM
IF LRiz, Y LM THEN Kz NI+ LN
3190 LET LX = Li¢ 12 L = U A(K) g A(K) + SiL): NEXT N
3200 REXT MO
32100 IFIN > 1 THENLV=1
3220, | RETURN ; , .
3230 "LET WX =GN = MR: IFIONC= U FC THEN 3350
3240 "LET NR = FC - MR: hﬂ(l) =0 lF ON. = 1 THEN 3270
3250 LET L =GN .
3260 FOR I =2TOGN:L =L - 1:A0CD) = ADM(I - 1) + L: REIT I
3270 IF NX < 2 THEM 3350
3280 REM pIrsserreIINIINITILLIINSIIIINNRIANIRNN I INNNNBINNNNINS
3290 REM 33 PACK THE STIFFNESS IN ARRAY A FOR SAVE ON DATA FILE
3300 REM e rEIrEIIIIEIIISIIIIIIISLIIIIINAIIIIILININIIIINNINININNNS
3310 LET L =GN o '
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2640 LET H2 = 1:MR = : IF MR = .0 -THEN 2890 .

2870. LET MR = 0:Uf = IU:U2 = MR: UH = QH ug = GN Ul = FI: UU =, 0 Ui = JO:sUT = Xu: 6OSUB
2780

2880 LET IU = UL:MR = U2:0M = UN: N = U:FI = UI.JQ = UN: XN = UT.

2890 LET 57 = 0: IF UDE = 1 AND MR = @M AND IM ¢ KSUB THEN S7 =1

2900° REM srerlsscIrrIIsrsrnrIssrnsTIsBIIIILBIINRRILISNIILLIILS

2910 REM :: GENERATES A POINTER NO ARRAY FOR IDENTIFYING ::

2920 REM : THE DIAGONAL ELEMENT LOCATIONS OF STIFFNESS s:

2930 REM :t IN FRONT ; a2

2940 REH HEEH FRRRRR R IR 1 1 O f &7 OSSR FHER S PR H

2930 LET N = FC: 6OSUB 2830

2960 LET FC = N:KR = MR + 1¢ RETURN

2970 IF IM =1 AND LI > | AND M7 > 1| THEN X2 = 12 s »

2980 IF KSUB = 2 AND INM = KSUB.AND LI > { AND €3 = L1 - { THEN X2 = X2 + {.

2990 LET X2 = X2 + 1:LW'= X2:2A = IB(LW): IF €2 = X2 THEN 3040 '

3000 PRINT DS;'OPEN';Ti;‘,L';ZA;',DZ':QPRINT DS;'READ‘;TS;',R';LH

3010 INPUT ZLB,11,12,HD,KN;6LY '

3020 FOR I =1 TO WA: INPUT SO NEXT T

3030 PRINT D$;*"CLOSE®;T$:C2 = X2' IF KSUB =/2 AND IN = KSUB AND GLV ( y LB THEN €
3=0C3 ¢6LY :

3040 LET LV = 6LV:LY = 038 = HH = (12 +1) LV ' '

3050 IF IN=1 AND MT X'1 THENJ = WN - (12 + 1) 2LV - B - 1) ¢ 12 LY

3060 FOR M = I TO 12:LM = LF(N):d = J ¢ LV

3070 IF IN =1 AND MT > I THEN 3120

3080 IF IN = 1 OR LV =1 THEN 3110 '

© 3090 IF KSUB = 2 AND IN = KSUB.AND BLV ¢ > LB THEN BILM,1) = BILM, 1) + S(J +11+



3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
355
3540

3570
3580
3590

3600
3810
3620
3630
3640
3650
3660
3670
3680
3690

3700
3710
3720
3730

—

3740
3730

3320 FOR I = 2 TO OK:VO = NO(I) . :
3330 FORJ =1 TOGN:L =L + {: AlL) = AVD ¢+ d): NEXT J
3340 NEXT I . L ' '
3350 LET CI = 4:3d = IR - 1:U2 = JJ:UN = JR:UQ = NQ:UU = 6:UT = XB:UI = FI: GOSUB:
2730 , _ _ ' : o
3350 LET I = Ul:d3 = U2:NY = UN:IX = I - MR:KX = JJ - NR: IF IX =1 THEN XL = 0

LET XL =XL + ik =0

FOR T =1t ¢ | T0 B9:K = K + 1:A(K) = AlI): NEXT I
FOR 1 = R +1 T0 6N

FOR J =1 TO LV:NY = NY + §: A(NY) = B, J). NEXT J
NEXT 1

PRINT D$;"DPEN";T$;",L";7IK;",02%: PRINT 083 WRITE*;T$;" ,R',LH
PRINT XL: PRINT IX: PRINT KXz PRINT MX: PRINT NY PR!NT Lv
FOR K = 1 TO NY: PRINT.ALK): REXT X

PRINT D$;"CLOSE";T$.

FOR KJ = 1 T0 B9:A(KJ) = Oe NEAT KJ

FOR 1 =MR + 1 TO BB

FOR J = 1 TO LV:BAI,d)= O:NEXT J

NEXT I: RETURN

LET IE = MR # ON - (HR'® (MR ~ 1)) L2iL =2 0 -

FOR 1 =1 TO MR:VO = NO(I)

FORJ =170 GNeL = L # 1:A(L) = AV + 3)& NEXT J

NEXT 1

LET £B = IE # FB: EJ = IE
IF IN > | THEN 3390
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LET X4 = X4 + 1:LW = X4:0 = 2:7P4LK) = (EJ + (HR.* LVY) # 20: IF LN ¢ = 0 THEN
IP = IP(LW): 6OTO 3620 8 '

IF IP(LN) ¢ IP{LW - 1)} THEN ZP(LH) = IPLH=1)
LET IP = IP{LM): 6OTO 3620 :

LET X8 = XB + 1:L¥ = ¥B:J = 1:IT(LW) = (E] + (ﬁR ¥ LV)) #,20s IF LW < = 0 THEN
IP = IT(LW): 6070 3620 ' -

IF IT{LW) € IT(LW.= 1) THEN ZT(LH) = ZT(LU - 1)

LET 2P = IT(LW) :

PRINT D$§"OPEN";TS;*,L";IP; ", D"} d: PRlNT Df;'HRlTE' TeR*ILE

PRINT MR: PRINT @N: PRINT EJ: PRINT LV '

FOR I =1 TO EJ: PRINT #{1); NEXT I

FOR I = 1.0 MR 1 5

FOR & = 1/ 70 LV:'PRINT B(I e NEXT J

NEXT I

PRINT D$;"CLOSE";7$: RETURN .

LET Hi'= NO{N)#HN*= NOIN):HC = A(HH + BIIATHN + H) ='R1HN + N)sA(HN + N} = HC

FOR J =1 TD LV:HC = B(H 1):BiM,J) = B(N J):B(N,J) = HC: NEXT )
IF B =1 THEN 3740
LETIY =01

FOR I =1 TO IV:HIS = NOCI):HC = ACHIS + N):A(HIS t H) = A(HIS + N): A(HXS tN

= HC: NEXT I
LET F1 = N + 13 IF F1 = N THEN 3770
LETF2= N - ,



3760 FOR J = F1 10 F2:FS = NU(J) HC = A(HH t ) A(Hﬂ +3) = A(FS + N):ACFS + N) =

: HC: NEXT J :

3770 IF N = EB THEN RETURH

3780 LETFi=N+1-

3790 FOR J = F1 TO EB:HC = A(HN + J):A{HN + J) = A(HN + J):ALHN + J) = HC: NEXT J:
. RETURN

3800 FOR I =15 70 JR: IF MR < =1 -1 THEN J8 = MR

3810 IFT-1C(MRTHEN JB =1 -}

3820 LET IK = NOUD)

3830 FOR J =1 70 J8:JK = KD(J):P = -

3840 FOR K =1 TD LV:B{I,K) =

3850 FORK = 1 TO ON:ALIK +- B P:oNEXT K
3850 NEXT J -

3870 NEXT 1: RETURN

ﬂ‘lJEJ’JVIEJ'ﬂ‘ﬁWEJ’]ﬂ‘i
QW’]@NﬂiﬂJ UA1AINYAY
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1000 HOME :D$ = CHRS (4): GOTD 1100: REN  #% BACKSUB &

1010 PRINT ®---mvemeee -=="3 PRINT

1020 PRINT * BACKSUB “: PRINT

1030 PRINT ®----=----===": PRINT : RETURN

1040 REM

1050 REM A I R A L R E R IR SRS FR R S SRR FE A
1060 REM 12 THIS SUBPROGRAM PERFORNS BACKSUBSTITUTION ::
1070 REM :+ TO FIND NODAL DISPLACEMENT 38
1080 REM BlINrNIsarIIIIIRNIINLLININLIILALLNNLINLNIILILLILILILS
1090 REM

1100 GOSUB 1010: PRINT Ds;'OPEN DATL,D2%: PRINT DS;'READ DAT1*

1110 INPUT XC,PT,EL,HN,NF,M1,PS5, NS, KSUB J1411520,28,E3, YT, MT, LU, BN TE

1120 PRINT D$;*CLOSE DATl'

- 1130 PRINT D$;°OPEN DAT2%: PRINT D$;°READ DAT2®

1140 INPUT 65,52,54,10,88 '

1150 PRINT D$;"CLOSE DAT2Y

1160 DIM IP{EL),IT(KSUB.#BN)

1170 PRINT D$;*OPEN"DATI%s PRINT D$; "READ DAT3®

1180 INPUT X4,1P,70,%Z,LV, 48 i

1190 FOR I =-0 TO-X4: INPUT ZPLI):. NEXT I

1200 FOR I =0 TO X8:/INPUT LT(I): NEXT I

1210 PRINT D$;"CLOSE DAI3® _ B

1220 LET X4 = X4 ¢ L:lR = - 1215 = = A3IT= IT  1eX2 = XT ¢ 1:X0 = - 1:)8 = X8
+BBI= U1 # (2% J1+ 1) + (2% 31°% BN):C9 = (BB - 2D ¢ (BB +BN): IF
B3 < C9 THEN B3 = €9

1230 LET TN =B3 + (BB ¢ BN # 2) # (2 2 JL # BN) + JT + (2 ¢ EL) ¢+ {2 ¢ KSUB ' BN
+ BN + NS # 3):CPU = £000s IF TH ¢ CPU THEN 1270 o

1240 VIAB 8: PRINT TAB('4)"USED HENORY IN BACKSUB

1250 PRINT & PRINT TAB( 4)°CORE HEWORY

1250 PRINT : PRINT TAB( 4)°17 IS OVER CORE HEHORY
1290: END

1270 DIN A(B3), X{BE;BN); E(2 #J1, BN) SH(J1),FS(BN),CDINS, 3) Y(B8, BN) ID(EL # KSUB #
BN} ,LF (65)

1280 PRINT D$;"OPEN DISPL,D2": PRINT D$3*DELETE DISPL': PRINT D$;°CLOSE DISPL®: 60T
1300 - '

1290 PRINT *---- —— *: RETURN

1300 DEF FN WH(I) = ON-® Io-rflc# (b = 1) 2@

1310 REM grrnan HHE HAFT R

1320 REM :: LOOP F

1330 REM I HHH H¥ s '

1340, FOR IN"= KSUB T0 8 81 60SUB) 12902 PRINT

1350 PRINT TAB( 5)'SUBSTRUCTURING N-LEVEL *;IN: PRINT : 60SUB 1290

13607 PRINT : PRINT : PRINT TAB{ 16)°";: FLASH : PRINT "RUNNING": NORMAL :P6 = 0:C
3= 0: 60TO 1480

1370 LET IT =17 - | ‘

1380 PRINT D$;“OPEN SUBST,L";YT;",D2°: PRINT D$;"READ SUBST,R®;1

1390 INPUT NB,JS,NP

1400 FOR I =1 TO NB: INPUT FS{D): NEXT I

TN
";CPU | |
*;TN - CPU: PRINT : GOSUB

n un u




1410
1420
1430
1440
1450
1450
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
0
1840
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IF JS = 0 THEN 1430
FOR 1 =1 70 JS: INPUT SMII): NEXT I
IF NP = 0 THEN 1470

FORI=1TONP

FOR J =1 TO 3: INPUT CD(I,d): NEXT J
NEXT 1 ,

PRINT D$;"CLOSE SUBST": RETURN

60SUB 1370

REM srisssrssserissssrirriissssnina:
REN s: LOOP OVER EACH SUBSTRUCTURE ::
REM TSI RRR AR ¥ 11 + | F
FOR IT = NB TO 1 STEP - 1:1B = FS{IT):PE.= PB + 1:02 = 0
IF LB ¢ 0 THEN PG = PG - {: GOTD 2290

IF LB > 0 AND P6 > | THEN PE = {: 60SUB 1370

IF IN = KSUB THEN 1700
LET IR = IR + 1:LKB =.ZR*TD =.ZD{LW)

PRINT D$;"0OPEN DISPL,L%37D;° D2': PRINT D$;°READ DISPL,R*;LN
INPUT D3, W0

FOR I=17T0D3

FOR J = 1 70 Wa THPUTY{L, J) NEXT J

NEXT I

PRINT D$;"CLOSE DISPL"#  IF/KSUB ="1 THEN 1700

IF W =RNB - IT ¢ 1 JHENWYV = W - €3 6070 1700
FORI=1T0D3:K =0 ;

FOR J = IT T0O WK = K'+ BeViI K)bo= YOE;J) e NEXT J

NEXT IsIR=IR - 1:W=NB - IT. + 1 - C3:E3 =C3 + W
REX srresssesatiasaale il

REM +: LOOP OVER EACH ELEMENT ::

REM S

FOR LI = § 70 LB:X1 = X1 - f:L¥ = X1

PRINT D$;°OPEN IB1,L°;2U5°,D1": PRINT D$;°READ I81,R";LW

INPUT aM,D1,EQN,CT

FORI=1T0 CT' INPUT LF(I): NEXT I

PRINT D$;"CLOSE I01*

IF D2 ¢ = DI THEW D2 = DI

IF G = @N THEN 1840

REM SRR St 51 LA 8 20 3 P deR £ 3u 312 Bat 02 L3aBd SR B 3

REM +3| INTERCHANGES RONS OF DISPLACEMENTS 's:

REM +s (ACCOMCDATE TO CURRENT FRONT H

REM HEHH BB IR Y (T H G

FORJo= AST0-WY £ !
FOR I'= oM .1 TO.BN:L = LF(DI & 1)sX(I,d) = YiL;d)s NEXT 1
NEXT J :

IF @M ¢ = 0 THEN 1940 ' :
LET T¢ = "QM®: IF IN = 1 THEN X4 = X4 --1:LW = X4:J = 2:1P = IP(LW): GOTO 187

LET X8 = XB - 1:LW = XB:J = 1:1P = IT(LW)



1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990

2000

2010
2020

2030
2040
2050
2040
2070
2080

2090
2100

S0

2120
2130
2140

2150-

2160

270

2180
2190
2200

2210

2220

2230
2250
2250
2260
2270
2280
229
2300

60

= 0 THEN 2220

WRITE DISPL,R*;L

PRINT D$;"0PEN®;T$;°,L";1P;%,0";J: PRINT D$; "READ*;T$;",R"; LN
INPUT MR,ON,EJ, WV .

FOR T = 1 TO EJ: INPUT A(I): NEXT I

FOR I =1T0 HR _

FOR § = 1 TO VV: INPUT X(I,J): NEXT J

NEXT I

PRINT D$;*CLOSE";T$

IF 84 ¢ =0 THEN 2070

RE" A ---u.--------a.-o--n--------c--u--. :n.-

REM :: BACKSUBSTITUTION TO FIND DISPLACEMENTS ::

RE" R --n.n---un------uu--“:::”-u: ]

FOR N =1 TD. W: IF OM = @K THEN 2020

FOR I=1 70 @M:K = FNWH(E = 1) - I™

FOR'J = OM + 1 TO @N:X(igh) = HIN) - Atd + K) ¥ X(J N): NEXT J
NEXT I

LET M= QM + 131 = FN KHIGM = 1) xlon, N) = X(DH N/ AtT): IF ON = l THEN 20
FORL =2 70 GM:1 =0 - {3JL=1 + 1; K = FNWHIL - 1) =1
FOR 3 = J1 TO QM:X(1 N = HULN) < Atd # K) » I1(3,N): NEXT J
LET K = FN BH{T - 00 s X QI N) = X(I,N) 7 AUK): NEXT L

NEXT W ' :

FORJI=1T0W .

FOR I =1 7O DI:L = LF(}):E(], J) o= K(L,J)e NEXT I

FOR 1 =1 70 @N:Y{I,d)0= X1, J)- NEXT1

NEXT-J —

IF IM = § THEN 2150

FORJ =1 TOW:K = LB - L1 ¢ 1

FOR 1 =1 T0 DI:E{I,K) = E&E,J52 NEXT |

NEXT § ' . )

IF IN > 1 AND LZ ( LB-THEN-2280

LET LV = W: IFIN) | THENLV = LB - _

LET 25 =:7S + 1:LW'= IS:7DLN) = D2 # LV # 20 + 10: IF LN ¢
IF IDALW) ¢ ID(LW =-1) THEN ID(LW) = ID(LW - 1)

REM R S R T L R T T T T PR RTR SR LY
REN ::.SAVES DISPLACEMENT -ARRAY IN-DATA. FALE, %-DISPL "-t:
REN I S A A R A E R D R R R R S FE R SPRLSIEY
LET ID = ID(LW): PRINT D$;"OPEN DISPL,L";1D;",D2": PRINT D$;*
PRINT D2: PRINT-LV

FOR' I =11 T0 D2

FOR:J = 1 TO LV: PRINT E(I, J) NEXT J

NEXT [

PRINT D$;"CLOSE DISPL'

NEXT L1

NEXT IT

NEXT IM
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2310
2320
2330
2340

2330

2360
2370
2380
2390
2400

2410
2420

2430

PRINT D$;*OPEN DAT4,D2*: PRINT D$;*DELETE DAT4®
PRINT D$;"OPEN DATA®: PRINT D$;*WRITE DAT4®
PRINT IS: PRINT NB: PRINT JS: PRINT NS

FOR T =1 T NB: PRINT FS{I): NEXT I
FOR I =1 70 JS: PRINT SM{I}s NEXT [
FOR1=1T0NS

FOR J = 1 TO 3: PRINT CD(I,3): NEXT J
NEXT 1 - o
FOR 1 =0 T0 25: PRINT ID(I): NEXT I

PRINT D$;°CLOSE DAT4"
PRINT -D$;“OPEN QM,D2": PRI )$
IF MN = 4 THEN - PRINT D$ :

iy

AULINENTNEINS
AN TUNNINGA Y
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

1150
1160
1170
1180

1190

£1200
1210
1220
1230
1240
- 1250

1240
1270
1280
1290
1300

1310

1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440

HOME :D$ = CHRS (4): GOTO 1100: REM  ## STRESS ++

PRINT ®meemeedcccnaean " PRINT

PRINT * STRESS *: PRINT

PRINT "ecmcmccacanaa *s PRINT : RETURN

REM ‘

REM T -""'-:-:::-::-:-::-:::::::: HH

REN st THIS SUBPROGRAM CALCULATES STRESSES ::

REM t: AT THE GAUSS POINTS :

REN. R SR SRR T ---°'::::::'==='=-

REM ' .
GOSUB 1010: PRINT D$;*OPEN DATE,D2%: PRINT D$;*READ DATI®

INPUT XC,PT,EL,MN,NF, NI, PS, NS, KSUB,J1,1T,20,1R,E3,YT, HT LU, BN, TE

PRINT D} CLOSE DATI'

DIN E€2 # J1,BN),SH{J2),FSIBN), CD (NS, 31, SNNS, 2) ZD(EL + KSUB # BN)
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DIN IX{EL),T{PT), 104NN, UX(PT), UY(PT) R(PT) Z(PT) 51(3,9),JAC(2, 2) C(3 3,516 -

{6),YN(13), PR(IS) DENTISY, APLISY,B12 & HN)
PRINT DS;'DPEN DAT4 D2" PRINT Di,'READ DATA"

INPUT 15,NB,JS,NS

FOR I =1 70 NB: INPUT FS(T)s NEAT I
FOR.T = 1 TO JS: INPUT.GH(I): NEXT I
FOR'I =1 TO NS

FOR J =1 T0 3: INPUT cntl,a): KEXT(J
NEXT I : ' '

FOR I = 0 TO 28: INPUT ZD(1): NEXT I

PRINT D$;°CLOSE DATA":X1 = -'1:15 = 1§ + 1:01 = 0:H1 = 160
LET ELE$ = "ELE1": IF KSUB > 2 THEN ELES = *FLE3"

VIAB 15: PRINT TAB( 16)%*";: FLASH : PRINT 'RUNNING" NURHAL
FOR 1 =1 7O PT:UX(I) = O:UYYE} = 0: NEXT I

FOR I =1 TD 4: READ EP(I): NEXT I
DATA -1,-1,1,1 |
FOR 1 =1 T0 45 READ X1¢I): NEXT I

“DATA -1,1,1,-1 _ i
PRINT D$;'OPEN MRT, 02" PRINT DS “READ MAT®

INPUT DN, TT.

FOR I =1 TO DM: INPUT YH(X) PRID), DEN(I) AP(I)

PRINT D$;"CLOSE MAT®

PRINT D$;*OPENILUCATE, D2": PRINT D$;"READ LOCATE'
FOR 1.= 170 P INPUT RED): NEXTI =

FOR I = 1"TD PT: INPUT I41): NEXT I
FOR I = {70 PT: INPUT T(I): NEXTVI
FOR 105170 ELZ) INPUT- TX €0 NEXT I
PRINT D$; *CLOSE LoCATE®

REH 'n--n---n-ll-:-::--::::::

REN :: LOOP OVER EACH SUBSTRUC
L

TURE 3
<

B

REM A A R R IR

FOR IT = 1 TO NB:LB = FS(IT): IF 0 T
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1450 REM A R R R BT

1460 REN :: LOOP OVER EACH ELEMENT ::

1470 REM R R RS R TS PSS H

‘1480 FOR LI =1 7O LB:@f = @1 + 1:0 = IX{1) .

1490 LET 25 = 15 - 1:LW = 1S:2D = ID(LW): PRINT Ds;'DPEN DXSPL L*; ZD D2': PRINT -
D$5 "READ DISPL,R*;LN '

1500 INPUT D1,LV
1510 FOR =170 D1
1520 FOR J = 1 TO'LV: INPUT E(I,J): NEXT 3
1530 NEXT I _
1540 PRINT D$;"CLOSE DISPL® o
1550 LET X1 = X1 + 1:LN = X1: PRINT DS; "DPENSELES]" ;L*310;,02": PRINT D8; "READ";
ELES;*,R*;LN . :
1560 INPUT NE ' o
1570 FOR I = 1 TO NE: INPUT 1Q(I)e NEAT 1
1580 PRINT D$;°CLOSE®;ELES
1590 REH 'u.-n--ua--nn-::::.=.-=.-n- 18800 as
1600 REM  :: FIND MATRIX OF ELASTIC STIFFNESS st
1610 REM  :: FOR PLANE STRESS.& PLANE STRAIN ::
1620 REM  rirzrssressssscasdesssdrssedsssssssss:
1630 IF TE = 2 THEN 1640
1640 LET F = YH(D) / (1 + PR@II:B/= F wPRID) 7 (1 - 2 % PRIQ)ISH = r+s, .
1650 urmln-ncuz)-smxm-ocux)-smzv-ucux)=wugn=
C o 0:CI3,2) = 0:C(3,3) = F / 24 6070 1680 :
1660 LET F = YW@ / (1 + PRAD)):6 = WN(B) /(1 < BR(D))SH =F £ 6 / YW@
1670 LET CUL, 1) = HiC(1,2) = H ¥ PRIDIICIN,3) = 03CU2,1) = H # PRID:CI2,2) = HiC(
2,3) = 0:C13,1) = 0:C(3,2) 2 0:E13,3) = F /2
1680 FOR LY =1 TO LV: IF LY = 1 THEN. 1700

1690 FOR'I =1 TO NE:sIQ(I) = 181D - FSOIT - 1 + LY NEXT I

1700 FOR I =1 T DI; B(D) = E{I,LY): NEXT TR

1710 FOR I =t Tﬂ NE:J = 10(I): K =2 ¥l ~-liL=241: UX(J) = B{K): UY(J) = BiL): NEXT
I ,

1720 FOR T =1 T0 6:SI6(1) =05 NEXT 1

1730 FOR 1 =1 TO NE:J ="10CL1):RR(I) = R{J):I2(1) = 11J)s NEXT I

1740 LET N = Q1 ¢ {LY - 1) & LB CX = (RR(Z) £ RRULY) 7 2:CY = (22(3) '+ 1142)) / r
NA =1

1750 REM. S A R R R R R R S F RTINSO I

1760 REN t: FINDSHAPE FUNCTIONS & SHAPE FUNCTION 3

1770 REM ¢+ DERIVATIVES FOR 4-NODES ELEHENT -

1780 -REM R R S P EE S R PR TR PISTRTITTS:

1790 FOR L =1 TO 4:ADUM = 0.25:BDUN = 0.25{ENIL) = 4 & ADLN. i BDUH NXI(L) =Ly

_ + BDUMsNYESLdy="EP{L}, & ADUM2, NEXT L™

1800 REM LR B R R S

1810 REM- 23 INITIALIZE JACOBIAN MATRIX & ::

1820 REM t2 STRAIN-DISPLACEMENT MATRIX ::

1830 REM A I R R R H AR R SR AR ETT

1840 FOR I =170 2

1850 FOR-J =1 TO 2:AC(1,J) = 0: NEXT J

1860 KREXT 1
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1870 FOR I = 1|

1880 FOR J = 1§

1890 NEXT 1 :

1900 REM IIrITIIEIIIIIIIIINININILLLLIILIIILIILLLSE

1910 REM 1 FIND JACOBIAN AND ITS DETERMINANT ::

1920 REM Srisinrirrirriiaieisssssasisiiiiisesss '

1930. FOR L = 1 TO NE:JACtL,1) = JAC(1,1) + NXI(L) # RR(L):JACI1,2) = JAC(1,2) + NX
TIL) & I2{L):JACI2,1) = JAC(2 !) + NYE(L) # RRIL): JAC{2,2) = JAC{2,2) + NYE(L) #
I2ML): NEXT L

1940 LET DJ = JAC(1,1) % JAC(2,2) - JAC(Z 1) # AL, 2) ADUH = JAC(l /N

1950 LET JAC(1,1). = JAC(2,2) / : JAE(L,2) = -_JAC(I 2/ DJ JACI2,1) = - JAC(Z,
1)/ N JAC(Z 2) = ADUM

1960 FORJ =1 TO NE:L=2% iK=1L ~ l

1970 LET ST{1,K) = JAC{1,{) % NYE(D) + JAC(L, 2% RYEG) :ST(2,L) = JAC(2,1)- ' NXI( o
J) + JAC(2,2) NYE(J) 573K = 8T(2,L): ST(3 Ly=-8T(1,K): NEXT J

1980 RE" S8328s st e atasnasinneranas

1990 REN H FIND INITIAL"THERKAL STRESSES ::
2000 REM R T LI E T

2010 FORL =1 TO NE:1 =/1G(L: AF TE =4 THEK 2030

2020 LET EX(L) = APLIX) & AT(I) - TT):EV(L) = AP(IX) (T - TT) ES(L) = 0: 6070
2040

2030 LET EX(L) (l t PR(IX)) BAPLINY ®ATCL) - TT) EY(L) = (l + PR(IX)) * AP(IX)

:::::

3 . '
TO 9:5T(I,J3) = 0: NEXT )

2040 LET ST(1,9) = ST(! 9) % ENIL) & EX(L)28T(2, 9) = ST(2 9) + EN(L) # EY(L) ST(S,
9} = 5713, 9) + EN(L) ®£ES(E) 2 NEXT L

2050 REM I D B BRERE o CTRREE Y T

2060 REN #: CALCULATES STRESS & PRINCIPAL STRESS 3:

2070 REM :: AT GAUSS POINTS ]

2080 REM R R R Y s == e = L KRR RS Y

2090 FORI =1 10 3:RP(I) = @ '

2100 FOR J = f TO NE:I11 =2 # J: RP(I) = RPUI) + ST(I,ID) # B[]} + ST(I I1 -1) &
-BOIT - 1): NEXT ]

2110 LET RP(I) = RP41) = ST(I,9): NEXT I

2120 FORI=1T0 3

2130 FOR J = 1 70 3:5i6(1) = SIG{I) + C(I,J) & RP(J): NEXTU

2140 NEXT 1 ' I

2150 LET CC =(SI6(1). + SIB(2))./ 2:BB.=.{SIG(1) 5 SI6(2)) L-2:CR.= SGR (BB~ 2 + -
SI6(3) ~ D:516(4) = CC_+ CR:5I6(5) = CC * CR:5I1614) =0 v ' o

2160 IF BB = 0.AND'SIB(3) = 0 THEN 2270 ’

2170 LET SIG(6) = 2B.647889757 + AIN (SIG(3) / BB)

2180 IFSIB6 (1), -.816(2) (0 AND SI643)y<; 04 THEN-SIB(H)

21900, 1F 516(1) +.81642) < 0 AND/SIBI3) > 0 THEN SIS(b)

2200 REM . risassssssssirisasiiiiianani:

2210 REM + SAVE ELEMENT STRESS HH

2220 REM t+ INTO DATA FILE * STRESS * ::

2230 REM A S S FE T R AR

2240 PRINT D$;*OPEN STRESS sL*3HI;®,02%: PRINT D$;°WRITE STRESS,R*iN

2250 PRINT CX: PRINT CY

2260 FOR I =1 TO &: PRINT SIS(D): NEXT I

2270 PRINT D$;*CLOSE STRESS®

SI5(4)= 90
SIG(b) + 90
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NEXT LY

NEXT L7:01 = @1 + {LV - 1) £ LB

NEXT IT :
PRINT D$;*OPEN SUPSET,D2": PRINT D$;°READ SUPSET®
FOR I = § TO NS: INPUT SN(I,1),SN(I,2): NEXT I
PRINT D$;"CLOSE SUPSET"

REM O R R R R R F R R R R R L S E A0

REN 1+ EVALUATES DISPLACEMENT AT SUPPORTS ::
REN TisrIninsBIIIINAIIIIIINIIIINRAG igreeries
FORTI=1TONS

FOR'J ="1 T0 PT: IF CDCI,1) < > J THEN 2410 o
IF CD(I,2) = { AND SN(I, 1) = O THEN UX(J) =0~
IF CD41,3) = 1 AND SNAI;2) =0 THEN UY(D) = ¢
NEXT 3 — .

NEXT 1

PRINT D$;"OPEN 101,D1": PRING-DSs 'DELETE 181": PRINT D$;*CLOSE 181
PRINT D$;°OPEN OM,D1®: PRINT D$;"DELETE ON*: PRINT. D$; "CLOSE o

'PRINT D$;"OPEN SUBST,D2°: PRINT D$; "BELETE SUBST*: PRINT D$;*CLOSE SUBST®

PRINT D$;"OPEN MAT,D2°: PRINT D$3°DELETE MAT®: PRINT D$;*CLOSE HAT®

PRINT DS;'OPEN’SUPSET,DZ': PRINT D$;*DELETE SUPSET®: PRINT D$;*CLOSE SUPSET®
PRINT D$;"OPEN NEWSUP,D2": PRINT D$;"DELETE NEWSUP*: PRINT D$;°CLOSE NEWSUP*
PRINT D$;*OPEN LOCATE,D2"3 PRINT DS "DELETE LOCATE®: ' PRINT DS$; *CLOSE LOCATE®
PRINT D$;°OPEN ELEL,D2": PRINT D$;"DELETE ELE!": PRINT D$; "CLOSE ELEL": IF KS

UB ¢ =2 THEN 2520

2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2619

2620

2630
2640
2650

PRINT DS;'UPEN ELE3,D2%: PRINT D$}'DELETE'ELE3': PRINT.Dt;'CLUSE‘ELEK'
PRINT D$;"OPEN DISPL,D2°s PRINT D$;°DELETE DISPL®: PRINT D$;"CLOSE DISPL"
PRINT D$;*OPEN DAT1,D2%: PRINT D$3°DELETE DATI®: PRINT D$;"CLOSE DATI"
PRINT D$;°GPEN DATZ,D2°: PRINT D$;°DELETE DAT2°: PRINT D$;"CLOSE DAT2*
PRINT Di,'UPEN DAT3,D2": PRINT D$;°DELETE DAT3®: PRINT D$;“CLOSE DAT3"
PRINT D$;"OPEN DATA, D2*: PRINT Dt,'DELETE DATA": PRINT Di,'CLOSE DAT4'
REM TIrTIIIENYIIIIIIIIITINIIINY '
REM 11 SAVE'NODAL DISPLACEMENTS s

REM -+ INTO DATA FILE * DIST ® s

REM SIS SR R R AR

PRINT D$;*OPEN DI5T,D2%:. PRINT DS;'HRITE DIST"
PRINT PTyPRINT ELo |

FOR I = 1 TD AT PRINT UXtI): PRINT UYths NeXT I
PRINT D$;*CLOSE DIST"

PRINT D$;"RUN PRINT RESULT(04),D4*
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1000 REM  #2 BACKPRINT 12
1010 'HOME :D$ = CHRS {(4): POKE 1656 + SLOT,72: VIAB 4: 6OTD 1110.

1020 PRINT * ---*: PRINT.

1030 PRINT .*  PRINT DISPL. & STRESS ': PRINT -

1040 PRINT *® : ~=~="3 PRINT : RETURN -
1030 REM _

1040 REM R nnnnn ol
1070 REM :: THIS SUBPROGRAM PRINTS NODAL DISPLACEHENTS it
1080 REM £ AND ELENENT STRESSES AT GAUSS POINTS . &
1090 REN :::::...::::::z':..'::..':"':""""' LEREERE
1100 REN ' \ '

{110 GOSUB 1020: PRINT Dt,'OPEN DIST D2°: PRINT D$;°READ DIST®
1120 INPUT PT,EL
1130 DI UX(PT),UY(PT),N{4) :
1140 FOR I =1 TO PT: INPUT UXCHISUYATY: NEXT I
1150 PRINT D$;"CLOSE DIST®:HL = 160' EOTO 11180 » ‘
1160 'VTAB 23: PRINT * : N *: RETURN
1170 VTAB 24: PRINT "Press RETURN key to continue ..... *is INPUT * *;B$: RETURN
1180 'VTAB 24: PRINT "Dosyou display RESULT on |on1tor7(Y/N)' is INPUT **;B$: IF B$ <
> "Y" AND BS ) *N* THEN,1180 : '
1190 IF BS = “N* THEN 1210
12000 LET CP = 0:1 = §: GOSUB 1250, ’ :
1210 'HOME : GOSUB 1020: VTAB 24: PRINT *Da you - prxnt RESULT on prlnter 7(YIN)' INPUT -
""iB$: IF BS ¢ > °Y" AND BS/C ) "N° THEN 1210 :
1220. IF BS = "N* THEN 1240
1230 LETCP = 131 = 18: PRINT Dt;'PROl" PRINT CHRS (15) GOSUB 1250z PRINT Di;‘P
- REO" . :
1240 ' PRINT D$3"RUN OPTIONS,D!1*
1250 LET J = 0:K =3
1260 FORI =1 TO PT
1270- IF CP = | THEN 1310 . :
1280 LET K =K + {: JF/K > 22 THEN . 60SUB 1170 K= 4: 6070 1350
1290 IF I = | THEN 1350 : '
- 1300 VTAB K: &0T0 1360 .
1310 LETJ =0 + £3 IF ] ¢ 51 THEN 1330
1320 FOR L =1 10 7: PRINT -NEXT L:] = |
1330 IF J ¢ Dol THEN 1360° :
1340 FORL =170 &¢ PRINT :CNEXT L | e ! v ‘ .
1350 HUHE PRINT TﬁB( Z - 4)'NUDE No,  X-Displ. Y Displ.®s PRINT TABI
Co1L-4 - "y PRINT
1360 "PRINT  SPC{ I+ 'LEN { STR$ (!))) LU0 = (INT CUXKCDD) 4 100000 +0.5) /10
’ 0000: UV(D) =1 INT (UY(D) & 100000°+¢ 0.5) / 100000
1370 PRINT SPC( 17 - LEN ( STRS (UX(I)))) UX(I),' PRINT §PC( 15 - LEN ( STR$ (
UY LI 5uvLD
1380 NEXT I: IF CP = O THEN 60SUB 1170: GOTU 1400
1390° FOR L = J + 10 TO 4b: PRINT : NEXT L
1400 HOME :J = 0: IF CP = 0 THEN 1590
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1410 FOR I = 1 TO EL: PRINT D$;*OPEN STRESS,L*; Hl;',DZ" PRINT D‘;'READ STRESS R"
1

1420 INPUT XC,YC

1430 FOR N =1 T0 6: INPUT N(M): NEXT H

1440 PRINT D$;"CLOSE STRESS"

1450 LET XC = INT (XC # 1000 + 0.5) / 1000 YC = INT {YC # 1000 ¥ 0.5) / 1000

1450 FOR N = 1 70 &:W(M) = INT (W(M) # 100000 + 0.5) / 100000: NEXT M

1470 LET J =0 + 1s IF J < 51 THEN 1490

1480 FOR L =170 7: PRINT 3 NEAT L:J = |

1490 IF J ¢ > 1 THEM 1530

1500 FOR L = | TO &: PRINT : NEXT L

1510 PRINT TAB( 15)"EL.No. ~ X AL, X=STRESS | Y-STRESS";: PRINT

. XY-STRESS  MAX.=STRESS  MIN,=STRESS  ANBLE® . R
1520 PRINT TAB( 15)°---~ - s ——m="2 1 PRINT
ot ' "1 PRINT

1530 PRINT SPC( 18 - LEN L8TRa (1)));l;¢ PRINT SPC( 10 - LEN {STRS (3C)))31C
51 PRINT SPCL 9 -.tEN LSTRS (VCIDGVC; |

1540 PRINT SPC( 13 - LEN'( STRS' (W(1)))03WE0)52 PRINT. GPC{ 15 - LEN srRs [T1

 2ID)3H(2)5: PRINESSPCLAL S JLEN ( STRS (HI3)))I3H(3)3

1950 PRINT SPL( 16 - LEN (TS (141 13sW(4);: FRINT. GPC( 16 - LEN ¢ STRS (e
5))));H(5)3: PRINTSEPCA12- (LEN-(-STRS (H16)))); u(e)

1560 HEXT I

1570 FOR'L = J + 10 70 s PRINT-:YNEXT L

1580 1IF CP = | THEN RETURN

1590 FOR I =1TOEL | ST 4% T

1600 PRINT DS$;"0PEN STRESS, L¥;HZ;%;D2*: PRINT BS; "READ STRESS,R";1

1610 INPUT XC,¥C Tl

1620 FOR N = 1 T0 b2 INPUT W(N)Z HEXT #

1630 PRINT D$;°CLOSE STRESS®: HORE . -

1640 LET XL = INTGIC.# 1000 + 0.5) / 000:YC = INT (¥C ¥ 4000 + 0.5) / 1000

1650 FOR M = 1 TO-G:M{K} = INT (M) # 100000 + .5} 7 160000 NEXT M

‘1660 PRINT * , 7 PRINT ..PRINT *  STRESS OF ELE ‘

. MENT No. "§1: PRINT : PRINT * == ‘ *: PRINT

1670 -VTAB 8: PRINT "{-AXIS = ;XC. VIAB 10: PRINT *¥-AXIS = %Y -

1680 VTAB 12: PRINT *X-STRESS = *H(1): VTAB t4: PRINT "Y-STRESS = "3(2)'
VTAB 16: PRINT “XY-STRESS = "H(3)

1690 VTAB 1 PRINT “NAY.-STRESS| . *;W(%): VTAR 204 PRINT -nxu.-srnsss = "jH(S):
~ VTAB 22: PRINT'*ANGLE © © Iz |H(b) '

1700 6OSUB 1170: NEXT I

1710, RETURN
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HOME :D$ = CHRS (4): 3070_1100: REN &% STRESS &+

L *: PRINT

‘PRINT * . STRESS ": PRINT

PRINT ®-mween — e *: PRINT : RETURN

REM ' ' :

REM R F R N R R R R P R E R AR RS ST
RENW . ¢+ THIS SUBPROGRAM CALCULATES STRESSES AT H
REM i THE BAUSS POINTS : HH
REM S R R IR R E R F IO
REM

'GOSUB 1010: PRINT D$;OPEN DAT1,02": PRINT D$;°READ DATI®

INPUT XC,PT,EL, BN, NF, KL, PS NS, KSug, J1 LT, 20,2A,E3, YT, NT,LU, BN, TE
PRINT D§; 'CLUSE DATI' N

DIN E(2 # J1,BN),SH{JZ),FS(BN),CD (NS, 3) SNNS2hydDIEL + KSUB ¥ BN),PL(3,3)

DI IX{EL), T(PT) IR LN UXLPT), UY(PT) R(PT) Z(PT) ST(3,17),XC(4), YC(4) Wi4,6)

yJAC(2,2), C(3 3, SIS(b) YH(IS) PRILS), UEN(IS) AP(IS) B(2 HN)

11350
1160
1170
1180
1190
1200
1210
1220
1230
1240

1250

- 1260
1270
1280

1290
1300

1310
1320

1330 .

1340
1350

13460

1370
1380

1390

1400
1410
1420
1430
1340

PRINT D$ "OPEN DAT4, D2" PRINT Di,'READ DAT4'
INPUT 15,NB,JS,NS

FORI=1tT0 NB. TNRUT F5(T)4 NEXT &

FOR 1
FOR I

FOR 3

NEXT 1
FOR I =0 TO IS: INPUT ZD(1): NEWT I

PRINT D$;"CLOSE DAT4":M1 = =~ 1375 = 2§ #/1:01 = O:NG = 2:HI = 440
LET ELES = "ELE1": IF'KSUB > 2 THEN ELES = "ELE3" o

VTAB 15: PRINT TAB( 14)%";: FLASH : PRINT “RUNNING: NORMAL .

1 T0 35:INPUT.SH (1) 3/ NEXT 1
1 T0 NS gy / |
1 TO 3: INPUT ED(147)8 NEXT J

FORI=1703
FOR J =1 TO 3: READ PL{I,J): NEXT J
NEXT I

DATA 0,-.577350249190, -. 774596669241 0,.577350269190 0,040, 774596669241

FOR T = 1 TO PRakhh-—=-0at¥tE-=-0s-HEKTi—
FOR 1 = 1 TO 4:-READ EP(1): NEXT I

DATA -1,1,-1,1

FOR I =170 4: READ XI(D): NEXT I

DATA -1,-1,1,1

PRINT D$;0PEN HAT, 2%+ PRINT 183 READ MAT o
INPUT DM TT

FOR I =170 DN: INPUT YA(I),PRIT), DEN(IY, AP(I)' NEXT I
PRINT D$; *CLOSE MAT®

PRINT 08§ *OPEN-LOCATE; D2 PRINT \D$; "READ LUCATE'

FOR 172 1 TO/PY: 'INPUT R(L): (NEXT I

FOR I =1 TOPT: INPUT T4D): NEXT [

FOR T =1 TOPT: INPUT TUL): NEXT I

FOR I =1 TO EL: INPUT IX(D): NEXT I

PRINT D$;"CLOSE. LDCATE' '
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‘450 REH ::.--u--nn-unun-u-:-n-n'

1460 REM :: LOOP OVER EACH SUBSTRUCTURE :

1470 REN I R A E R L L R R Y

1480 FOR IT = 1 TO NB:LB = FS(IT): IF LB ¢ 0 THEN 2490

1490 REM R T

1500 “REM “s1 LOOP OVER EACH ELEMENT ::

1510 REM . ssszzsrsssssssssssssssssssss

1520 FOR LZ =1 TO LB:@1 = 91 + 1:0 = IX{B1)

1530 LET 15 = 2S5 ~ 1:LW = 15:ID = IDiLW): PRINT D%} 'OPEN DISPL,L*;1D;5%,D2°: PRINT

' D$;°READ DISPL,R";LN : . '

1340 INPUT D,LV ‘

1550 FORI = 1 mon

1560 FOR J = 1 TO LV: INPUT E(I 1 NEXT J

1570 NEXT T -

1580 PRINT D$;"CLOSE DISPL'

1590 LET X1 = X1 + f:LW = X1: PRINT ns 'OPEN' ELEs", "ZQ, ;D2": PRINT Di,'READ'
ELES; ",R";LN . _ | :

1400 - INPUT NE , ‘"Il

1610 FOR I =1 TO NE: INPUT I1Q4T)z KEXT I

1620 PRINT D$;°CLOSE®; ELES

1630 REM . 3sseses "::'zz:z':.:::;:zz::::z:
1640 REN FIND MATRIX/OF ELASTIE FOR 33
1650 REM t: PLANE STRESS & PLARE STRAIN &3
1660 REN SRR L SRR T

1670 IF TE = 2 THEN 1700 ‘ '

1680 LET'F = YN(B) / {1 + PRUG)):6 =F % PRI} £ 44 - 2 PR(Q)) H=F+ s oo

1590 MTNIH-HCHZ)-GNIH-OCQI)-GNZﬂ-HCQB)-ON&Uﬁ
ocuz)-ocus)-rlz-mwxno - ’

1700 LETF = WW)IH+PNM)B-WW)IU-Pmm)H-F!BIWW)

1710 HTNIH-HCHZ)-H*mw)NIM-OCQI)-HiNm)N2H-HC(
23)-om3n-ocu2)-ousm-F/2 -

1720 ‘FOR LY = 1 TO LVs~IF LY = 1 THEN 1740

1730 FOR I =1 TO NE:1O(D) = 1041 = FSUIT = 1 & LY): NEXT I
1740 FORI =170 Dl B(I) = E(I LY)s NEXT T ‘

1750 FOR 1=1T0

1760 FORJ = 1,70 6 M), = 0% NEXT J

1770 'NEXT 1

1780 FOR I =1 fU HE:J = IQXI):K 2% I - l L'=241 UX(J) = B(K) UY(J) = B(L)' NEXT

1790 FOR b= s NEXT !

{ TU,NE:J 3, 1041) :RR {1 = R(J):ZZ(I) s If
1800 REM AR RN D R E R T
1810 REM = :: LOOP FOR AREA NUMERICAL INTEGRATION ::
1820 REN R R S I S E P AR F R R LR AR FR
1830 FOR NA = 1 TO N6:PX = PL{NA,NG) ' '
1840 FOR NC = | TO NG:PE = PLINC,NB)

1850 FOR T = I TO A:SIB{I) = O: NEXT I '
1860 LET N.= 01 # (LY - 1) # LB:1 = (NA - 1) #2 +NC: J = 0,977330269190: XC(IY = R
RIS) + J # XI{I) # (RR(S) - RR{1DD:YCUD) = II{8) ¢ ¢ EPLD) ® (21(8) - IL02))
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1870 REM :-:...::':-'------'°--"'--.::::::=::=::::=::::-
1880 REM t: FIND THE SHAPE FUNCTIONS AND SHAPE FUNCTION
1890 REM- R DERIVATIVES FOR 8- NUDES ELEMENT

1900 REM RS S FETTY O IS FTFTT

1910 LET EN(1) = (1 - PX) ¥ (1 - PE) L ¥ ( ~-PX-PE-1/

PE) & (PX -PE- 1)/ LEN(3) = (1 + PO) & (1 + PE) +
{1 -P0 # {1 +PE) #(-PY+PE- 1)/ 4
1920 LET ENESY = {1 = PX 20 # (1 - PE) / 2:EN(B) = (1 + PX} ¥ (1 - PE ~ 2) / 2:E
NITY = (1< PX ~2) # {1 +PE) / 2:6N(B) = {1 -PX) & (] -PE~2) /2
1930 LET NXI(1) = (PE + 2 # PX - 2 % Pk & PE.- PE~2) /4N 2) = (-PE+2%p
X =2 #PU¥PE+PE~2) / &:NNII3) = (FE4# 28PN +24P)4 PE +PE~2) /4
NSL(A) = { ~PE 2 & PX #2%PL#PE - PEA2) /4 o -
1940  LET NXI(5) = { - PX + PX & PE):NXI(6) = {1 =PE»2) / 2: NX1(7) (-PX~PX
© BPEMNXIIB) = (-1 ¥ PEAD) /2 ‘ . :

1930 LET NYE{1) = (PX + 2 & PE -2 ¥ PX®PE - PE22) /7 &:NYE(D) = ( “PX+2s8P

E+2#PX #PE-PI™72) JAINYE(D) = (PX + 28 PE +24PX ¥ PE+PY 20 /4
SNYE(4) = (- PX + 28PE - # PR PE+ P~ 2) /4 o

1960 LET NYE(S) = ( = | +.PX ~42)// 2:NYE(6) = { - PE - PY PEY:NYE(T) = (1 - P ~
2) / 2:NYE{B) = { ~PE +PY # PE) ; T S

1970 REM '""'""""‘::::‘:""": sde

1980. REN : INITIALTZE JACOBIAN MATRIL &

1990 REN :: STRATH- D!SPLACE“‘H' HATRIX

2000 REM SRR Hr L T

2010 FORI=17D2

2020 FOR J = 170 2:JACCL,d)

-2030 KEXT I

2040 FOR I

2050 FOR J

2060 NEXT I :

2070 REN TresTriziissrIisesiiiniilsstsisiiiiiss:

2080 REM s FIND'JACOBIAN AND ITS DETERHINANT o

2090 REM CIIIIEITITIIITIIIIIIINIstaNsittttitses '

21000 FOR L = 1 T0 NE: JAC(! 1} = JAC(L,1) + NXI(L) & RR(L) JAC(I 2) = JACHL,2) + NX
L)Y # T1L):JAC(2,1) = JAC(2 l) + NYE(L) ¢ RR(L) JAC(2,2) = JAC(Z )+ NYE!L) ¥
11iL): NEXT L

2110 LET D = JAC(I 1) & JAEL2,2) - JAC(Z 1V JAC(I 2).:ADUM = JAC(I 1)/ DJ .

2120 LET JACCI 100 =[ JAC(242) / D3z JAC(I 2) = - JAC(I 2) 11 DI+ IACK2, 1) - JAC(Z,
1) 7 D JAC(2 2) = ADUN ¢

230 FORJ =1 TO NEsL =2 # iKk=L -1 :
2140 LET ST(I K) = JAC(1, 1 N JAC(1,2) ® NYELD):ST(2,L) = JAC(Z I) 4 NXI(
- A ace,2) NYE(J) 5713, K)-= 5T, LN ST(3 L) = ST(I K): NEXT J

21“0 RE” --:.-u--.n-..n- : ey asrane ! i

2160 REN :: FIND INITIAL THERHAL 'STRESSES 3

2170 - REM $111

2180 FORL =1 TO

2190 LET EX(L) =

_ 2210 _

2200 LET EX(L) = (1 # PR{IX)) ® AP(IX) # (T(I) - TT) EY(L) (l + PRUEX)Y & APAIX)

C o+ - TT) ES(L) = 0 ’ S

BEN(2) = (1 +PX) & (§ -
PY .+ E-I)IAENH)

- ’
.o

0% NEXT J

"o
—
o~ =t

03 .
0 17:57(1,d)

0: NEXT J

Iseissaye l'llllll.lllt. llll.ll
HHHHHHHHHH sssdssensane

E:1 = 1Q(L): IF TE = | THEN 2200
{1 # (T!I) - TN: EY(L) = APLIN) # (T(I) = TTH:ES{L) = 0: 50TO

-uz



2210 LET 5T(1,17) = ST({, 1+ EN(L) # EX(L):ST(2,17) = ST(2,17) + ENIL) # EY(L): S
T(3,17) = ST(3,17) + EN(L) # ES{L): NEXT L

2220
2230
2240
2250
2260

REN
REN
REM
REM

2270 FOR § =
B(II - 1)y

- 2280 LET RP(I
2290 FORI =

- 2300 FORJ =
2310 NEXT I

FORI = 1.
§

CALCULQTES STRESS AND PRINCIPAL STRESS :
¢ AT GAUSS POINTS :

[3 ll'lllllll!lllll-
. ‘e Sssencs0n e

T0 3:RP(I) = 0
18

NEXT-J
)-= RP(I). - ST(I 17 NEXT 1
17103
110 3¢

2320 LET CC = {SI6(1) + SIS(Z)) / 2:BB = {51641} = 915(2)) / 2:0R-= SQR {BB *- 2 +

NE:I1 =2 & J RP(I)} = RP(I) + ST(I I # BIID +ST{L, 1T - n .3

S!B(I) = SIG(I) + 01,00 # RP(J)' NEXT J

SIB(3) * 2):516(4) = CC + CRaSIG(S) = CC - LR 5I6{6) = 0

2330
2340
2350
2360
2370

2380
2390
2400.

2404
2303
2407

2408

2410
2420
2430
2440
2450
2460
2470
2480
2490
12500
2510
2520

2530

2540
2330
2540

2570

2580
2590
. 2600
2610

IF BB = 0 AND SIG(3) = 0_JHEN.2370.
LET SI6(6) = 28.647889757.# ATN (SIE(3) / BB)
IF §16(1) - SI6(Z) ¢ QAND/SIE(3) ¢ O THEN SI6¢s)

IF S16(1) - SIB{200¢ 0 AND SIB(3) > O THEN SIG(b)
LET I = (NA - 1) ¥ 24 NC

FOR J = 110 b:W(Lgd) 5/51g0a): NEXT 1

SIG{4) - 90
SIGL4) + 90

NEXT NC

NEXT NA , - .

REM R LR B SRR R R R R R RS

REN +: SAVE ELEMENT STRESS o

REN st INTO DATA FILE * STRESS ® 33

REM A S R R SRR ’
PRINT D$;"OPEN STRESS,L*3HI3*®,D2%: PRINT D$5 'HR!TE STRESS R*iN
FOR I =1 TD 4: PRINT XCII);vPRIHT YC(I)- NEXT 1
FORI =1704-

FOR J = 1 TO s PRINT H(I J): NEXT J

NEXT 1 :

PRINT D$;"CLOSE SIRESS®

NEXT LY

NEXT LI:01 = 81 + (LY - 1) & LB

NEXT IT

PRINT Di;'OPEﬂ SUPSET{D2"¢ PRINT D$; "READ. SUPSET®
FOR I =01 TO N&: INPUT SN(I, 1), SN(I 2): NEXT I
PRINT D$;®CLOSE SUPSET®

REH B T 38

REN' £ 1| EVALUATES DISPLACEMENT AT SUPPORTS :

REN LR L R
FIRI =1TONS

FOR J = 1 TO PT: IF CD4I,1) < > J THEN 2600
IF CD(I,2) = 1 AND SN{I,1) = O THEN UX{J) =0
IF CDM1,3) = 1 AND SN(I,Z) = 0 THEN UY{J} = 0
NEXT J ‘

NEXT I
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2620
2630
2640
2630
2640
-2670
2680
2690

PRINT D$;"OPEN IQ1,D1®: PRINT D$;"DELETE IQi°: PRINT D$;°CLOSE 101°

PRINT D$;"OPEN @M,D1": PRINT D$;*DELETE QN*: PRINT D$;"CLOSE QN* .
PRINT D$;"OPEN SUBST,D2": PRINT D$;°DELETE SUBST": PRINT DS$;°CLOSE SUBST®
PRINT D$3"OPEN MAT,D2": PRINT D$;°DELETE MAT®: PRINT D$;"CLOSE MAT*

PRINT D$;"OPEN SUPSET,D2": PRINT DS$;"DELETE SUPSET®: PRINT D$;"CLDSE SUPSET"
PRINT D$;"OPEN NEMSUP,D2": PRINT D$;“DELETE NEWSUP®: PRINT D$;."CLOSE NEWSUP®
PRINT D$;"OPEN LOCATE,D2": PRINT D$;°DELETE LOCATE®: PRINT D$;"CLOSE LOCATE®
PRINT D$;"OPEN ELE!,D2": PRINT DS;'DELETE ELEI" PRINT DS;'DLOSE ELE1®: IF KS

UB ¢ =2 THEN 2710

2700

2710

2720
2730
2740
2750
2750
27170
2780
2790
2800

- 2810
2820

2830

©. 2840

PRINT D$;"OPEN ELE3,D2*: PRINT D$;"DELETE ELE3": PRINTJD‘;'CLDSE ELE3®
PRINT D$;"OPEN DISPL,D2": PRINT D$;°DELETE DISPL": PRINT D$;°CLOSE DISPL®
PRINT D$;"OPEN DATI,D2": PRINT D$;*DELETE DATL%s PRINT D$;°CLOSE DATI®
PRINT D$; *OPEN DATZ,D2%: PRINT D$;°DELETE DAT2*+ PRINT.DS;*CLOSE DAT2"
PRINT D$;*OPEN DAT3,D2%: PRINT D$;*DELETE DAT3®: PRINT D$;*CLOSE DAT3®
PRINT D$;"OPEN DAT4,D2°: PRINT D&;*DELETE DAT4": PRINT D$i'CLOSE DATA"

REH .=::=!I'!llillllll..lll.-llll'

REM s: SAVE NODAL"DISPUACEMENTS ::
REM :: INTO DATA EMLE °/DIST % ::
REX I 8 O 4 T

PRINT D$;°OPEN DIST,D2%: FRINF DS; 'HRITE pIST®

'PRINT PT: PRINT EL

FOR 1 =1 T0 PT: PRINT.UX (I): PRINT UY(I) NEXT I
PRINT D$;"CLOSE DIST*

"PRINT D$;"RUN PRINT RESULT(88),D1°
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1000 REM  ## DBACKPRINT &

1010 HOME :D$ = CHR$ (4): POKE 1456 + SLUT 72: VTAB 4' 6070 1110

1020 PRINT * -=="2: PRINT

1030 PRINT *  PRINT DISPL. & STRESS ": PRINT

1040 PRINT * - *: PRINT : RETURN
1050 REM '

1060 REH HEIE :u:nv-uu:ln::::ol-u--nln-na-n-u----cu.
1070 REM :t THIS SUBPROGRAN PRINTS NODAL. DISPLACEMENTS
1080 REM - :: AND ELEMENT STRESSES AT GAUSS POINTS.

1090 REM R R P I R R P T P PRI ITTY
1100 REM

1110 GUSUB 1020: PRINT D$;"OPEN DIST,D2": PRINT D$§*READ DIST'

1120 INPUT PT,EL 4
130 DIN UX(PT) JUYPT), XC(4) ;¥E (4D, H44, b)

1140 FOR I = 1 7O PT: INPUT-UXCID,UYCI): NEXT I
1150 PRINT D$;"CLOSE DISTZahZ = 640s GaTO 1180
1160 VTAB 23: PRINT *

1170 VTAB 24: PRINT *Press RETURN key to continve ..... "5: INPUT " *iBs: RETURN
© . 1180 VTAB 24: PRINT *Do you display RESULT on lnn1t0r7(YIN)' : INPUT **;B$: IF BS$

> "Y* AND B$ ¢ > °N® THEN' 1 480
1190 IF BS = N THEN 1210
1200 LET CP = 0:71 = 5: BOSUB 1250

1210 HOME : 6OSUB 1020: VTAB 24¢ PRINT “Do yeu print RESULT an pfaﬁLEr N /N}';:‘!NPUI v

""iB$: IF BS < ) "Y*.AND BS ¢ ) "N* THEN 1210
1220 IF B$ = °N" THEN 1240

1230 LET CP = 1: l= 18 PRINT D$§'PRS!" PR!NT CHR$ (15)¢ GDSUB 1230: PRINT D$

- R#0"
1240 PRINT D$;°RUN OPTIONS,DI®
1250 LETJ =0:K =3
1260 FOR I =1 T0 PT
1270 IF CP = 1 THEN {310

1280 LET K = K + 1: IF X->-22-THEN-—6OSUB-1170; K = 4 6070 1350

1290 IF I =1 THEN. 1350

1300 YTAB X: 60TO 1340

1310 LETJ =J + 1 IF 3¢ 51 THEN 1330

1320 FOR L =1 TO'7: PRINT.% NEXT L:J =

1330 IF 3 ¢ ) I-THEN #340;

1340 FOR'L = 170 6: PRINT : NEXT L

1330 HOME : PRINE, TAB( 7 - 4)*NODE No.  X-Displ.
1-4° , ~qsese-=<-="y PRINT ~

f360 PRINT 3 8PCH-T ==\ LEN, (STRS=4 L1 sL58UN(D) (= ~INT-(UXIT) | § 100000 £10.5) 1/ 10

0000:UY(1) = INT (UY(I) ¥ 100000, +:0.5)./ 100000

1370 PRINT .SPC( 17 - LEN { STR$ (UX({D)))); UX(I) PRINT -SPEY 15 - LEN ( STRS (

uYenmsuven
1380 NEXT I: IF CP = 0 THEN 6OSUB 1170: GOTO 1400-
1390 FOR L =J + 10 TO b2 PRINT : NEXT L
1400 HOME :J = 0: IF CP = 0 THEN 1440

141

Y-Displ.*s PRINT TAB( -



1410 FOR I = { TO EL: PRINT D$;°OPEN STRESS,L";H1;*,D2": PRINT D$;“READ STRESS,R';
: ’ o :

1420 FOR M = [ TO 4: INPUT XC{M),YC(®): NEXT N
1430 FOR M =170 4 i _

1440 FOR N .= 1 TO &: INPUT NIN,N): NEXT N

1350 NEXT M

1460 PRINT D$;*CLOSE STRESS® - o

1470 FOR M = | TO 4:XC(M) = INT (XC(N) # 1000 +0.3) / 1000:YC(M) = INT (YCN) &
- 1000 + 0.5) / 1000: NEXT M

1480 FOR N =1T0

1490 FOR N =1 7D 6 NN

INT (NN, N) # £00000 + 0.5) / 100000: NEXT N

1300 NEXT M
1510 LET.J =0 ¢ 1: IF J ¢ 9 THEN 1530
1520 FOR L =1 T0 9: PRINT ¢ NEXT L:J =

1330 IF 3 < > 1 THEN 1570
1540 FOR L =1 TO &: PRINT : NEAT L .
1350 PRINT TAB( 15)° 6, p¢ X Y 1-8TRESS Y-GTRESS";: PRINT

' XY-STRESS MAX.-STRESS |  MIN.-STRESS ANBLE'
1560' PRINT TAB( 15)° o=~ 8- : : \ ---=*;1 PRINT

_ --*3 PRINT
IS70 PRINT TABU 16) *ELGHENT Mo/ *41
1580 FORK =17T04

-142

1390 PRINT SPCI 18 - LEN ( STR$ (K)))jKss PRINT SPC( 10 - LEN ¢ SYR$ (XC(X))))

SXC(K)5: PRINT SPCE'9 - LEN ( STAS (YLK N 3YE(KY ;.

1600 PRINT SPC( 13 - LEN ( SIR$ (WK, l)))),H(K 1)5: PRINT SPC( 15 - LEN { STRS
(NIK,2))))3M(K,2) 52 PRINT (GPC( 1h = LEN { STR$ {HEK, 3001 501K, 3);

1610 PRINT SPCt 16 - 'LEN (/STRS (N{K,4))))iM(K,4);: PRINT SPC{ 1& - LEN ( STR$
(WIK,5))))5WIK,5 ;s PRINT SPCE 12 - LEN { STR$ (H(K B8))))3WK, 4) '

1620 NEXT K: PRINT

1630 NEXT |

1640 FOR L = J % & 10 TO hb: PRINT : NEXT L

1650 1F CP = | THEN RETURN

1660 FOR I =1 TOEL "

1670 PRINT D$;*OFEN STRESS,L"jHZ;" ,nz'- PRINT ns,'REAn srnsss R*;1
1680 mnn=1m4-mmrmm)mmruurn

1690 FOR M =170 4

1700 FOR N = 170 &: |INPUT M1, H05) NEXT W/

1710 NEXT N . ' ‘

1720 PRINT DS$;*CLOSE STRESS®

1730 FOR M = 1 70 4:XC(M) = INT (XC(M) & 1000 + 0.5)% lOOO:YC(H) = INT (YC(H) #

1000, #20.5)°7, 1000: NEXT M
1730 FORN=171D%

1750 FOR N .= 1 10 6 NN N = INT (U(H N} % 100000 + 0. 5) / 100000' NEXT N
1760 NEXT M
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1770 FOR K = 1 TO 4: HOME R ) -
1780 PRINT * “: PRINT : PRINT * STRESS OF ELENE

NT No. “§I5: PRINT * 6.P. =";K: PRINT : PRINT .
--=="t PRINT
1790 VTAB 8: PRINT *X-AXIS *$XCIK): VTAB 102 PRINT *Y-AX1S = MYEK)
1800 VTAB 12: PRINT *X-STRESS = ";W(K,1): VTAB 14: PRINT 'Y-STRESS, = NI
12): VIAB 16: PRINT *XY-STRESS = “;W(K,3) . .
1810 VTAB 18: PRINT "MAX.-STRESS = *;N(K,4): VIAB 20:. PRINT *MIN.-STRESS = *;N(K
y3)2 VTAB 22: PRINT "ANGLE = "jHIK,8)
1820 GOSUB 1170: NEXT K
1830 NEXT I

1840 RETURN
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s o o ot s et iy Man e e St S e

TITLE : SHEAR WALL
LARGEST NODE NUMBER

NUM. OF FINITE -ELEMENTS

NUM. OF FiNITE-ELEMENTS ON DISK

NUM.  OF NODES/ELEMENT IN LEVEL

MAX. NUM. OF NODES” EN- SUBST.

1

MAX. NUM. OF ELEMENT IN ANY SUBST=

MAX. NUM. OF JEQUND.. CONJ NODES
NUM. OF SUESTRUCTURES IN.LEVEL
NUM. OF SUESTRUCTURE LEVELS
NUMEER OF MATERIAL TYFES

(FLANE STRAIN

ELEMENT TXFE :
: (FLANE STRESS

MAX. NUM. OF THE SAME SURST.
‘NUM.(00F] NODAL| FOINT ‘L0ADS
REFERENCE TEMPERATURE

DOATHE (ELEMENT ' IS THE SAME TYFRE

“(IN SURST. FLOOR) 7 (Y/N) ....

[y
|

)

2)

Do you accept these data ? (Y/N)

100

rJ

{8 I

Y -
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INFUT CONTROL DATA

IN SUEST. LEV. 1

I s a4 G2 Gt Gl . St o ot S S . S S ey o} S S Y S S it vt PO "B date e St e S S S S e

Do you accept'these data P OCL/AN) Y

NUM. OF SUBRSTRUCTURE = 4
NUM. OF ELEMENTS  IN SUEBST. = 14
NUM. OF ELEMENTS AN SURST. o= =24
NUM. OF ELEMENTS LN/ SUEST. = —-24
NUM. OF ELEMENTS IN SURST.. = =24

Do you accept these data 7 Y/N) Y

INFUT CONTROL-DATA

IN SUEST- NO. 1

NUM. OF SUBST. NODES = 8
NUM. OF "BOUN. CON. NODES = O
Do you j@ccept [thegs @ata & (VW] 7 v
NumM. OF SUBST NODES = g
SURBT. NODE NUMBER = 1
SUEBST. NODE NUMBER = 2
- SUBST. NODE NUMEBER = 3
- SUBST. NODE NUMEBER = 4
SUEBST. NODE NUMEBER = 25
SURST. MNODE NUMBER = 26
SUBRST. NODE NUMEER = 2
SUERST. NODE NUMEBER = 28
Do you accept these data 7 (

Y/N) Y

151



INFUT CONTROL DATA

IN SUBRST. LEV. 2

Press RETURN key to contihue e

NUM. OF ELEMENTS IN SUBST. _
Do you accept these data ? (Y/N)

Ot G e ot e e S P st P00 B L Sl b SO S S e i a5t i S kg ) i S e S Pl P S S e bt YRS SRS i it anale

INPUT CONTROL DQTA

IN SUBST. NO. 1

- st ot Gt e Vo > TS S S i S — o 5 e S e it S s S S R0 D D S s Y S Wt St it A Y AR, R0 et

NUM. OF SUBST. NODES
NUM. OF BOUN. CON. NODES

Do you accept these data 7 (Y/N)

NUM, OF (BOUN.C/CGNLY NGDES | | =

bttt s S e et et o B At s i s i S e e e o o St oo S Gy U e S s S . e M S e S Saars o e e s

NODE NUMEER WITH BOUN. CONSTRAIN,

B. C. IN X-Coor.

B. C. IN Y-Coor. A
Do you accept these data ? (Y/N)
NODE NUMBER WITH BOUN. CONSTRAIN
E. €. IN X-Coor.

B. . C. IN Y-Coor.

Do you accept these data ? (Y/N)

Y

= )

152



153

NODE NUMBER WITH EOUN. CONSTRAIN
B. €. IN X-Coor. :

B. C. IN Y-Coor. _ ' B

Do vouw accept these data ? (Y/N) Y
NODE NUMBER WITH BOUN. CONSTRAIN
B. C. IN X-Coor.

B. C. IN Y-Coor. .
Do you accept these data ? (Y/N) Y

nnn
e )

I O |
L el ~ ]

MATERIAL TYFE s 1
YOUNG’ S MODULUS = Z.812E%
FOISSONT S RATIO gyl

- MASS DENSIIY =24
COEF. OF TEMPERATURE = L0001

Do you aefept’ these \data ? (Y/ZN) Y

S s St bt v i v s et S A 0 Sy i AT P et v Sl S s S S S ALY i St et it e S Mo bt Sheme Ay e PR el es v

DO YOU WANT 7O INFUTSNODAL COOR.-

BY YOURSELE 7 (Y/MD) teu.en Y

NODE" N =

GENERATE INCREMENT . = 4
X - Cobrdinate = 0
Y — Coardinate = 0

Do vou accept these data 7 (Y/N) Y.
NODE No.
GENERATE INCREMENT
X .~ Coardinate
Y = Coordinate

Do yous accept-these da
NODE |\ No.
GENERATE INCREMENT
X ~ Coordinate
Y ~ Coordinate

Do you accept these d
NODE No.
- GENERATE INCREMENT
X — Coordinate 2
Y - Coordinate 24

Do you accept these data ? (Y/N) Y

an P Y ND Y

? AY/ND Y
98
0

HIIHIIHIIUH et el
Otdhid

<



NODE No.
GENERATE INCREMENT
X — Coordinate
Y - Coaordinate
Do you accept these data
NODE Na. =
GEMERATE INCREMENT =
X — Coordinate ==
Y - Coordinate =
Do you accept these dat
NODE No. =
ta

LI TR T

a
GENERATE INCREMENT

X = Coordinate

Y — Coordinate

- Do you accept these da
NODE No.

GENERATE INCREMENT

X — Coordinate

Y - Coordinate =
Do you accept these data

DO INTTIAL STRAIN E?FEQT FROM
TEMPERATURE ' 7 (Y/N)

. i et e b e o i S oy b o A S s S Ao 9T e TS D D S St et S e e s 0 e e ettt Sevet e ammen s

DO THE SURPORT HAVE DISFLACEMENT 7

(Y/ND) Y el

e e it et e e v s . . i S, . by e it o et SVt S S PR S TS ARG S St FAMD S St ke it e Sty Se0we (b S v ot

NODE No.

LOADING IN- X-Coor.
LOADING IN Y-Coor.

Do you accept these data
NODE Nao.

LOADING OINOX=Coor.
LOADING IN{ Y—-Coar.

Do youd accept these data
NODE No.

LOBDING LINLUX=Coor.
LOADING JINYWY~Coors

Do you accept these data
‘NODE No.

LOADING IN X-=Coor.

" LOADING IN Y-Coor.

.Do you accept these data

DO YOU INPUT DISTRIRUTED LODADS

(Y/N) thicewancaea

X

C'O*h-b

4
4
o
? YN
99
QO
24
7 (Y/N)
Y7
100
0
&
24
20 Y /N

O

45
40

Q

2. (Y/N)
69

&0

Q

7 (Y/N)
97

60

Q

? (Y/N)

7 AY/N)

154



155

S s - i T G e, et a4t e e S ) e S St Ay it Ty POt A Gt} o Sk Mt e St AR T S o P et o T S et i —

NUM. OF NODE %MODE NUM. OF ELE. No.1

Pt etk v S o P et P S St GO At it i e et et S, S S s S S S e e S e e P> S S S ey Sw e it e it

NUMBER OF ELEMENT NODE /.

NODE  NUMBER FOR ELEMENT

NODE NUMBER FOR"ELEMENT

NODE NUMBER FOR.ELEMENT

NODE NUMBER FOR ELEMENT

TYFE OF ELEMENF i

THICKNESS OFJELEMENT _

Do you acceptsthaese data 7 (Y/

Z 0 hwuann

S S s i 7 e e e Y AR e S S T e S S VB TS e § o S S D St i S S S T PR . Aratp A e S e S Y

NUMBER OF ELEMENT NODE
NODE NUMBER FOR ELEMENT
NODE NUMBER FOR ELEMENT
NODE NUMBER FOR®ELEMENT
NODE NUMBER FOR ELEMENT
TYFE OF ELEMENT Aol
THICKNESS OF ELEMENT , _
Do you actcept these data 7 (Y/N) Y

e s ot (ke T S S e bt T e S S e P e . B P e e i Tk T S b i ey P o

=g~ b
N o

I O

i
i

NUMBER GF _LELEMENT _NODE =
NODE ‘NUMBER FOR ELEMENT - = 9
NODE NUMBER FOR ELEMENT =10
NODE" NUMERER - FOR “EL.LEMENT =114
NODE NUMEBER FOR ELEMENT = 13
TYFE OF ELEMENT = 1
THICKNESS OF ELEMENT . = 0.5
Do you accept these data 7 (Y/N

) Y



DF ELE.

NUM.

OF NODE  %NODE NUM.

NUMEER OF ELEMENT NODE

NODE
NODE
NODE
NODE
TYFE

NUMBER FOR

NUMBER FOR

NUMBER FOR
NUMEBER FOR
OF ELEMENT

ELEMENT
ELEMENT
ELEMENT

ELEMENT

THICKENESS OF ELEMENT

DD you accept these data

OF NODE &NODE.NUM.

NUM.

NUMEER OF ELEMENT NODE
NUMEER JFOR

NODE
NODE

‘NODE

NODE:
TYFE

NUMEBER FOR
NUMEER FOR

NUMBER FQR

OF ELEMENT

ELEMENT
EUEMENT. /
ELEMENT.
EUEMENT

THICKNESS OF ELEMENT

Do you accept these data

. s o e s e T 2 O ol e S i s S e e o S et . e, e 8 D . A 508 P ey S et e e i Gt e

DF ELE. No. 6

NUM.

OF NODE cNDDE NUM.

NUMBER OF ELEMENT NODE

NODE
NODE
NODE

NODE-

TYPE

NUMBER FOR
NUMBER- FOR

NUMEBER FOR

NUMBER FOR
OF ELEMENT

ELEMENT

ELEMENT
ELEMENT

‘ELEMENT

THICKNESS OF ELEMENT

Do you lactept these. data

OF ELE. No.7

NUM.

OF NODE %NODE NUM.

NUMEER OF ELEMENT. NODE

NODE
NODE
NODE
NODE

TYFE

NUMBER FOR
NUMBER FOR

NUMEBER FOR

NUMBER FOR
OF ELEMENT

ELEMENT

ELEMENT

ELEMENT
ELEMENT

THICKNESS OF ELEMENT

Do you accept these data

]

%

'?A.

7

Y/N)'E

VDF.ELE.

Z oW

Y/

(Y/N)

: ..\_"

,»ND -

e S

Y
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NUM. OF NDDE %NDDE NUM.

'NUMBER OF ELEMENT NODE
NODE NUMBER FOR ELEMENT

NODE NUMBER FOR ELEMENT

NODE NUMBER FOR ELEMENT

"NODE NUMBER FOR ELEMENT'

TYFPE OF ELEMENT ,
THICKNESS OF ELEMENT

Do you accept these data 2?2

—-—-———————-—-ﬁ————-————-—-————————————1‘————-—

No.%?

NUM. OF NODE %NODE NUMs

it S ettt 0 St e AAD S P wr r tte m  ry Fn SH it g PR S80S e vt e o S G g S AP e it ke S o i et

NUMEER OF ELEMENT /NODE
NODE NUMBERSFOR ELEMENT

" NODE NUMBER FORJELEMENT °

'NODE' NUMBERFOR ELEMENT
NODE NUMBER FOR/ELEMENT
TYFE OF ELEMENT _
THICKNESS OF ELEMENT

Do you accept these data ? (Y/

T S ot e it S G e ot e e 00 e . et G S b, i o e o e i s e s . i o o S e e e S0 i s

- NUM. OF NODE %NODE NUM.

NUMEER OF ELEMENT NODE
NODE NUMBER FOR ELEMENT
NODE NUMBER FOR ELEMENT
NODE: NUMBER | FOR ELEMENT
NODE NUMBER FOR ELEMENT
TYFE OF ELEMENT
THICKNESS OF ELEMENT Y/

o

JrOapa )

I i AL T ot S i et S e S S4R Sot el 4 G Sl A it e e, AP S M b bt S b i S s e S b At oo o oo S

OF ELE.

'NUM - OF NDDE *NODE NUM.

NUMBER OF ELEMENT NODE
‘NODE NUMBER FOR ELEMENT
NODE NUMEBER FOR ELEMENT
NODE NUMBER FOR. ELEMENT
NODE NUMBER FOR ELEMENT
TYFE OF ELEMENT
THICKNESS OF ELEMENT

Do you accept these data ?

Do you accept these data‘° (YL

OF ELE.

L T O I (N | A

OF=ELE.

T T (O T T T

(Y/N)

lenjln_ﬂﬂ ]

(_ {1l O (T I | P O 1

(Y/N)

~Tr
IR

29

28
27

0.5

OF ELE. No.10

20

19

o

0.
Y

157



158

NUM. OF NODE %NODE NUM. OF ELE. No.12

NUMEBER OF ELEMENT NODE

= 4
NODE NUMBER FOR ELEMENT = 11
NODE NUMEER FOR ELEMENT = 12

“NODE NUMBER FOR ELEMENT = 16
NODE NUMBER FOR ELEMENT =15
TYFE OF ELEMENT = 1
THICKNESS OF ELEMENT . ; = 0.5
Do you accept these data,;? Y/N) Y

NUM. OF NODE #MNODE-MNWUM. OF ELE._NO.LE:

- 4100 OB St e i b o o i Son it st g e o e B S e A L e o S i S s S G e et WAt e o S

NUMRBER OF ELEMENT NODE
NODE NUMBER FOR ELEMENT
NODE NUMEER FORJELEMENT
NODE NLMBER FOR ELEMENT
NODE NUMBER FOR EI_EMENT
TYFE OF ELEMENT
THICKMESS OF ELEMENT.. :
Do you accept these data ? (Y/N) Y

e o ot e i St e e T e S i S S i S e e S S S o . S e S P S8 e i v e im0 oo e et st S

1 I |

oW It

NUM. DF NODE %NODE  NUM. OF ELE. No.14

e bande e e e R —

NUMEER OF ELEMENT NODE
NODE NUMBER FOR ELEMENT -
NODE NUMBER FOR.ELEMENT -
NODE NUMBER FOR /ELEMENT
NODE NUMBER FOR ELEMENT
TYFE OF ELEMENT

THICKNESS OF ELEMENT

Do you accepf these data 7

Sl b R

)

ZoTr o onn

P
<

~

<
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[} v 4 o~ ] o
_".4 dpynvvayauasradus (Frpwaeh 1)

1. fusuvesufin 04

il

11

il
1]

11
i

il
M

FRINT DATA

et o s ot s ey e

LARGEST NODE NUMBER.
NUMBER QF FINITE ELEMENTS
NUMEER OF FINITE ELEMENTS ON DISK
NUM. OF NODES7ELEMENT IN LEVEL 1
MAX. NUM.. OF NODES IN SUBST.
MAX. NUM. OF ELEMENT IN ANY LEVEL
MAX. NUM. OF BOUND. CON. NODES
NUM. OF SUBSTRUCTURES IN LEVEL .1
NUMJDOF [SUESTRUCTURE ILEVELSD |
NUMEBER .OF MATERIAL TYFES | L
ELEMENT TYFE (1 OR 2)e.suen.

MAX. NUM. OF THE SAME SUBST.
AMAXLTINOM, D OF) NODAL FOINT LOADS
REFERENCEY TEMRERATURE :

THE ELEMENTS ARE THE SAME TYFE

100~

w
o

[
R

L FT T Ol fuwnuaiwnyan
E )

SE=® LR S E § N



S ke M ot it SR A et TS . . e e e it R it S S e Ve A S D S St S S SR M S S8k v e P po" S o o et

NUM. OF SUBST. IN LEV. 1

'NUM. OF ELEMENTS
NUM. OF ELEMENTS
NUM. OF ELEMENTS
NUM. OF ELEMENTS

IN SUBST.
IN SUBST.
IN SUBST.
IN SUEST.

. S e S G S0 o s S A ke A4S S i s s e i S $ip A S e Y e S P SO A St o at D PPy et e S St

NUM. OF NODES QF SUBSTRUCTWRE No.1 = 8

" NUM. OF EBOUN: CON. NDDES»IN. LEV. 1

- SUBST. NODE”NUMBER_DF NODE
SUEST. NODE NUMBER OF NODE
 SUEST. NODE NUMBER /OF NODE
SUBST. NODE NUMBER OF NODE
SUBST. NODE' NUMBER OF NODE
~ SUBST. NODE NUMBER OF NODE

SUBST. NODE/NUMEER DF,NODEf
SUBST, NODE NUMBER . OF  NODE

S e o e et (s . s A Rl P . et S B e

NUM. OF SUBST. INLEV. -20

NUM. OF ELEMENTS IN SUEST.

e v s o e e sy ot S S S Ao

= 0
i
B 2
3 "= 3
A= 4
5 N 2
& = 26
.‘7_ = 27
8 = 28
= 1-. i
= 4

NUM. OF NDDES oF SUBSTRUCTURE No 1

NUM.;DF BOUN._CDN.

BDUNDARY CDNSTRAIN AT JDINT

NODE X Y X-Displ.
1 1 1 o .
2 1 1 0
3 1 1 0
4 1 1 o

ll
o)

NODES N LEV.- =4

o s Baat s S S i e e S i e e St oo

160
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-_-——_———_——._—_—_————.—-._—_—.—-—_.-—_—-—_—-—————.'

YOUNG*S MODULUS =
POISSON’S RATIO ‘ =
MASS DENSITY : = 2.4
COEF. OF TEMPERATURE = 1]

—— — e e s b — . . et e

30

D
33
34
35

fory
o
PNOCHNOTLNOTINDELNOTBNOE HNE> B O &N

mmmﬂqQNaommmmdmy#béwwuwwmmnmeukoood
ooboodbooQCQQGOQOQGQoéqooocoOoooQQQ



36 &
37 0
38 2
39 4
-~ 40 )
41 - 0
42 2
43 4
44 . &
45 - 0
44 2
47 -
48
49
50
51
52
33
54
59
34
57
S8
59
60
61
62
&3
64
65
Y-
&7
68
&9
70

ddooooQQOOQQOOOGGOOoOOOQQQooOooOooo

fa4

B utiunipng

RIRINT umfaﬂmaa

-‘- /O

. 4 o
80 & ’ 19- 0,

81 o) 20 0
82 2 20 0

83 4 20 o

84 6 20 )

a5 0 21 0
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2 21 O
87 4 21 0
88 6 21 0
89 o 22 (o}
0 2 22 0
91 4 22 . Nl
92 & S22 0
93 0 23 0
94 2 23 0
95 4 23 0
96 b 23 0
97 0. 24 0
98 2 24 0.
99 4 0" 0
100 & 2. ()
ELEMENT#NODES & TYFE
ELE. No. 1 J K L MAT. . THC.
| 1 20 F, 6 5 1 -5
2 5 6 F 10 9 1 -1
3 4 3O 14 13 1 5
-4 13 148 +48 17 1 -5
5 17 18 ) 21 1 S5
) 21 - 26 25 1 .5
7 22 23 27 26 1 .S
8 18 19 23 22 1 5
9 23 24 28 ¢ vy .5
10 19 20, 24 23 1 b5
11 15 16 20 19 1 5
12 11 12 - 16 15 s
13 7 8 & 11 i .5
14 3 4 8 7 1 .S
15 25 ¢ 26 30 29 1 .S
16 2P0 | 300N G4QN SSQAl € R
17 33 -3 38 It 1.6
18 4 37 38 42 41 1 .5
19 41 42 46 45 -5
20 345 44 50 49 1 L5
N 1o 47¢ higigy 50 1 S
22 - 42 43 47 446 1 .5
23 47 48 S22 0 51 1 .5
24 43 44 48 47 1 .5
25 39 40 44 3 1 .5
26 35 36 40 39 1 .S
27 31 32 36 35 1 .S



28
29
30
31
32

33

27

49

53

S7

61 .

65

34

35
36
37
38

39
30
41

42
47
44

&9

- 70

1-Y-)

71

67
63

A

55

45

46
47
48
39
50
51
52
ST
54
55

56.

51
75
72
81

-~ B8S

89
98"
94

99

9o

21

87

83
79

75

28

S8
62
b&
70
71
&7
72
68
L0

T3

-
74
78
82

ga
98 |

95
91
96
9z

84
80
7&

SO
=4

a8 .

32 3t 1 .5
54 53 1 .S
.58 57 1 .5
2 61 1 <5
66 65 1 1
70 &9 1 .5
74 73 1 S
75 74 1 .5
71 70 1 .5
74 075 1 .5
el 7] 1 .S
A8/ S A 1 .5
b4 B3 1 .5
&0 59 1 -]
54 55 1 C5
38 (A2 1 S5
B N\OINGT 5
84) 85N, ™ VS
90, .89 1 -
4= GF N\ 1 o5
S8 97\ .5
99\ 498 1 L5
95 1, 94 1 5
G aledi N 1 .5
96 4,95 1 .5
20349 1 .5
88 a8a .5
—g4—=% 1 .5
B0/ VTS, 1 .5

e e e e s G b e e e e s e s i i b e S o e

e ot s 0 S e et v S ot o S i i o S i e S e e P S e e S i S e e i S i o s s o

NODE FX FY'
2 20 Qb
45 40 ¥
69 60 0
93 60 0

NUM. " OF 'THE' SAME

S e e S e (e B it St S S o et s e, oot dm e e G

SUBST. 'No.1¢ =g

le4



0.

NODE No. 1-Displ. Y-Displ.
1 0 0
c 2 0 0
3 0 0
4 0. ,
5 2.86-04 AE-0F
b 1.3E-0% -BE-05
7 1.26-04 3E-05
8 -3.1E-04 -4.5€-04
-9 " 8.96-04 7.56-04
10 5.56-04 ~4E-05
it 5.4E-04 U305
12 7.2E-04 ~BAE-04
13 1, 23E-03 1.03E-03
14 1.096-03 ~2E=05
15 - 1408E<03 ~1.6E-08
14 A026E-03/ | ~1.15E-03
e 1479603 " 1,22E-03
18 1. J3E-03 1.8E-04 -
19 1. 78E~08 © % 43,8604 -
2 181E-03  -1.38E-03
24 2.3BE-03 [ | 1.43E-03 .
22 2.25E-03 2.8E=04 -
23 20E-03 -4, bE-08
24 2. 36E-03 -1.63E-03
25 3. 01E=03 1. 49E-03
26 2836703 2.7E-04
27 2/83E-03 =4, 8E-04
28 3,03E-03 -1, 93E-03
29 3.83E-03 1.976-03
30 3.75E-03 2.3E-04
Bt - 3.75€-03 ~4.8E<04
32 3.87E-03.  -2.24E-03
.33 §,84E-03 2.47E-03
34 4.75E-03 2.4E-04
35« 4.75E-03 =54 4E-04
B 4. B7E=03 =2. 47603
37 5.96-03 2.31E703
38 5.8E-03 3.36-04
39 5.8E-03 -6, 7E-04
- 80 5. 926-03 -2.63E-03
T 5.9€<03 2.376-03
42 b.9E-03 - 4.8E-04
B 6.89E-03 -8.5€-04
44 5.91E-03 -2.71E-03 -
15 7.89E-03 ©  2.46E-03
4 7.79E-03 5.9E-04
47  7.78E-03 -9,3E-04
48 7.856-03  -2.82E-03
9 8.84E-03 2.4E-03
50 8.726-03

5. 4E-04

165



Y-Displ.

NODE No. L-Displ.

51 8.71E-03 -9,4E-04
52 8.84E-03 -2.99E-03 .
53 ‘9.93E-03 - 2.75€-03

54 - 9.89E-03 5.2E-084 -
55 9.88E-03 -9.26~04
56 9.93E-03. -3.176-03
57 L0113 2.85E-03 -
58 0111 5, 1E-04
59 - .01108 -9. 56-04
40 01114 -3.286-03
b1 . .0123 12.9€-03
82 01232 . 5. 4E-04
83 0123 -1,02€-03
b4 01234, -3.34E-03
65 01354 2.89€-03 -
b © 01355 b, 6E-04
67 013534 4 | -4 J4E-03
68 #1352 -3.356-03
69 L04463 7.96-03
70 - 01481 £ 77204
7 01459 -i.i9E-03
n A 01862 S-3.37E-03
73 - 401375.2 << 2,95E%03
/] 01569 7.3E-04
15 01568 -1.26-03
/s :01572 ~3.43E-03
N © ,01488 3E-03-
718 01687 TE-08
79 01485 -1.19€-03 -
80 L0Lb84 ~3.49E-03
81 - .01807 3.03E-03
82 01806 - TE-04
83 01804 - -1,19€-03
84 o «01805  -3.53E-03
- -85 <019265 - 1 3.036~03,
86 01925 7.26-08
87 01923 -1.236-03"
88 01924 -~3.54E-03.
. 8% .02043 3.016-03
- 99 102044/ 7. 6E-04
18 © 02041 -1.28E-03 -
92 .02039 -3.516-03
93 .02159 2.99E-03
94 .02152 7.9E-04
95 .0215 -1.3E-03
9% 02151 -3.5E-03
97 .02264 2.99E-03
98 02261 8.1E-04
9 02259 -1.31E-03
100 .0226 -3.49E-03

le6




EL.Na.

Y-STRESS .

53.54046

42.00255 .

1 Y X-STRESS. IY-STRESS  MAX.-STRESS  MIN.-STRESS
! 1 S5 98.72682 501.83518 87.83711 520.06138- 78.50162
2 t L5 -3.21538 504.23618 - 87,83712 519.0t018 -17.98938
3 1 2.5 -L.81322  S06.63817 . B7.83712 521.38112 ~15.561817
4 1 L5 59.47532 509.03515 (87.83702 0 . 525.5544b AL997.
5 - A5 40.93739 421.56028" -8.47574 421.74892 40.74875.
b 1 5.5 -58.26544 36296132 ~33.25968° " _365.5115 -70.81561
7 3 5.5 1107917 - -23.58383 221.48308 2042398 - -238.90281
8 3 45 -13.71068 -25.934 20018011 18045104  -220.09572
- 5 5.5 51,2267 ~443.77842 ~26, 22357 52.83072 -445.38213
10 5 L5 -58.5092¢ =507, 2269 -11, 70453 ~58, 30409 ~507. 53207
1 5 35 -4 44485 ~626. 5368 92,16273 -49.72177 . -b41.35988
12 525 204593 -529,03682 92016273 - 15.22986 . -442,22075
13 5 1.5 4.08978 - -431.43682, 9216273 17.18519°  -b44.53222
14 5 5. -122.69447 0 -$33.83683 92,1273 ~106,58459 -549. 9447
15 1 6.5 -83.71991 307.80453/ 80.23208 324.39048 -60.30586
16 t L5 222159 4 310,20449 80,23206 329.85252: -17.42044
1 1 8.3,  -1.9M25 312. 40448 B0.23204 331.88448 2121424
18 1 %5 56.60241 313.00443. 8023205 337.8892 33.74745
19 L 10,5 18.94424 22994594 11591 230.58175 18, 30942
20 1 1.5 --B0.14539 17966713 ~39.82835 185. 63557 -86.11383
] ¥ ILS -21.03017 =14.01363 187.43065 169.9416 ~204.98539
2 3105 -18.39158 ~15. 62055 193.00623, - . 176,00584 . -210,01727
23 5 I3 453493 -236.45403 ~27.60249 48.0275  -239.13222.
3 5 105 -52.02257  -292.32497 214154 -50.129 - -294,22054
25 5 9.5 -42,05281  -399.00502 - 79.75784 44,1229 “$14.93456
% S5 BS 217407 -401.40507 — J9.7H7B3 - 17.35822  -416,59923 .
27 5 7.5 - -2.08283  -403.8008 1976781 - 13,1766 . -419.06451
8 5 . 65  59.26935, ... ~406.20513 79.76781 - J2.5396  -419.49538
Kij 1 12,5  -55.04035 134.38591 59.94292 151,75925 - =72.43391
- 30 1 1LS L9LISYS 136, 78584 59.9429 15957578 ~20,87837
3 15 -LL3M27 13918582 59.94291 141,28175 23,4302
2 1155 37.u45%7 141.5858 59.94293 16891622 10.11493
I 1 165 -14.17566 B2.32863 . 1.55741 82.38376. -14.20079
] 1 InS -78.32204 50.73415 <35,74065 59.97101 © . <B7.5%89
35 3.0 19 -30.51495 - =5.913 . 113.48754 9646 . -132,18795
3 3165 =9.20038 1y | eT.3597 15285097 115: 00984 -151:58987
3 5 175 N25.459% -82.42151 -17.74709 28:30407 -85, 25601
38 S5 165 U-37.54919 17 o119, 34938 ~14.40853 =35.086 -121.83297
h] 5155 -45.08389  -191.98822 60.05703 -23.45625 -213.4134b
0 "5 IS 1.58592  -194.38631 " 50,0569 18,52638 -211.32618.
M § 7 1305 L0028, 0 S196.78832 . [50.05699 13.30581 21379734
2 5 OV 180 48.57199 % -199.18841. | 60.05694 | §2,36229 -212.976T)
X 1 01857 34724 28.01849° " 2981057 39.92159 ~46.6297
M 1 9.5 LI9A9E - 30.41647 29.81068. 49.00437 " -17.3929%
85 1 205 -.52532 32,9185 29.81055 50.30092 ©  -18.00977
4 I 205 - 14.30365 35. 21641 29.81081 56,3513 ~6.63124
1Y) I 2.5 -34.99903 1.47516 10.53784 9.94682 -37.48989
48 1235 4881379 -2.67684 24, 4574 S.35932 - -76.74958
L 3 3.5 -29.80406 251015 3169221 2092619 . -49.2201
5 3 25 -30.57455 -, 50042 -73.07752°

le7

" ANSLE

78.2781
80.45235
§0.47078

19,3495
-83.72498
-85, 61545
© 1915
4412563
~3.2527

-1.4935
"9.07634

3. 14095001 - -

8,08702
©9.91502
78.32007
76,2395
76.48785
74,08014
-86.84315 .
-81.47741
5,551

© 45.20565
-5.54191

| -5.05301

12.66799

10.78449

10.82974

9.45926
T73.83674
49,1835

©$9.76529

| 65.48982
89.07367
-15.50946
48.14297
47,3517

- -9.10592
-9.70113
19.63548 -
15.75234-

) 15.81025
12,9341
$8.23029
58.05516

'59.40757
Sh66442

76.80497
-71.8756
58.50634
52,57456
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EL.No. X Y X-STRESS Y-STRESS . XY-STRESS MAX.-STRESS ~ MIN.-STRESS ANSLE
51 3 23.5 8.86096 ~3.43342 1. 84659 12.36992 © -5.94238  -25.23028
32 3 2.5 -17.80194 ~17.77592 6,0 -11,71055 -23.88732°  <45,06132
53 I 205 -21.75412 ~52.014657 : ~3.11824 -70.83448  31.6897%
34 3 20.5 . 76898 54,4 {8944 14.07562. -67.72331  23.78551
3 3 19.5 - 93113 =70.0102.  23.40657
56 3 18,5 26,70118

-48.76368 - 17.54878
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e ot (o e s gt S S S0, i P et e oo

LARGEST NODE NUMBER —
NUMEBER OF.FINITE ELEMENTS =
NUMBER OF FINITE ELEMENTS ON DISK
NUM.- OF NODES/ELEMENT IN LEVEL 1
MAX. NUM. OF. NODES IN SUBST.
MAX. NWM. OF ELEMENT .IN_ANY  LEVEL
MAX. NUM. ! OF EOUND. CON. NODES
NUM. OF SUBSTRUCTURES IN LEVEL 1
NUM. OF SUBSTRUCTURE LEVELS
NUMBER. OF MATERIAL, TYFES
ELEMENT (JYFE! |(1 DR 2)..4...
MAX. NUM." OF THE SAME SUBST. =
MAX. NUM. OF NODAL FOINT LOADS
REFERENCE TEMPERATURE

THE ELEMENTS ARE THE SAME TYFE

-

<OBRBMBMNRON=ONN~

0 id

tJ

-
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'ELEMENTS

MNUMEBER/ OF] NODE -
NUMBER, OF | NODE
NUMBER / OF "NODE . -
. NUMBER OF “NGDE - -
NUMBER OF NODE
NUMEER OF NODE
/NUMBER @F "NODE
 NUMBER, 'OF NODE
NUMBER ‘OF NODE
NUMEBER OF NODE
NUMBER OF NODE
NUMRER- OF NODE-

SUEBST.

SUBEST. NODE
SUEBST. NODE
SURST. NODE

- ot i i ey et S S i G i e S St A S s s s e VA oo S i o el S G B K420 s St S vk P SHArS i S e i

NUM. OF

e ot e i S et s Gt S S o e e e i (s St o o et Ty e e S Tt i e o e e

SURST. IN LEV. 1

ELEMENTS
ELEMENTS
EL EMENTS

BOUN. CON.

IN SUBST.
IN SUEST.
IN SUBST.
IN SUBST.

SUBST. IN LEV. 2

o

- NODES OF SUBSTRUCTURE No.1

NODES “LN-"LEV. 1

NUM. OF NDDES OF SUBSTRUCTURE No.1

"NUM. OF -BOUN. CON.

v S e e oo et S e S e s e S0k G e ) YA S St S e G, b S P S e e A8 S P S S =S P i e S

NODES IN-, LEV.Z2

X Y X~-Displ.
1 1 0
1 1 Q
1 1 0o
1 1 O
1 1 0
1 1 0

—— . S s -

HﬂQ&muMP

i

w4

S

37
=8

39
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ot (e ey . S (s 4TS S D ) iy VA ot P T S S Vo, B 4D Sheal S b i S e e S S S A S840 S i v s S

MATERIAL TYFE ceeee 1

YOUNG’S MODULUS = 2812000
FOISSON’S RATIO = .4

MASS DENSITY = 2.4
COEF. OF TEMPERATURE = {E-04

e et . 0 Mt s ey TS e e e S e S, s S o S S e S e . P oy . T o — S o T} S SO b et St S

NODE X—Coor . Y—-Coor .. TEMP.
1 o o 0
2 1 Ty 0
3 - 4) 0
4 . P o O
5 4 0 0
) F 5 Q )
7 & O 0
8 O 1 0
Q y 1 0

10 4 1 0
11 & A S0
12 0 2 0
13 2 r 0
14 2 T O
15 4 5 0
16 5 . 40
17 & 2 0!
18 0 = 0]
19 2 - (o}
20 4 3 0
21 6 Y 0
22 1 O v ¥ 0
23 L 4 o]
24 2 4 0
25 3 4 0
el 4 °3 4, 0.
27 _ S 4 0
28 & - 4 0
2 0 -5 0
30 | 2 5. [»)
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81
82
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a7
88
89
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91
92
93
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25

96
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104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
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127
128
129
130
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16
17

18

37 .

38

55
Tob
76

77
86
87

- 88

89

P UN

60

39
67
73
78
83
88
94

90

95

14

135

~
£
]

35

=4 )
=7
TFb -

59
38
28
27
17
Téh

Ab.
45
e

sdd

b7

[=Y-)
69
&8

71

70
&0

59

49

43

78
77
88

87
99

98
101
100

24

24

24
24

on]
<
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e

——— s o o o o o . o 4wt H S e S B A P W et G S oS . G S, Sy AR S TS s SO S et e S ot e e s b

e e s 27 ey o e i . it D S o ) S S 7o 44 G A S T e ORGSO s B S A TS D S U S0 FOA® v Wt VS N

93

125

— e S Sy Pooe S ta S Ot b S S Y S S D S e S S M s H S 4 e B G P o) PO MMM OO e S et v v S

NUM. OF

0
91

79

80
&9
70

?7

98
108
109
118
119
120
121
123

111

& -]

101
102

92
96
81

85
71
75
99

105

110

115

120

126

122

+27

p—y

“1z8

1A%

137

fOF

107

20
40
5O

103

102
92
2?1

81

g0
110
109
120
119
121
130
133
132
135
134
124
123

113

101 1 .S
95 - ,
20 1 .5
84 S
79 1 .5

74 o
108 1 S
104

118 1 .S
114 _
129 1 .5
125 '

L 1 .S
126 '

v 1 .5
127

122 ~ .5
116

111 ) .5

1106 .
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NODE No. - X-Displ.

Y-Displ.
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
b 0 0
7 0 0
8 3.1E-04 . §.2E-04
9 1.5E-04 -BE-05
10 1.4E-04 4E-05
1 3.4E-04 <4, 7E-04
12 7.4E-04 “7.9E~04
13 b.4E=04 3.6E-04
14 b,3E-04 -9E-03
15 76,2604 0
18 b.5E-04 -4.5E-04"
7 7.4E-04 -8.8E-04
19, 1.34E-03 1.1E-03 "
19. [.26-03 © . -1E-05
20 1, 196-03 -1. 3E-04
b 1.37E-03) - =4.23E-03
22 1.94E-03. 1.31E-03
23 §.9E-03. JE-04
24 1.89E-03 1.7E-04
25 12976-03 -1.1E-04
26 ¥.89E-03 =3.56-04
27 L.9IE-03 ~ -B.7E-04
.28 1, 95E-03 =/ =1.48E-03
29 . 2.57€-03 " 1.52E-03
30 2.45E-03 2.3E-04
3 - 2.45E-03 -4, 4E-04
32 2.58E-03  =1.73E-03
33 3.29E-03 1.79E-03
34 3.18E-03 | 9.9E-04
.35 3,08E-03 2.4E-04
36 2.99€-03 -1E-04
37 3.08E-03 -4.8E-04
38 - 3ATE-03 - -1.23E-03
39 3.31E-030 <2,04E-03
40 3,18F-03 2.07E-03
M 4.08E-03 1.76-04
42 4,08E-03 -4, 4E-04
3 4.21E-03 -2.35E-03
M 5.24E-03 2.26E-03
45 5.2E-03 1.246-03
4 5.17E-03 1.7E-04
47 5.17E-03 -4.8E-04 .
48 5,22€-03 -1.556-03
49 5.28E-03 - -2,57€-03
5 6.39E-03 2.42E-03

176 .



NODE No.

X-Displ. Y-Displ.
51 6.326-03 2.9€-04
52 6.31E-03 - -4,3E-04
53 6. 41E-03 ~2.75SE-03
54 7.476-03 2.5E-03
55 7.48E-03 1.43E-03°
56 7.48E-03 4,76-04
51 7.53E-03 -2E-04
58 7.47E-03 -8.5E-04
.59 T.47E-03 +1.8€-03
b0 7.48E-03 =2,85E-03
61 8.53€-03 2,576<03 _
b2 - 8.43E-03 5.3E<04
63 B.42E-03 -9.3E-04
b4 8.5€-03 -2.95E=03
45 9.56E-03 2.7E-03
bb 9. 47E-03 1.61E-03
7 941603 " 5.4E-08
b8 9.828-03 - -1.9E-04
49 9.4E-03 - =9, 5E-04
70 9.46E-03 =2, 01E-03
7 §.55E-03 -341E-03
. .0107 2.86E-03
73 " 1.01046 4.8E-04
" - 01064 -9. 1E-04
75 .0107 ~3.29€-03
76 01198 . . - 2.94E-03
n 095 1073603
78 01194 4.6E-04
79 - .01192 - =9,2E-04
80 01194 =2.18E=03
8l .01198 -3.39E-03
8 01327 3.01E-03
83 L1324 5.4E-04
84 01322 -1.01E-03
85 01327 -3.47E-03
- '8 01451 3.02E-03
g7 | 01453 1.8E-03
88 01454 b.5E-04
B9 ... 01457 =2, 5E-04
90 %, L1458 | -1L16E-03
91 J185 7T -2,298-03
-9 01449 -3.496-03
93 .01572 3.01E-03
94 01564 7.1E-04
95 01562 -1.21€-03
9% 01566 -3.49E-03
97 (01683 3.04E-03
98 0148 1.88E-03
99 L0187 7.36-04
100 .01669 -2.5E-04 -

177
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NODE No, I-Displ.  ~  Y-Displ.
00 L0TF - -1.22E-03
102 01677 -2.376-03
103 0188 -3.54E-03
104 om0l 3.09-03

105 V ' 6.9E-04.

02398

iy

1.95E-03

| - | _ :gg_' ¢ a .02§9s 8. 26-04 | : S |
o FlwlE G VaaERE N
: q! +02394 2. 44E-03 | o
135 A02395¢  -3,59E-03 o

qRIANIUNRTINGINY



A )
3
’_4

LS

' 161.44779

59,2144

-180.51363

6. P, o ¥ 1-STRESS - Y~STRESS AY-STRESS - MAX,-STRESS -~ - MIN,-STRESS
ELEMENT Mo. § . _ » : ‘
b L4230 423 239.51587 99181931 - . 141.65983 1017.6099 213.72528
2 A23LST7 3.7525¢  B17.48329 . 80.1635 - 825.3053 -4.06946
©3 0 LSTT 423 -B9.Te348 . 7831548 . LIS.4A738 - 3B.13951 99,5875t
b0OLSTT L LSTT -30.50233 . 20819406 . 96.94376 0 242.40457 -54.92284
ELENENT No, 2 . _ - N 1! = N
j 423 .83 -32,19517 489,8405 100, 10858 703.48741  -43,81708
2. A% e 60404 . 515.52449 23,4359 518, 40785 ~i47933
3OS 2,428 56.03495 339.87431 7700069 359.41743 .36.49182
4 L5770 3577 T 128.48224 .519.7528% 153.4537 " 57276248 75.47266
_-ELENENT ¥o. 3. B / AN -
1 423 4423 533181 "526.518274 /| --31.588 52851358 51.2375.
7 423 5577 -49.49301 60553253 -45.99502. - 608.45122 ~72.8117
3LSTT 4423 72908310 315.09049 1 017.03077 . 316.28505 71.71182
4 ISTT O R.577 - -105.18521 15281956 | =26e61219 155. 04107 -107.90672
ELENENT No, 4 . . ' & i ARAR R E
1 2,423 4,423 201.2702 2084809297 - 189,233 394.80%87 . 15.27012
2 2423 5577 -2%.79872 4 - -59.58227 ¢ 23348428 105.81052 ©  =389.19101
3 L51 44T -24.M77ST | -208.41058, o, 209.74336 =16.91177 -434.41655
4 3577 . 5.517 202.1897% $4.80375° 7 219.01592 . 35525403 -109.14058
- ELENENT No. § R R
1 4423 L4230 -85.85371 -405.08407 13:2399 0 -85.30553 - --405.62925-
24423 -S.S7T 9293317 -231.3209% =20.83159- . 9424258 -238,4%981
308571 A3 -72.5411 . ~bAL.0414 <40, 83685 -69, 61555 -643.95695
C4 5577 55770 52082979 -7i3.53949 ~36,38077 5455297 -715.26261
ELENENT No. & SN : e e ] ,
{ 4923 2,423 -5B.57759  -46B.10097 - 77.77835 . <44.30344 -§82.3754
4,423 3577 -140,33287  -448.22347 162.74552 =92.45849 -695.89766
5577, 2423 30.90414 - -207.17706 105. 11542 43.887  ° -B20.15993
©S.S77. CRSTT - -L92804 -831.51199 20.14826 i T2 2 T v AT TS
- ELENENT No. 7 Ll - Y L s, s -

S B WV 3 A2 1550200 1 <158, 11968 175.6781 0] 7802008 <) <158, 98472 .
S 2 4423 LLSTTT) U 364073200 | ~338.24215 - 103:8337 |- 63.2987 | | -383.12354
3 5577 423 7-262.79937 777 +1128.75835 . 157.21547 -235.13829 - -1156.41744.
CA4 55770 s a8 “943,0933 - 19.25007 5.94137 - -949.71282.

ELENENT No. 8 _ : J 4 o » » Y9 | L

B A3 8423 <31.85078% | | 428.70569 £25.16002. | 529.46262 | [ -32.80772¢
T A3 LS 2839123 - 471.80148 1000137 49335472 5.87819

©3 0 RSITT Te 423 -HALAM3TT - -.95385 13447529 8051424 ~222.91485 .
4 LSTT -4,30444

-23.97528

179

ANGLE

- 79.68174 -
B4. 42697
74.50964
70, 45751

82,2513
87.37651

75,7584
70.9%401 -

“86.20085
~86,12101
85.99249
-84. 16091

TR

54,68746
RTRAIN
35.12405

23709
“3.50807
- -4,09267 -
T

. 1039959
1632726,
7.04098. -
1.85058

8.38851
SURTIN)

9.97798 .

470408

8782186
77.86061
58, 79004

(72.17518



6P

Y-STRESS:

XY-STRESS

MAY.-STRESS

180

WIN.-STRESS - ANGLE

2
Sy
‘.

98,6742

108. 49594

X Y _X-STRESS
" ELENENT No. § . _ : - '
1 423 8423 -10.78325 36700926 91,4301 378:1239%
1 423 577 16823 200.14522 . 15.7634b 201. 49084
S 3 LST7 8423 1158201 280.33767 - 4BJ20515 296.65604
Sh O LSTT ST T140.71084 $42.74428 . M43.87163 0 500.30631
ELEMENT Nov 10 B . R ' : g
1 A 10,423 12.29834 . 220,19582 -32,37748 22542157 -
2 A3 HL577 - -90.74784 - 305.59847 -54.54078 " 313,50851
3. LSIT 10,423 - 45.80081 537928550 3,03732 . 237. 97656
A4 LET LRSI -120,86095 o B1LB2342 2356637 84,5151
. ELENENT Ho. 11 . - ’ : AN , -y
I 2,423 10425 17600149 - 190.65624 . 187.34 370.93603
2 2423 HL.577 . -215.60085 0 -6L.29000 0 0 197.48498 . 73:57684
3035770 10.423. -211.614677° -208.42517 1203,80083  ° ~5.,20238
4. 3577 L1577 17201537 - - A9.52 185,587 307, 14965
ELENENT Ho. 12 : ; & | A '
L 8423 10,423 - -78.42786 - S293.82350 o L2006 -18.42196.
28423 M7 8124392 0 -131L62846 4 -18.54587 . 8B.8074
3 -5.577 10,423 <51,99633 -305.84439° -48.30549. ' --43.11488
45577 LLSTT 5135003 -384.51044 -40.03843, - 54,9974
C ELEMENT Mo 13 . S e
b 4423 00423 870885 -378,04033 SH1.33955 0 118627
2 AT 9.577 14951135 -535.43473 145.85918°  -100.60669
3. 5577 B.423  18.74391  -437.b4983 93.02515 36,9769
A URS517 9,577 . -17.56547, - ~274.51288 14550882 . <16.74907
"ELENENT No. 14 - : =— - —
14423 -6.423 132172094 -105.0768 130.97386 .. 190,25586"
T2 A3 ST 5.88357 | -262.67327 . b1.BIBES - - 19.43026
©03- . SSTF 6423 2972576 ST20.2003 0 29.39177 ° 30.87593
& 5577 - 151 -9.AM21 -557.0743% 9854883 - 0 116654
ELENENY Mo 15 . o L. ¢ : - . L
I L4238 112,423 2004402 | 33980533 1911359y [ 340.81763
S 423 1%S57T | 2305449 L 22334213 J 70.08621 | (24857504 |
3 - L5717 12,428 -119.28972- . -b4:074S6 . 1001188 10.91198
LR YRS . 7) A .4 ‘55,9312 - 42,1483 18.64507
OELEMENT.-No. 16 N % i d 1 W I 1Y
1423 T14.4250 1438875 %0 [138.08528 1 Lo - 6u09757 162, 74303
423 15577 14.25412° 0 2062206 10,7385 -"29,29093
LS77. 14423 L 12.17807  145.24565 "53,13568 - 163.84028-
1.577 ©15.517; - 26725145 " 320.35287 -

~38.89796 7699819 -
15.47763  85.12092.
-4.73636 . 76.54468
83.14881 © 43194

1.37259.. -81.33949 . -
-98.63588  -02,03801

45.7528 - 89.09452- - -
-124,5520% - -83.485%i . °

. -4.0783 - 46.13507 .-
~350.4672 © S5.47003 -
-412.83727  45.36472
-85.561428 35,9137t

-293.83141 . .29979
~133.19188 - -4.81429
C-314,72585  -10.41806 ¢ -

. -388.15787 * -5.20318

39,9305 10001729
-504,5394 18,53563

| -455.89282  11.09932
21532929 B

18306257 23,9604

-276.21988  12.34015

CT2L3614T2,24097
©-574.88022  10.24195

108252 e9e8ss
C-BATBAZ  TL.20826
~196,27625 . - 5244145

i 2421999 - 61,67981 -

390580 9.5

. 6.58524 - FH48751
| -6.4355  70.69383
455735 63.92047



X-STRESS

Y-5TRESS

1Y-5TRESS 4

MAX. -STRESS

NIR.-STRESS

3.5n

3.1221%

6.P. X Y
ELENENT No. 25 : - : -
1 2,423 22,423 14.B0202 56.03082 49.02684 89.6027 © -17.76986
2243 35T 1540179 1.10445 35 41496 15.66701 -89.96435
30 357 22,423 7340482 -68.02558 61.63156 - ~9.02977 ~132.41064
4 3577 23577 12.8143L -8477269 29.3568 33.29893 ~29.25732
* ELEHENT No. 26 .
1 4423 22423 ~26.0882 =53,92328 1.48501 ~26.01918 _-58.9903
S12 0 A3 2BSTT 24,9569 ~16:73745 = =4, 77557 25.49689.  -17.21743.
3 5577 22,423 -17.4933 2642199 e =12408585 29.39512 ~20.60852
45577 2.S1T 0 1238108 0 821406, [ ~12,69288 - 2316113 -2,56403
ELENENT Mo, 27 o R : o
Col 4,423 9204230 -3.970%6 ~77.47659 2591873, '4,27588 -85, 42263
"2 4423 21577 . -51.80293 | -135.00543 51.89828°  ©-26.89031 . -159.91808
3 5517 20,423 amn2 0 -3oum 3468336 (29,2053 . -52,33407
4 SSTTO2LSTT -6,18209 . 30.3596% 8.70186~ 32.3295. -8.0819
ELEMENT No, 28 : v ' R :
1 4,423 18,423 $0.33041 22,9858 52,0519 96.95759  -13.64138
2 4423 19517 69963 -34.84289 23.0677% 12,0777 - ~46.19103
3 SSTT 18433 8.48125 . -<142.77425° 8.54824. 8,96282 =143,25582
¥ 19.577.  -11.54362 =19.40289. 37.53231 -96., 06846

182

ANGLE

56.40227
£8.20432 -
46.25173
34.90662

2.58409
-6.45121
“75.54819.

- -40, 34132

17.65015
25,6423
29.12284

77, 24515

35.13268

26,19478
3.2244

2394303
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