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aq
OMEGA
ZAT
TERR
NS
WORK
o1

N

M

)

J

TRASM

PARAMFTFRS OF MAIN PROGRAN'F
TEMPORARY STORAGE LOCATION

MATRIX ORTATNED FROM FACTORTSATION

OF GENERALISEN MASS MATRIX

TRANSPOSE OF MATRIX

PRODUCT OF MATRIX § FLEXIRILITY MATRTXAND MATRIX
MODAL MATRIX

AMPLITUDF OF GENERALISED FORCES

FOARCE AMPLITUDE IN NOPMAL COOPDIMATFS
FREQUENCY

DISPLACEMENT TN MNORMAL COORPRTMATES

MINVSF LLTRRARY SUPRAUTINE DARAMETFR

MIMVSE LIRRAPY SURROUTIMFE PARAWETER

MINVEE LIBRARY SUBRNUTIMF PARAWETER
DISPLACEMENT IN GRIGIUAL CCORDINATES

STZE OF FLEXTIRILITY AMD MASS MATRTCRS

SURROQUTIME CMASM PARAMETERS

TRANSPOSF OF TRAMNSFORMATION MATRIX
TEMPORARY STORAGE LOCATION

DISCRETE MASS MATRIY

TRANSFORMATION MATRIX

UMCOUPLFD DISCRETE MASS MATRIX
TRANSFORMATIOM MATRIX TO ORTAIMN GEMFRALTSED

MASS MATRIX



TJOR 0072725 RAGHAVA RS 100 01 020
SIRJOR NODECK
SIRFTC EIG

COMMON A(54954) sR(54354) s S (84 054Y sST(BLRLY oV (Bh o4 )
1STP54554)50T(54) s0N(RA)sZAT(54) sNS (R4 ) s WARK (B4 )
PF(T7R078) s TRASM(TO R4 ) s AIX(RL5T70) o OM( 54 o Ba )

MATN PROGRAWNME

IMPUT OF GENFRALISED MAGS MATRIX

DD N

READ(B 1) N
CALL GMASM{A)

NEXT 22 STATEMENTS FACTORISE THF GENERALISED
TMASS MATRIX

O N

DO 5 T=1sM
DO 5 J=1eN

5 S(T1sJ)Y=0,0
S5(11)=SQRT(A(141))
DO 10 J=2sN

10 S{1eJ¥=A(16J)Y/S(151)
DO 20 I=2,MN
StUM=0,e0

LL=T-1
C
DO 21 L=1.LL
SUM=SUM+S (LT )%#2
ITF(SUMGGT.A(TLI))GD TO 50
21 CONTIMNUE
S{TeI)=SORT(A(T T )=SUM)
II1=1+1
IF{TIFON) GO TO 20
C
DO 22 J=11sN
SUM=0s0
KK=T=1
DO 22 K=1sKK
SUM=SIIMES (Ko T ) #5{Ks )
22 S(Ted)=(AlT o J)=SUM) /S(T.T)
20 CONTINUE
V
C TRANSPOSE OF S MATRIX NRTATNFED
C
DO 110 T=1eN
DO 110 J=1eN
110 ST(Js1)=S(1s)
C
C FLEXTI®ILITY MATRIX IS READ
C

DO 150 T=1sN
150 READ(Ro201) (A(Tad)od=1sT)




160

MDY M= AN Ne!

M) 1=
s ]
O

190

M

(BN

2/0

270

1FLEXIPILITY MATRIX

DO 160 T = 1sM
DO 160 J = 1.
Al Jol ) = AL T.4 )

MATRICES S AND FLFEXIRILTTY MULTIPLIER

NO1IT70 T=1.N

DO 170 J=1sN

B({TeJ)=0eD

DO 170 K=1,N
PUToJ)=BlTed)+S(Tek)*A(Ks])

NEXT & STATEMENTS MULTIPLY PREVIOUS PRANICT

DN 184 T=1eN
DO 180 J=1enN
STP(IsJ)=0.0
PO 130 K=1sM
STP{TsJ)=STP(IsJ)+R(TsFI*ST(KsJ)

CALL TO SURROUTIMF JACORI FOR NIACOMALTSATION

CALL JACORI(MsSTPs1sMRoY)
DO 190 J=1sN
STP(Je))=T00/(L4,0%SORTISTP(JsJ) })

ouT PUT

PO 200 TI=1eN
WRITE(7s210) STP(I.1)

WRITE(7205)
WRITE( 72201 {V(JoT)oed=1ai)

DO 260 I=1sM

DO 260 J=1eM

BlIsJ)=040

DO 260 K=1sN
BUTIsJ)=P(Te)+V(KeI)XS(¥oeJ)
PO 270 T=1oN

PO 270 J=1eM

ST{IeJ)=0C,0

DO 270 K=1eM
STUIod)=ST T oJ)+P (T sl ) % (1, )
DO 290 I=1.N




290

O NN

220

210

INPUT OF GEMNERALTISED FORCE

N(I)=0,0
READ(542) QI
nO 280 I=1sN
NO(T)=0,N

NEXT 2 STATEMENRS TO QBTATIN FORCES IN NORMAL CONRNIMNATES

DO 280 K=1sN
00(T)=0Q(T)+ST (1K) %*0(K)

CALL TO LIBRARY SURROUTINE MIMYSF TO IMVERT MATRIX S
CALL MIMVET (S954 5441 ,0F=08, IFPR NC,LINDIKY

MEXT & STATEMENTS ASSEMRLE TRAMSFORMATICN MATRIX

DO 230 I=1sN

DG 230 J=1sN

AlTsJ)=0e0

pN 230 kK=1sN
A(TeaJ)=AL{T o)V +S5(T ek )%V K ))

NEXT & STATEMENTS OBRTAIN DISPLACEMEMTS IN MORMAL COORDIMATFS

OMEGA=0.0

NO 320 T=1,90

OMEGA=0OMEGA+140

PO 310 J=lsN

ZAT () =00(J)/SORTI(1 0= (OMFGA/STP(JeJ) ) #%#2)%%24(D,N123%%2))
CONTINUE

NEXT 4 STATEMENTS QRTAINM DISPLACEMENT TN ORTIGTIMAL COORMIMATFES

DO 340 L=1sM

QI{L})=0a0

DO 340 M=1eN

QIILY=0I (LY+A(Lo™M)*ZAT (M)

OUTPUT

WRITE(5.2) (QOT(T)sI=1s524)
CONTINUE

STOP

FORMAT (1HO10H AMPLTITLNE/)
FORMAT(1Xs6E1045)

FORMAT (1XsAF1345)
WRITE(696)



FORMAT(1Xs22H MATRIX TS NOT DASITIVE RESTNITE)
FORMAT(I10)

FARMAT (6F1345)

FARMAT (1XsAE20,5)

206 FORPYAT(/30Xs 10HFONE SHAPE /)

210  FORFAT(/18Xs10H FREQUFNCY 251505 42X s4H €PS)

220 FORVAT(2Xs3ED0,5)

sToP

END

S )



SIBFTC  JAC

C

OEe!

1C

N

o

Y= O o

— NN

DO~
(o]

AN O =N

SURPROGRAMME FOR DIAGOMALTISATION OF MATRIX O 2Y
SUCCESSIVE ROTATINNS ,

SUBROUTINE JACOBI(NeNe JYFC ot aV)

DIMENSION QO(84 R4 )V (RA«BAYeX(RAYsTH{RL)

=

MNEXT e STATEMENTS RF SETTING IMTTIAL VALIIES OF MATRIX V
IF(JVEC) 1091510

DO14  I=1.M

DO 14 J=14N

IF(I=J) 12211,22

V{TeJ)=1,0

GC TO 14

V{TseJ)=0s0

CONTINUE

MEXT & STATEMEMTS SCAMN FOR LARPGEST OFF NDIAGONAL
TELEMENT IN EACH ROW
X(I) CONTAINS LARGESTS FLEM, IM ITH ROW

THUI) HOLDS SFECOND SUBSCRIPTS DEFINING POSITINANM OF FELFM,

MT=N=1

DO 30 I=1sMI

X{I)=0,

Md=T1+1

DO 30 J=MJNM
IF(X(T)Y=ARS(R(TsJ)Y) 20620420
X{I)=ARS(Q(T-J))

TH(TY=J

COMTINUE

MEXT 7 STATEMENTS FIND FOR MAXIMUMS OF X(I)S
1FOR PIVOT ELEMEMT

DO 70 I=1eM]
IF(I=-1)ANsE0 45
TF(XMAX=X(T)Y)A0sT70570
XMAX=X(1)

IP=1

JP=TH(I)

CONTINUE

NEXT TWO STATEMENTS TEST FNOR XMAX
EPSI=1,E-012
TF(XMAX<EPST) 1000,1000,124R

M=M+1

NEXT 11 STATEMENTS FOR COMPUTIMG TANGeSIMeCO5eN(TsI)eN{JsJ)




IF(GUIPIP)=0(JPsJP)Y) 1501575151
150 TANG==2,0%#0(1Ds JP) /(ARS(N(TIPIP)=0(JP:JPY) +
1SORTIIQUIPsIRP)=Q(JIP o JP ) ) #¥ 244 00D ( TP s JP)%%2))
GO TO 160
151 TANG=+2,0%Q(IPs JP)/(ARS(N(IPIP)=Q(JPsJP)) +
TSORT(IQUIRs IPY=0(UPoJPIVX#2+4,0%Q(IP o JP)#%2))
160 COSN=1o/SORT(1oN+TANGH*2)
SINE=TANG*COSN
OIT=0(IPsIP)
DUIPe IP)=COSN®#2%{(QTTH+TAMAR (2, ¥0( IR s JPIYHTANGHD (P JP) YY)
QUIP o P )=COSN#X2X (D (P s JP ) =TANGH (2, # O (TP o JP)=TANG*QTT))

C

DUIRPsJP)I=0,0
C MEXT 4 FSTATFMEMTS FOR PSEUDRD RANK THF FIGFENVALIIES
C

TF(Q(IPIP)=R(JUPsJP)) 182 5153,152
152 TEMP=Q{IPsIP)

N(IP+IDYI=N(JP s JD)

Q(IP«JPY=TEMP

C NEXT 6 STATEMENTS ADJUST SIME AND COSINE FOR
1COMPUTATION DOF Q{TeK)eV(Isk)
IF(SINE)1Hh491504155

1584 TEMP=+CNSN
GO TN 170

155 TEMP==C0OSM

170 COSMN=ABS(SINE)

SINE=TEMP

153 DO 350 I=1sMI
IF(I=IP) 2106350s200N
20N IF(I-JP)210:280,210
210 IF(IH(I)=IP)230+240+230
230 IF(TH(T)=JP)250+240,250
240 K=IH(I) ’
250 TEMP=0Q (1K)
NIk )=0,0
MJ=T+1
X{I1=0,

NEXT 5 STATEMEMTS SEARCH IN DEPLETEPR ROW FOR NEW MAXTIMI

O ANS!

DO 320 J=MJeN
IF(X{I)=ARS(O(T
200 X(I)=ABS(Q(I»J)
IH(IY=U
270 CONTIMUE
D(IsK)=TEMP
50 COMTINUE

sJ))) 230Ns30N.320
)



X{IP)Y=0e
X(Jp)zoo

MEXT 20 STATEMENTS FOP CHANDING THF QOTHER FLEMEMTS OF O

SN ANe!

DO 520 T=7.M

@]

IF(I=-TIP)Y2705306420
370 TEMP=N{T1,1P)
O(T«IPY=COSNH*TFMP+STINF#N(T 5 JP)
TF(X(I)=ARS({O{TsTP))) RaNHs20N,20N0
200 X{I)1=ARS{Q(I.,1P))
R(1)=1P
290 DT e JPY==SINF#TEMDLCOSNEN (T4 JD)
ITF(X(T)=ARS(Q{I+JP))I)I40Ns 530530
400 X{I)1=ARS(O(I+JP))
TH(I)Y=UP
GO TO 530

420  IF(I=JP)42055305400

430  TEMP=0(IP,1)
QUIPsT)=COSNATEVP+STINF*0(140P)
[E(X{IPY=ARS(Q(IPsI))) 440450850

440 X(IP)Y=ARS(N(IPsT))
TH(IP) =]

45D O(TsJP)==STINF#TENDLCOSM®N (T 5JP)
TF(X(T)I=ARS(N(TsJP))) ANNsERN,E20

&a0 TEMP=N{IPa1)
DUIPs T)=COSNETEFMPESTNF*N (UP s 1)
TF(X(IP)I=ARS(D(IPsT)1)) 490500500
490 X(IP)Y=ARS(N(IPs1))
IH(IP)Y =T
500 O(JP e I ) ==SINFXTFMP+COSM2I{UP 1)
TFIX(JP)=ARS (N (P T)))IB1INa520sH2N
510 X{JIP)Y=ARSIR(JPsTY))
TH{JP)Y=1
520 COMTIMNUE

C
C NEXT & STATEMEMTS TEST FOR COMPUTATION OF EIGENCTORS
C

IF(JVECYBL0 0,540
540 NN B850 I=1.N
TEMP=V(I.IP)
VIT2IP)=COSM*TEMPASTINERV (T 4102)
550 V{TeJP)==STMEXTEMPLCASMEV (T s JP)
GO TO 40
1060 RETURM
EMD
SENTRY



IJ;NObE'

7_,Vt54g=a. o
K (54 ,1_:~‘~f

2F(7a,78>,TRA5Mt78 54 ) s A
*“lDIMENSION A(é 6isR(ess

‘ SUBROUTINE GM SM1GM)

| ;00100 1= 1,78
©.DO100 - J=1,78
;'F(I:J} O O

waéoozo M'i,a _
‘IF(KK.EQ.sllGOTOZ

3019021560 12196)

 EIGHT DISCRETE MASSES .

"Vfé(i;Ja-o o
e h'fDOS K=ls6. . %
-,;:C(I;J1=t(1sJ)+A<1.

Ti= I#KK+1

.D0200  J=MMsN
S JJSJ=MMAL .

»»CF(I;J)“E(II’J
TF€I+249J+24;




20

OO N

15

(e ]
2

BREARAR"

NS}

LL=LL+A
MAM MM -G
NN =MNN+6
CONTIMUE
KK=49

prM =49
LL=%"4
MM=54

MEXT 24 STATEMEMTS ASSEMARLE PLATE MASSES

DO3N  M=1s5

RFEAN(Es2)Y({(A(Ted) e =TohR)eIl=T12A)

1({N(TeJ)od=1s8)sl=166H)

DNO1I5  I=1e6

DO15  J=1s6

ClTIeJ)=0,0

D015 K=1s6
C{ToJ)=C{ToJ)+A(TsK)FR(KoJ)
DO4O  I=1e¢6

NO4N  J=1e6

E(lad)=060

DOLD K=1eA
FlTleJ)=F(TeJ)+C(TeK)#N{Ke)
DO320 I=¥KslL

II=]~KK+1

DO320  J=MMe NN

Jd=J=MM+1

F{led)=F({T1sJJ)

K =KK+6

LL=L.L+6

MM=MM+E

NMN=MN+6

CONTINMNUE

READ{S5s101) (PM({T)eI=49,78)
DO102 1=49.78
F(IoI)=F(IsI)+PM(T)

GENFRATF RRANSFORMATICMN MATRIX

DO210  I=1.78
DO210  J=l.%4
TRASM{(Is)=0,0
DO330 I=1s48
TRASM(TIsI)=1e0

INPUT OF EQUILIBRIUM MATRIX

s ((P{ToJ)seJ=ToR)oT=1074)

TRASH

PEAD(59230) ({TRASK(Is.J) s J=b0e52)sI=L0s78)

AUX=TRANSPOSE OF TRASM#IASS

MATRIX



M

250

101
220
400
280
203
306
502

MEXT 11 STATEMEMTS CALCULATE GENERALTSED tASS

DN250 I=19FQ

DO25C  J=1.7

AUX(TsJ)=0,0

DO250 K=17%

AUX(T o) =AUX(T s J)+TRASM(K s TIHF (I o
GENERATE GENERALISED MASS MATQIK
DO260  I=1s54

D0O260  JU=1s54

CM{TsJ)=0o0

DD 260 K=1s78

CMATed)=GM(T oJ)+AUX{T ok I#TRASM{K 5.J)
DO 240 I=1.54
WRTITE(69502)Y(GM(TsJ)od=1e54)

sSTOP

FORMAT(AF12,5)

FORMAT(F12,5)

FORMAT(6F1205)

FORMAT(AE12.5)

FORMAT(3CXs22HMATRIX FNR  ITFRATINN.//)
FORMAT(1X96F2065)

FORMAT(1HO)

FORMAT(6E13.5)

RETUPRN

END

MATRIX



APPENDIX - IV:

(LIST OF EQUIPMENT)
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LIST OF EQUIPMENT

SPACE FRAME

Goodman's Vibration Shaker (Model V.390A/200).
Vibration Shaker Amplifier

R. C. Generator

Strain Gauges and Allied Equipment

Switch and Balance Unit (Type 20SB4-2)

Kistler Quartz Force Transducer (Model No. 932A,
Serial No. 26452)

Kistler Universal Dial Calibration Charge Amplifier
Micrometer Proximity Transducer (Type DISA 51D11)
Oscillator (Type DISA 51E02 462)

Reactance Converter (Type DISA 51E01)

Strain Indicator (Type Budd Model P-350)

Storage Oscilloscope (Type Tektronix 564)
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