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APPENDIX A
PROGRAM FULL INPUT PARAMETERS AND LISTINGS

The Program FULL input deck consists of the following:

Card 1 UNiTS: MPH

1731

V = Vehicle velocity

Card 2 UNITS: FEET

F7.3

£

L = Axle spacing (Truck wheelbase)

(o]

ard 3 UNITS: FEET
F7.3

5

2a = Truck spacing (Vehicle wheelbase)

UNITS: LBS/IN

o

Card
FR.4

£

K1 = Primary suspension vertical stiffness (Equalizer
spring constant)

Card S UNITS: LBS

W1 = Truck frame assembly (not including wheelsets)

Card 6 UNITS: LBS/IN

X2 = Secondary suspension vertical stiffness (Bolster spring
constant)
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Card 7 UNITS: LBS

|[F12.4]

W2 = Car-body weight

Cards 8, 9, 10 (Frequency Control Varisbles)
(8) UNITS: NONE

12 I2

9 UNITS: NONE
|714|
), N=1, NDF FOR IFREQ = 1
DF(1) FOR IFRBO = 2
(10)
8F10.4 UNITS: HERTZ
=1, NDF+l1 FOR IFREQ = 1
FL(1) FOR IFREQ = 2

IFREQ selects one of two methods for specifying the frequency
points at which the response will be found. With IFREQ =1,
logarithaically evenly-spaced points are generated for a set of
frequency ranges., NDF gives the number of frequency ranges (max-
imun of seven). DF(N) specifies the mumber of points for the
range FL(N) to FL(N+1). FL(N) gives the lower limit of the Nth
frequency range, snd FL(N+1) is the upper limit for the Nth range.
FL(NDF+1) gives the upper limjit for the last frequency range,

With IFREQ=2, logarithmically ovenly-spaced points are
_gonerated for a set of octaves. NDF specifies the number of
octaves. DF(1) gives the number of points per octave, and FL(1)
gives the starting frequency of the first octave. Note that the
remainders of the DF and FL fields, are left blank. '

Card 11 UNITS: NONE

1{%1
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N1 = The number of BETAS (BETA is the damping ratio
associated with the seccndary suspension) to be used
in the response computation of vehicle ‘response. (A
maximum of 7 values)

Card 12

| 7F10,4] UNITS: NONE

B(J) = Values of BETA (secondary suspenﬁion damping ratio)

Card 13 UNITS: FEET

|F12.4]

R0 = Radius of gyration of car-body

Card 14 UNITS: NONE
| L6 L6 L6!
K1

OPT 1 controls displacement plots
OPT1 = TRUE for plots
OPT1 = FALSE for no plots
OPT2 controls acceleration plots
OPT2 = TRUE for plots
OPTZ = FALSE for no plots
OPT3 controls acceleration response due to track irregularity
of the form v, = aj) (amplitude promotional to
wavelength)
OPTS = TRUE for plots
OPT3 = FALSE for no plots

Caxd 1§ UNITS: NONE
L6 | L6 | L6

OPT1, OPT2, and OPT3 have logical values identical to those of
Card 14, and control printing or non-printing of results

for displacement, acceleration and acceleration spectra
responses.

The following pages contain the listing for Program FULL,
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c.....0......OOQOOOQOQOQOOOOQ..
Co® FULL (7=29-79)
Ca0p000000000000009000008000000
Ceeo FOLLOWING TEXT PRINTED FRQOM FILE DSKBIFULLPS.F4 [4351,533) 29=-JuUL=75%
Ca00000a000000000004800000000000 .
DIMENSION SAVEM(280.,48),.11TYPE(4s)
NATA TITYPE/ 2%e1,18e2/
LOGICAL PRINT
LOGICAL JPT1,0PT2,0PT3
NIMENSION 86 (S )
DIMENSION B (8 )
- -DIMENSION FC202) . __ .
NIMENSION PF(229)
DIMENSION LaM(220)
INTEGER oF(9)
DIMENSION SiL(8)
YIMENSION Z200V(2002,8)

~OIMENSION S(280)
AIMENSION APODV(280,8)
- DIMENSION 2,4(200,9) .
NIMENSION APA(2p0,8)
.NIMENSION ZAppV(209, 5),22APAC280, 3)
NIMENSION 22Vv(200, 5),AAPV(200, 9),22YN(202,8 ),AAPYN(280.5%)
__d3RAAC20Q@,8) @ .
REAL M
REAL LAM o ,
CQUIVALENCE (SAVEM(1,1),82V),(SAVEM(1,6),AAPY),
._!llA¥£H11411).!!VN).!]AVIH(I;il).AAPVNit(SAVEN(1.21).!!Aa)o
'("VE"(IO?".‘?DDV).('lVlH(loll)v"DDV)o(SAVEN(IoJG,a!‘DOV)

CALL PLOTS(IBUF,360,16) .
. LALL PLOT(D,.,=11,¢°3) A :
CALL PLOT(D.0s2.1,3)
. _P1%3,241992% .
~ TIRET DATA CARD I8 VELOCITY IN MPH
—READI(28,8) V1
1 PORMATI(FY?.S3)
__YeVie8200.8/3608.4 2
C SECOND DATA CARD Is L IN FEEY
.. - READCRO,R) XL
P 2 PORMAT(FY?.3)

READ(20,3) xiLL

- o3 eORMAY(FY,Y)
C FOURTH DATA CARD 18 X3

. ooa-NEAD(20,4) K1

C FiFtu DATA CARD 18 w1

—__READ(RE,6) N1
C SIXTw DATA CARD IS K2
.. .-RgAptar,.4) x2 @ .
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Cotaa9p0000800000000a0000000000
Ce® FULL (7=20a78%)
Ca0p000000000000000000000000030
C SevEMTH DATA CARD IS W2
REAL(28,6) w2
. .—4_PORMAT(FL2.4)
J123SQRT(K1e386, /Hl)
J2E0SQART(K20386,/7W2)
waWa/Hy
C EIGHTH DATA CaRD
_ READ(27,1@) [FREQ,NDF
- . .42 BORMAT(212) . _ o - e e
€ NINTW DATA CARD
2 AD(28,28) OF
23 PORMAT(714)
C TENTW DATA CARD
READ(20,30) FL
Sﬂ fowm.u_, - e A
C ELEVENTH DATA CARD IS NUMBER OF BETAS
READ(22,3%5) N1
38 PORMAT(12)
C TWELFTH DATA CARD IS VALUES FOR BETA
READ(20,40) ( B(J),Jsi,NY)
42 FPORMAY (?2Fi8.4)
€ THIRTEENTN DATA CARD IS PMO
. READ(28,4) xAM
CalXL/(2.0%RH))ge2
€ FORTEENTH DATA CARD 18 LOGICAL VALUES FOR PLOTTING OPTIONS
READ(20, 4:4) 0PT1,0PY2,0PT3
-484 _PORMAT(IL .
C FIFTEENTH DATA CARD IS A LOGICAL VALUE FOR PRINTIN? or NOT PRINTING
C TWE RESULTS
READ (20,404) PRINT
" WR1TEL(8.1608)
1690 PORMAT(IMHL,5X, ' INPUT DATA')
__MALYE(GA,3601)
1681 PORMAT(GX, 'comcc =cea)
WRITE(S,41) V
41 PORMAT(1%0,8X,4HV s ,F7,3)
WRITELS,42) XL
42 '0'"‘?(1::;9!.9NKL 8 oF7.:3)
__MRITELA, ———— e . .
43 PORMAT(LHD ,SX,6MXLL » .'7 3)
NAITE(S,.4¢) N
44 PORMAT(1M0,5X,46M o ,F19,9)
WRITELS,43) NiE
49 CORMAT(14@,3X,oMN1IE & F18.%)
e uR1TE L6, 46) H2R
46 PORMAT (LMD, SX,6HHIE o oFl. ’)
CWARITELS,47) N3 :
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000.009000000000000000000000000
Coe FULL (7-20+79)
Co0ntdoa®aeessdencessssnesetace
47 FORMAT (1M, 3%, 16NNUMAER OF IETAS s ,l2)
€ CoMPyUTE FREQUENCIES
o .. .50 8% Jei,N) — - -
JRITE(6,48) l(J)
48 rO.ﬂAT‘i“.ASxa7H8:TA s ,Fi10,4)
RB(Y)eR(J)
35 CONTINUVE
$02sSQRTI(2,) .
.00 442 J®i,NY
A (J)eg(y) /%82
487 CONTINUE . )
WRITEC(S, 511) IFREO NOF
814 PORHAT(IBX.QHLfREOt.II SX,4HND 9, 12)
4RITECE,513) OF
-_!1l_lnllA111!XLQNHE_14Z4A1____-___U.__~.
WRITE(S,518) FL
915 PORMAT(/SX, OHFLCHE) m:18P10.4)
WRITE (¢,516) XAM
516 _FORMAT(4u8.5X,6uAN0 8 ,F12,4)
WRITE (¢r4006) OPTL,0PT2,0PTS

——-MRITE (8.488) PRINT _—
“ege PORMAT(1n4g,5X, 7HOPTY & ,L3,11H , OPT2 & ,L3,11M y OPT3 & ,LY)
408 PORMAT(14E,3X,.BMPRINT = LL.) .
calL rfalcc!rlto.nor.or.rL. 'NF)
C ComPUTE LAMBOAS S
00 80 Nay,NF
1

LAM(IYaV/F(N)
. .20 _CONTINVE -
C COMPUTE 22/VH FPOR "EVERY 8 rFON ALL BETAS

208 Jei,Ny
" 50 188 jey,NF
$(l)sg.goPlef(])
TR

a2oN1Zeede (2. 0en)0ugRO0]
. ———
Cqsg.B0(WiReeR)a(lRloo?)
[ ] (J [ )
AL19C2/Ce
sC3/C8
23e4.0/C4
__C Rgal TERNS 1Y OLNOMINATOR
na-:.a;(:aoS(l)onz»oaso:;=3004
Y

0IsC108(l)=(AROS(])00])
_OMepReogepgece = 0
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Co0utnaa®acasedocst®nasssnendass
Ces FULL (7=290-~7%)
Co0an00a®etaiadosstnrestssatasd
Qeal TERMS
?2VR=(DReCy1eS([)eD]) /DM
IMAGINARY TERMS
Z2VIis(=DleCLoS(])®DR)I/DNM
22/Vv EQUALS
22VMESORT(Z22VRen2¢22V]®e2)
22V(l.J)s2Z2vM
C COMPUTE APHI/V DELTA FOR EVERY S FOR ALL BETAS
_X182.03*B(J) -
Y2uWi1Z2002e( (2,7 0CeM)aH23002)
X302, .00G0(W12002)0(H2i002)
Y48 (2,.0aGeM)0B( )
XSsGenw22®(Widee2)
V1l!1/d23
_ Y2aXR/XS .
viax4/xs
v4sy . B8/%3
C FgaAlL TERMS 1N DENOMINATOR
YR®L ,B(Y208(1)e02)e(Y408(])00yg)
€ IMAGINARY TEAMS IN DENOMINATOR
vis(YLe8(]l))=(Y3eS(])ee})
YMB(YRe0Q)e(Y]002)
C RgAlL TERMS
APVRa(=YRo(YloY108(]))) /YN
C IMAGINARY TERMS
APVIs(Y[eYRe(Y40S(T1)))/YM
L aprlsyv DELTA _EQUALS
APVDSSORT(APVRea2¢APV]e02)
AAPV(1,J)BAPVD
ras2,.80%P1/7LAM(])
€ CoMPUTE 22/V8 FOR EVERY LAMBOA FOR ALL BETAS
FoLLsfBeXLL
__rgLsFhexy
CrSLLeCOS(FOLL)
eroLsCOS(FBL?
SPOLLESIN(FBLL)
SPBLsSINCFRL)
A1'1-l‘C'ILL’CPDL‘C'!LLOCFlL'SfILLOSFIL
L __BL1oSFBLLoSPOLeSFRLLOCFRLOCFOLLOSFOL
c ta/ve EOQUALS
22VNs (SORT(AL002+81002)082VN) /4.9
BRVN(L,J)sB2VN
C CoMPUTE APMI/VE FOR EVERY LAMBDA FOR ALL BETAS
2201 .00CFOLL=CFBL-CFBLLOCFOL*SFRLLeSFBL
- 82!3EILL-SFIL!SFBLLOCFBLOCFDLLOSFlL
C ApHl/vE EQUALS
APVNS (SQAT(A2002.82002)0APVD) /4.8

o o O
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Caves
Coo F
Ceops

€ Cov

Qo..o000000000000000000000

ULL (7-20+78)

Q080800000000 0000000000000
AAPVN(T ,J)eAPYN _ -

PUTE 22/V2 o A PHI/VE :
Pis22VReAYy
P2822Vieldy
pIsg2V]iedl
P4sZ2VReBy
AR sP1.P2
SAl12P3e Py
__PaspPyReA2 N
PesAPV]eB2
898,PVRaQ2
POEAPV]eA2Q
ZAR28PS.0¢
Zal2sP7.Pp

. EAR3sZARLSEARD ——

l3sdAlLeEn]R

__BAVNSSORT(ZARJe02¢EA13002)/4.0

PRAACT L JISBAVN
SF 1) ( (2. PePloF(]1))002)/386,
2200V(],J)mPF(])eg2VN

___APDOV(I,J)uPF(1)eAPYN R

2A0DV(L,J)wZAVNOPF(])

_ APACL J)mAPDDYC]I,J)OLAM(]) 012,

R2APA(1,J)eEApOVil,.J)®LAM(]) @12,

_22A(14J)02200V ) 0LANC] Y002,

100
a8
803
500
129
112
110 °

94

- 319
120

CONTINUE
RINT) GO 70 <8
rolnATtxﬂo.4!.9urltoutncv 10X, THAPHI/VE,4x,12H (226 APHI ) ZVD)

FORMAT(140,3(2X,E13.6,2X))
ronnnrt1#0.4:.ourntoutncv.9x.0uaru100/az.11x.suiz/va 18X, 7HAPHL #¥D

X
PORMAT(1Mg, 4 X, OHNFREQUENCY, 3%, 14N (22004APHIDD) /VE,1X,16H(220D¢APNID

PORMAT(1M8,4¢(2X,E13,6,2%)) R e - -
'ﬂ!ﬂAT(1..1!311H_Q‘°u;uﬂ,l!!o7Hi2°p/v"’x.,u‘p“loolv'.’x.7""°c,‘1

!ﬂ_!éliiﬂl;llg,Hllllllﬁtxﬂlﬂ_n“w_“ .
20 128 Jeyg, N

()
dlth(‘.ltl)

H.'T“.o‘l" '(‘)o!QUOV(‘oJ’oAPDDV(I JYe22A(10J)
- L)
CO~71~Ut
9 A}
H't't"n"’ L] T}
WRITE(g.088)
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Cotet0ea®ananslaesanssasndsdsisns
Coo FULL (7-20=73)
Cacattoadananadanaaasassssolians
90 157 1%21,NF ’
WRITE(S,112) F1), APACT J)Z2V(]4J)sAAPV(T1,J)
187 CQONTINVE ; .
156 CONTINUVUE
N0 140 Jsi,hNi
JRITE(6,94) BB(J)
JRITE(s,128)
~0 132 181,NF i
dqlTE(6,112) FLL),BADRDV(T.d) s 22APALL,J3s23UNLTLY)
139 CONTINVE
148 CONTINVE
N0 166 J®i,N1
JRITE(H,94) BB(U)
WRITE(6,604)
.. B0 1687 94,8 . _ . .
JRITE(6,603) F(1),AAPYN(T,J) 22AA(],J)
187 CONTINUE
166 ~ONTINUE
499 CSONTINUE

c TEST FOR PSD PLOTS

1PS0sQ

QEAD(20,810,END=81S8) PSD
812 PORMATI(AS)

1p(PSO €0, 'RAILP') 1Pg0=1

- B33 CONTINUE .

I{FCIPSO (ED, B8) GO T2 820
cALL ﬂllLPL(F.V012..NF.40.IITYPE.SAvth.ZGCaZOoO’
820 CONTINUE

e ,08%0%
Nye, 00208

. _.-Raw,.201 o
N0 208 191,NF
P(1)sALOGLRC(F(I))
no 300 Jei,Nt
1pC2200V(1,J).LT.R) 2200V(1,J)eR
2200v(1,J)eALOCLO(2200V (L, J))

_tP(APDOYELI,J).LT. Ry APDDY(1,J)sR
APDOV(],J)sALOGLB(APODV(L,J))
1PC(22AC1,J).LT.R2) 22A(1,J)8R2
22A(1,J)9AL06102(224(1,J))
1P(APACLsJ)LT.R2) APA(1,J)ER2
APA(L,J)BALOGLOC(APACT»J))
o _1FCB2APACL,J) LT, R2) Z2APALI.J)ER2

22APAL],J)EALOG10(224PA(L,J))
IFCEADDOVIL,J).LT.R) ZADDV(I,J)SR
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Co0atasedecndedasedtnssdsniasase

oo FULL (7-20«78)
co000000000000o.ooooocooooooooo

_2ACDV(],J)0ALOGLIR(RADOV(],V))

1P(BEVII. Uy LT, RL) RBV(T,J)eRL

: !llll;ll!lkﬂﬁi!ill!ilLJll -

IFCAAPV(L,J)-LT.RL) AAPVLI, JIeRL
AAPY (1, J)SALOGIR(AAPY(I.J))
IFPC22VN(T,J) LT, RL) BEVN(1,J)SR]
TEVNCL, J)sALOGIQ(RRYN(T,J))

1P CAAPYNCT J)LT.RL) AAPYN(],J)SR]

(1,J28AL0GIB(AAPYNL], J)) .
IPCE2AACT,J).LT, RY) BEAALL, J)sRy
BEAACL,J)uALOGIgCERAA(L,J))

339 CONTINUE
280 CONTINVE. _
P(NFel)ney,

P(NFe2)e,8

PDELaF(NFoy)
~ FSCASF(NFe2)
Giv-4,
2283,
%11s-9,
®1,N1

22D0OVINFe1,J)eGl
_ 2200VINFe2,)8L,
APODV (NFe1,J)sGy
... _APOQOV(NFe2,J)e1,
#2A(NFeg,))062
. 1.

APA(NFe1,J)062

. ._ABA(NFeR,J)e®, .

B2APA(NFel,))062

_ . BaAPA(NFeR,J)0s, .

EAODVINFey,J)s62

DY (NFeR,M)ad,
BEAVINFe1,J)e61)
___BEVINFPe, )y,
AAPV(N'ot.J;oBtl
AAPY(NFe

llVl(IfotoJ’lﬁli
104,

AAPYN(NFe4, J)eG1s
o —_AAPYN(NFoR, jlug,
E2AA(NFeL, J)0611
e _BERAAINE R, J)ey,
Sg0 GONYINUt
0 484

thOPYI) GO YO 402
. JFLOPTI) GO TO 493
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300000000000000000000000000oooo
oo FPULL (7-20+79)
C0000000000000000000000800000000
_ G0 TO eg®
491 CONTINUE
e CALL LAXIS(M. 28, 3, IHFREQUENCY 9+6,0=4.2) -
call LAXIS(8.,8,,7,13H22/V0 CINZIN 013, 7..-3 1)
CALL HVGRI0(0.:0.02::3.,3,7)
caLL 8YHI0L(I.5.O.7§.I.14.36H VERTICAL TRANSM]ISSIBILITY
Xg.9,.38)
no 1870 lei,N§
e mALL CLINELF BBVC(1.1)aNFaFDEL I ESCAZZVINFel,1) ,F2VINF2,]1).3)
APS(F(NFIaP (NFe1))/F(NFeQ)
YPSCIRVINE ;1) =BBVINFol,1) )1 /22V(NFe2,1)
CALL SYMBOL(XP,YP,,87,348 =,0.,3)
_CaLL NUMBER(999,,999., .#7.08(}).0..2)
1078 CONTINUE
e BALL GPREIVE XLL XL XRH, WY, M2, K, K2, V)
CALL PLOT(12.,0.,=3)
__CALL LAXIS(S.08.:3:94FREOUENCY,9,6.:~1:2)
CALL LAXIS(B.,8.,7,194APNI/VD (lNI!N’oi’o?.vO’ol)
wL NVGRID(I..I.;Z.-I..!.N
ealL OYHIOL¢I.S 8., 75 l.:d.!lNROTAVIONAL (PITCNXNG) TRANSHISSIBILITY
00 1000 l!ta"&
_CALL CLINEAF.AAPY(L,1).NF,FOEL.FSCA,AAPY(NFolL,1),AAPVINFe2,1),1)
APR(FP(NF)=F (NFol1))/F (NFe?)
 YPRCAAPYANP . 1)=AAPVINFe1,.1))/AAPVINFe2,])
CaALL SYMOOL(XP,YP, .07,3K0 0,0,,3)"
e CALL NUMBER(999..9900.. ,87.00(]1),8,,2) .. _ __ _ . ___.
" 1088 CONTINUE )
CALL GPREVL XLL XL XRH, WL, W2, K1,X2,V)
CALL PLOT(12:40,,~3)
_ BALL LAXIS(E.20,. .3, 9MFREQUENCY  9,60.,22.2) .. __
CALL LAXIS(S.,0,,7,13422/V0 (IN/IN),1L3, 7..-3.1)

—— { Py 7y VN

$e2) ——
calL .YllOL(l 5,8,78,0.164,300 VERTICAL CARCENTER DISPLACENENT ,

Call CYHIOL(C 1) .o,’ l-l‘olb“@U‘ T0 S!NUSOIDAL Tlltﬂ lll(GULAllTY.
-18.8.38) - —
a0 1000 Jeg,Ng

e BAML EL1 N Lo 1) NE,FOEL.FOCA . BRVN(NFoyL, U:n'““’Q"] 1e8)
V"(!’V"‘N’,l,-l.VN(U'Olol’)I.!VN(“'OI-"
 NPSLPLNE ) of (NFe1) ) /P (NFeR)
calL SYnOolL(Xp,YP, .07,308 #,0,.,3) ‘

CALL NUMOER(999.,990,., 97,08(1),0,.2)

1000 CONTINUE )
_______BILL—‘?R(VL;!LL&!L;R'UAI‘L!IJltnﬂltllm-.Nq.-.“,_-,.. —— -
caLL PLOT(12.00,¢03)

GALL L‘x"‘.oo..o‘o’ﬂfﬂt.UKNCVo’o‘.0"0!’
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Goo.ooooo.ooo.o.ooooooooooooooo

gee FULL (7=20279)

00000000000000000000000oooooooo
CBALL LARISCD 00,07, 19MAPHI/ZVE (IN/IN) 13,7405, 0)
c‘LL “Vc.lo‘lo O'. 0'! 010 "D”

,-“_isAtgsgfulnuil;!‘l;zljllstatn.___m_vﬂrxrnuxnc RESPONSE To '
ciuiss:nlouto.s.o.ss.l.14.3ou SINUSOIDAL TRACK IRREGULARITY
Xo.8,3%¢

00 2080 si,NL

eall CLINE(F,AAPYN(L,]),NF,FDEL,FSCA, AAPVN(Nro1.I).AAPvN¢NFoz.x).1
. 1) R .

APB(F(NF)F (NFPel) )/F(NFel)

YPR(AAPYNINF + 1) =AAPYNC(NF@L,])7/AAPYNINF*2,1)

CALL SYMBOL(XP,YP,,.87,3u8 =,0.,3)

CCALL NUNBER(999.,999., 07,88(1),2,,2)

2798 CONTINUE
WR, K1.K2,V) __
cabl PLOT(12.:8,,°3)
_CALL LAXIS(S.:0.:3,9MFREQUENCY,9,6,,°1:2)
CALL LAXIS(D.o0.07,20M(BReAPHII/VE C(IN/IN),20+7.,5,1)
_CALL MYGRIO(0,:8.52:24,,5.7)
eALL SYMBO0L(9.9,8,78,0.14,38MVERTICAL CAR DISPLACEMENT (OVER TRUCK

eallL l:NOOL(l.! '8,99,0.16,3¢M0UE TO SINVSOI0AL TRACK IRREGULARITY,
00 2040 leg,NL
__GALL_ CLl!l(E1IlAAllLllJl':'Q(LgFQCAo!!AA(N'Oiol)o!!AA(NF020 }ed)
APS(FINFIP(NFol) ) /F (NFod)
° 2 Y4 *2,1) .

(
gaLL SYNOOL(XP,.YP, . 87,3408 =,0..3)
____GALL_NUNOER(999,,999,, __(07.,80(]).8,,2)

2010 UO"T!"U‘
LaXLL o Xi o XRMy NS W2 KLoK2,V)
BlLL 'Lo (1‘-0..0"’

!'COP?:I ({) 70 4093
492 CONTINUE e -
YENCY . 9,6.0°4,2)
catL LA!!O!I..!.-’.!ON![DDIV. (6'8$/71N),36,7.0°411)
CALL SYNOOL(0.9.0,78,0.14,360 V l?lCAL CAR-CENTER ACCELERATION ,
cA.L ‘:nIOLtl.s.n 995,0.14,36NDUL T0 SINUSOIDAL TRACK naaccu;;nx?v,

00 1040 log,Ng
Ej!1l2ﬂn!11;11;![;!!‘L4.!§A4!lﬂﬂ!1Nt!11l).!IDDV(NFOlo1)01 .

1)
MPOUFINFIP(NFel))/FINFOR)
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00000000%0000000s00000000000000
Gee FULL (7~29+71%) -
Co0000a000000000000000800000000
_YPS(I20DV(NF,1)=220DVINFel, 1) )/7220DVINFe2,1)
CALL ’VH.OLCXP.YP..I7oSuI =, 0,,%)
. BALL NUMPER(999,.,9009., ,0272,B0¢t1).0.,2)
1010 CONTINUE
CALL G’R(vx.XLL.XL-"H.H:.“:.Kz.K: V)
Call PLOT(12,,0,,3)
CALL LAKIS(B8.,8.,.3,94FREQAUENCY,9,6,.,°1,2)
CALL LAXIS(B:08.:7,10HAPHIDD/VE (G'S/IN),18:7.074,1)
- CALL MVGRID(B,,8.524:2.,3:2)
e‘=L3::"'°L‘. 09,8,75,0.14,36M ANGUL‘R ('ITCN!NG) ACCEL"ATlON ’
A8 .0,
call SYMBOL(0,.5,8,55,0.14,36M0UE TO SINUSOIDAL TRACK IRREGULARITY,
%8,8,38)
N0 1080 (=i ,Ng
_,_.,.“_CAt%_3L135114A!DD¥11‘11+NE4En(L;l‘ﬁA;A!O°¥1!lzl;l);l!DOVlNFO!.l!ol
_ APBCFANF)«P (NFPe1))/F(INFe2)
YPE(APDDVINF, 1)-APDOVINFed,1))/7APDDVINFe2,1)
caALL SYMBOL(XP,YP,.07,3K8 ,8,,3)
CALL NUMBER(999,.900., ,#7.,00(1).,8,,2)
1828 CCNTINUE —_—— e e
ealL 3"!V1olLLoXLoRlN 1 uz.nx.nz V)
cabl PLOT(32.:0.:3)
CALL LAXIS(.:0.,3,9MFAFQUENCY ,9,6,.,-1,2)
. CALL LAXIS(8¢08.,7:,29M(2200¢APHNIODI/VE (G'8/IN)12507.0-4,1)
GALL MVGRID(D.:0.02::4.,3:7)
- -__;euia.;l;uml.s.lau.;unmmuu CAR ACCELLERATION (OVER TRUCK
| 0 38)
'6A=L3'7H.°L(lo,o‘.” oB.14,36M0UE TO SINUSOIOAL TRACK IRREGULARITY,
§.0:,38)
- 00 1098 lai,Ny
CALL CLl.t"o'AUOVQI.')."forotLO"CQol‘°°V("'°lox)OIQDOV(Nfol.l)ot
l't('(ﬂ'!of(l'og)!/'(N'o')
. YPOLRADDY(NF, 1)<ZADDVINFe1,1))/72A00VINFeR. 1)
CALL SYNOOL(XP,YP,,07:.3u8 s,0,,3)
GALL MUNBER(D90..999.: «07,08(1),0,.2) -
1088 CONTINVE
e N N2.KL1,K2,.V). o
GALL 07(12¢08,0°3)
-37(0PT3) GO TO 483
60 70 490
403. SONTINUE )
ealL t""(.oo.oo'o'“'.t.u‘.cvo’o‘-o'10')
e CALL LAXIS(8.08.,2,13N2200/A1 (6°8),13,7.,3,1) ___
calL “V.'l'(.ooiootooto 3.7
CalL .Yﬂ'ﬁl‘l.’o .lo'-i‘o!‘“ VERTICAL CAR-CENTER ACCELERATION ,
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oo PULL (7=290e79)

28.0,368)

CALL SYNBOL(8.5,8.88, '.1‘-37H°UE TO TRACK !RREGULARITY OF THWHE FORM
XeB.0,.32y .

callL 'VH.OL('o’ 8..' §.14,38M4 Ve ® A% o WAVE LENGTHW ’
x8,.0,36)

00 1830 l=3,Ny
CALL CLINEC(F,22A04+1)sNF,FDEL.FSCA,Z2A(NFel,1),22A(NFe2,]1),1)
APS(F(NF )P (NFe1))/F(NFe?)
e NPR(BBAINE L3 )B2ANC L, 1)) ZR2A(NF2,])
CALL SYMOOL(XP,YP,.87,340 =,5.,3)
LALL NUNBER(999,,999.. ,87,00(1).0,.,2)
1738 CONTINUE

. CALL. GPREVE  XLL . XL o XRH, W1, H2.K1,K2,V)
CAul PLOT(12¢40,,°3) .

3 Y 3

CALL L"‘.(.oo..n’oi'“l::lgg/ll t6'3),1%,7,,-3,1)
'Y 2 B

CALL SYMOOL(8.9,9.,800.0.14,36N ANGUL" (PITCHING) ACCELERATION ’

CALL SYMBOL(8.5,8.80,0.14,37H0UE TO TRACK IRREGULARITY OF THE FONM
eallL QYNOOL(I.Q.I.OO l.;o.son T Ve % a1 e WAVE LENGTH .

00 1l4| l-s.Nz
e — BALL CLINE ([L‘!‘L‘LI’J![J'D‘LI"C‘ APACNFo2,1),APA(NFe2,1).4)
APS(PINFIF(NFel) ) /P (NFOD)
&

GALL SYMOOL(XP,YP, 07,340 =,8..3)
. BALL NUMSER(909..9990., _.87,80(1),8..2)

1040 CONTINUE
. REVALXLL . XL XRM, ML N2oKL,N2,V) .
CALL PLOT(12:40,:°3)

BEQUENCY ,9:6.2°3,2) _.
ealL Lax;sco..c..7.ttuca;og;Aruxoo»/A1 fcv:).zz.r..-a.t»
10€0..8.00.08..8:7) e
CALL SYMBOL (8.5,9.00,0.14, SONVERTICAL CAR ACCELERATION (OVER TRUCK
CALL 8YNDOL(0,5,0.00,0.1¢,37HOUE TO TRACK IRREGULARTTY OF THE FORM
eall sYn0L(0.9.8, oo.u.;o.sou Vo ® AL e u&i“tiit?i‘ '
50 1060 leg, Ny
—_— "_ﬂA%L_ﬁhl!lilgllA_1114lJ4!£;'otL,'30! +B24PAINFo1,1),224PAINFeR,1)04
)
[ -l e -
vonct:apacnr.:»-laapa«ncoa.t:nze:aracnroz.:)
LALL. SYMBOL(XP,YP, 87,348 »,0.,3) )
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c.Oo060;50000000000000000000;00
_Ce® FULL (7-20229) S
C0000000%00000000000000000008000
. - CALL - NUMBER(9990..999., ,07,8011),0,.2)
1040 CONTINVUE
T T4gn CALL PLOT(10.40,,3)
ST0P . .
eNo

SUOROUTINE.B!R1114!LL4anxﬂﬂlﬂigﬂl;Kl;Kltlj_“_
QEAL M3L,%2
tal ___ _ - N e
CALL PLFORM(.58,8,00,.07:V1:1:8:1,28H( 4NV 8,F12.2,4H MPN).20,0.)
CA%L,PLFURHI-!‘;7.3!44‘1;YJIJ.;&AR!HL‘H[- 0.F12.2,7H FT/8EC),23,
in
W,ciLL"!L!03!14SI+I.II¢4!1;1LL41¢141;2|!14HLLW!4[&2‘23SM_FT)at’:la)
CALL PLFORM(.50,7.95, .87:XLo 1,0, 1,20W(4N24 =,F12.2,3H FT1):39.0.)
._CALL_!LEnIHL¢S‘¢1»“0&.14!!!414‘41#2‘“1‘u’ﬂn14£334243H.fI)a&!Al.).
calL PLFOIN(3.9.!.I|..l1o“1.lol.1.2lﬂ(4““1 =,F12.2,3H LBY,19,8.)
fALL PLEDORM(3.5,2.8%,:.07,42:]:8,1,20MC4HN2 8,F12.2,3H LB),19.8.)
CALL PLFPORM(3.5,7.70,¢87,K1:1:0:1,20H(aNKY 8,F12.2,00 LO/INCH), 24
QB ) e emm e e .
EALL 'Lf""(3.907o”..'7.“20!-..102!"‘4NK2 l.riloloiﬂ L'/lNcN).ﬂQ
1,8.)
aCTURN
1 o

QUIlﬂﬂllll_!Llﬂlﬂll¢!4l!.ABRA!;lA!RA!.lll'.l.ﬂtll!.ltﬂkl.tﬂﬁ)

SUBROUTINE PLFORM e ——
TEGER VER

T WS SURROUTINE ALLOWS THE USER TO PLOT A MIXED STRING OF
™wE N OR INTEGECR, CANNOT B€ MIXED OURING ANY ONE ¢aLl
B 1 REaL O INTESE S, S'PLOT SEVERAL NUMBERS ON A LINE, WiTk
WOLLERITH SOENTIFIERS, WE MAS TO MAKE AT LEAST ONE CALL TO SYNSOL

'AS MANY CALLS TO MUNBER AS ME MAS

AND. - NUMBERS TO PLOT. THIS ROVTINE
ELININATES ALL THOSE CALLS.
——tul CALLING SEQUENCE- 18

— . ————— e e o — -

,__,m--...GALL‘PL[DlHLX;!;MIlBMI.ARRAYJlARRAYaIORF.N.EQIHAYoNGNARalNGLI)

Xo Y ARE THE COORDINATES. IN INCHNES, oF THE LONER LEPT WANC
CORNER (BEFORE ROTATION) OF THE FIRSY CHARACTER TO BE
— ' —— ——PRODUCED,.- - - - R e e

. WCIGHY __18 IME MEIGMT. IM INCMES. OF THE CHARACTERS TO BE
PLOTTEO.
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Ce0000000000000000000000000000¢
Cee FULL (7-20079)
C000000020000000000000000000008

OO0 0N

.MEMIND 4 :
READ( 1,RDFORM) (RITE(T), 183,NWORDS)

IS THE ARRAY CONTAINING THE REAL NUMBERS TO BE PLOTTEC,
SINCL TME MBDE OF THE NUMBERS BEING PRINTED CANNOT BE
MIXED IN ANY ONE CALL, THIS IS A DUMMY ARGUMENT IF
INTEGERS ARE BECING PRINTED ON TWg PLOT,

1S THE ARRAY CONTAINING THE INTEGER NUMBERS TO 8E PRINTED
ON THE PLOT, THIS IS DUMMY 1F RgaALS ARE REING PRINTEC ON

1$ 4 IF INTEGERS ARL BEING PRINTED ON THE PLOT =-- IT IS
NOT ¢ [F REALS ARE BEING PRINTED,

IS THE NUMBER OF VALUES OESIRED 70 BE PLOTTED FROM ARRAY,

1S THE FORMAT OF THE LINE YO BE PLOTTED, THE ARGUMENY IS

IN AN HeTYPE FORNMAT, FOR EXAMPLE, IF ARRAY CONTAINS 1,0

AND 2.8 AND THESE ARE TO B8E PLOTTED ON A LINE IN THE FORM
‘.10. Y-!.l

23“(3“!!?3.1.2!.2“7:?3.1)
WNERE TME PORM,AT IS ENCLOSED IN PARENTHESES, PRECEOLD BY
AN ¥, PREGEOED 8Y THE NUMRER OF cHARACTERS SETNEEN ANC
INCLUDING THE PARENTHESES (IN THIS CASE 22).

1S THE NUMBER OF CMARACTERS, INCLUDING BLANKS, Y0 BE
PRINTED ON THE PLOT LINE., THE NUMBER MUST NOT EXCEED
138. THE EXACT NUMBER OF CMARACTERS IS DETERMINED BY TH(
USER BY COUNTING THE NUMBER OF MOLLERITH CHARACTERS
(INCLUDING BLANXS SUCH AS 2X) ANg SPACES SPECIFIED FOR
NUMBERS (SUEH oS 3 SPACES FOR F3,1) IN FORMAT, IN THE

THE ANGLE, IN DEGREES AT WWICH TWE LINE IS TO BE PLOTIED,

OIMENSTON ARRAY (1), JARRAY (1), WFORM(26),RFORM(26) ,RITE(26),ROFORM(Y
113 . R .

BATA RPORMZGH( AS),GMC ZAB),6M( 3AD),6H( 4AD),0N( SAS),4H( 6AS),

OMC 7AB) 61 C BAS),0H( 9AD),6N(10AS),0M(1145),0H(12A%),
OH(LIAS) s OHCLOAT) ) OH(LTAD) 1 6H(16AS) JON(1T7AS)  GHIL0AS),

ARR,Y
1ARRAY
THE P: OT,
10RF
N
PORMAY
FORMAT WOULD B
NCHAR
e _ABOYVE FORMAT EXAMPLE, NCHARs312,
ANGLE _
" REAL®S RFORM,ROFORM
[
[ J
[ )
° M

OMCL9AS) (M (20AS) , BH(21A5) ,6MH(22A5),0H(23A5) 6N (24A2) .,
(29A5) AN (204

— | 3/ N
IFCIORT L,EO0. 1) WRITR( 2,WFORM) C(JARRAY(I),108,N)

IPCIORF (NE. 1) WRITE( 4,WFORM) C(ARRAY(]),1®8,N)
NWORDSaNCHAR/S

{P(MODI(NCHAR,S) ,GT, §) NWORDSsNWORDSe)

RpFORM(L )sRFORM(NWORDS)

REWIND 3
CALL SYNOOL (X,Y,NT,RITE,ANG,NCHAR)

RETURY
{1
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'b00000000oocoo!oooooooooooooooo‘
Les FPULL (7-2027%)
Co00000000000000000000000000000 i
e . SUBROUYINE MYGRIO (X, Y, XS, YS,M,N)
Youv$
—  XFuXeXSePLOAT(M)
XgeX :
. GaLl PLOY(XE,Y2,3)
03 8 [e1,N

_ CALL PLOT(XE,YE,3)
CALL PLOT(XF,YE,2)
XTeXF -

Xralf
s XgsXT

() (N)
CALL PLOT(XS,YVE.3)
— 1 I TN [0
CALL PLOT(XS,Y8,3)
v GALL PLOT(XS,XF,2)
{11 {1} {]
XTeXF

XFeayl®
42 _YasXY } A R
RETURN
._ENO
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coodoooizoooodiQiioooi;oo;oibio
fa® FULL (7-29«73)
2000000000000000000000000000000

SUBROUTINE FTABG(IFREQ,NOF,OF ,FL,F,NF)
TH1S SURNOUTINE COMPUTES THE FREQUENCY TagLE

{FREGsL RANGE INPUTS, =2 OCTAVE INPUTS

NOF - NUMRER OF RANGES OR OCTAVES

b1 = FREQUENCY POINTS VECTOR

rL = FREQUENCY LOWER LIMITS VECTOR

4 - FREQUENCY TARLE RETUAN :

Nf e NUMBER OF POINTS IN FREQUENCY TaBLE

aanaoaoaaan

INTEGER OF (7)
NIMENSION FL(R),Fl200)
tr(1FREQ ,EQ. 2) GO YO See

£
g RANGE INPUTS

“nrsg
00 200 [®1,NOF
BIEX"ALOG(FL(IOI)/VL(l)’/Df(l))

e(NFHIeFLL(])
20 108 J®1,0F (1) .
PTaCSPINF)
_1FC(FT GEC. FL(lel)en.0as001) GO TO 208
NFENFeo)d
\ &
100 CONTINUL
207 __GONTINVE . _ . o
g YURN

¢ _ S
€ scTavk 1vuTS

c
9g2  CelRes(1,./0F(1))
i Npoy
PINF)eFLLY)

00 708 J91,0F (i)
_NPepfel

P(NFIoF (NFeg)ol

-_7]3___nn#1139t___._.____m e
3L

B8O
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APPENDIX o
PROGRAM FLEX INPUT PARAMETERS AND LISTINGS

The Program FLEX input data deck is arranged in 2l-card
groups, Most of the groups do not have a fixed number of cards -
the actual number will depend upon the user's choices. In some
cases a group will have no cards at all for a particular run,

The following is a card-by-card description of the input deck:

Card Group 1 UNITS: NONE
No. of Cards = 1 Required

12 12 12| I2

These variables determine which of the possible outputs are
produced, The displacement responses are always calculated and
printed. All other output is controlled bv these codes:

0, Intermediate results not printed,

PRINT , Intermediate results printed.

, Displacement responses not plotted,

1

0
DISP 1, Displacement responses plotted.
0
1

|
|
ACC = ;
3

, Acceleration responses not calcualted.

, Acceleration responses calculated, printed,
and plotted.

SPEC

0, Acceleration spectra not calculated.
1

» Acceleration spectra calculated, printed
and plotted.

Card Group 2 UNITS: FEET
No. of Cards = 1 Required

| F10.5|F10.5| F10.5|F10.5|F10.5|F10.5]
b x L d L a

The following designators describe the physical dimensions of
the vehicle. Note that 2%(a+d)=L,
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b Position of hanging mass.

X Position of car center of gravity.

L. Length of car.

d Inset of truck center from each end.

¢ Truck wheel base,

a One-half of vehicle wheel base,

Card Group 3 UNITS: LBS

No. of Cards = 1 Required

| F10.5| F10.5|F10.5|

W1, W2, and WT are the weight of the trucks, the weight of the
car body, and the weight of the hanging mass, respectively.

Card Group 4 UNITS: NONE
No. of Cards = 1 Required

[F10.5|F10.5]
By  PBq

By is the damping ratio associated with the truck suspension,
It can be calculated from the damping constant C,:

. & 2
2™, VY,

Bp is the damping ratio associated with the hanging mass
suspension, It can be calculated from the damping constant Cq:

Cr
Br =z ¥t

Card Group 5 UNITS: LBS/IN,
No. of Cards = 1 Required

| F10.5]F10.5]|F10.5]
Kl K2 KT
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K1, K2, and KT are the spring constants of the wheel
suspension, truck suspension, and hanging mass suspension re-
spectively,

Card Group 6 UNITS: NONE
No. of Cards = 3 Required

(1st Card) {ééﬁlﬂéél

N

714
(2nd Card) lnrr$), N=1, NDF FOR IFREQ=1 UNITS: NONE

DF(2) FOR IFREQ=2
8F10.4

(3rd Card) ¥ITNTT-#51,NDF+1 FOR IFREQ=1 UNITS: HERTZ
FL(1) FOR [FREQe2

IFREQ selects one of two methods for specifying the frequency
points at which the response will be found. With IFREQ = 1,
logarithmically evenly-spaced points are generated for a set of
frequency ranges, NDF gives the number of frequency ranges
(maximum of seven). DF(N) specifies the number of points for
the range FL(N) to FL(N+1). FL(N) gives the lower limit of the
Nth frequency range, and FL(N+1) is the upper limit for the Nth
range, FL(NDF+1) gives the upper limit for the last frequency
range,

With IFREQ=2, logarithmically-evenly spaced points are
generated for a set of octaves. NDF specifies the number of
octaves, DF(1l) gives the number of points per octave, and FL(1)
gives the starting frequency of the first octave. Note that the
remainders of the DF and FL fields are left blank.

Card Group 7 UNITS: FEST/SEC?
No. of Cards = 1 Required

|F10.5]
4 .
g8 is the gravity constant, usually 32,167 ft./secg
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Card Group 8 UNITS: NONE
No. of Cards = 1 Required

| 11 |

ECCEN is the code for wheel eccentricity. Set ECCEN=0 to
azsume that the wheels are round. In this case, omit groups 9,
10, and 11, Set ECCEN = 1 to enter information about eccentric
wheels in groups 9, 10, and 11,

Card Group 9 UNITS: FEET

0, if CCCEN = 0
No, of Cards ={1: if LCCEN = 1

|F10.S|

Card Group 10 UNITS: NONE

0, if ECCEN = 0
No. of Cards '{1: if ECCEN = 1

|F10.5|F10.5|F10.SiF10.S|

Card Group 11 UNITS: DEGREES

0, if ECCEN = 0
No. of Cards -31: if ECCEN = 1

| F10.5 |F10.5 |F10.5 |F10.S|

R, EPS1, EPS2, EPS3, EPS4, THETAl, THETA2, THETA3, and THETA4
describe the eccentricity of the wheels., These are needed only
if ECCEN = 1, R is the wheel radius. L[PS1, EPS2, EPS3, and EPS4
give the eccentricity for each wheelset as a ratio of the
eccentricity to the amplitude of the sinusoidal input. THETAl,
THETA2, THETA3, and THETA4 give the wheel eccentricity phase
angle for each wheelset relative to the sinusoidal input,

Card Group 12 UNITS VLTEST NONE
\' MPH
No. of Cards = 1 Required A INCHES/
CYCLE
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Il F9.2
= {V, if VLTEST = 1
A, if VLTEST = 2
VLTEST and VORLAM specify either the velocity or wavelength,
The user has the option of fixing either the rail vehicle velocity
or the wavelength of the track irregularity. Since V=f*)\, for a
fixed velocity, the wavelength must be adjusted, in order to
sweep frequency. For a fixed wavelength, the velocity must be
adjusted, Set VLTEST = 1 and VORLAM = V to specify a constant
vehicle velocity. Set VLTEST = 2 and VORLAM = A to specify a
constant track wavelength,

Card Group 13 UNITS: NONE
No, of Cards = 1 Required

| 11 |

INCODE determines the manner in which car body flexibility
properties will be input., There are four options., INCODE = 1
when the user wants to assume uniform beam characteristics for
the car. In this case, only the bending frequency of the car
needs to be - pplied; the program provides the uniform beam
properties, . n the other three cases, the weight distribution and
car bending mode shape are given by tabular values. Taking the
direction of motion as positive, these input values are specified
as functions of distance from the rear of the car. The tabular
values must be specified at equal intervals along the length of
the car, With INCODE = 2, the car bending frequency is still
given, If INCODE = 3, the elasticity and moment of inertia are
used instead of the bending frequency. With INCODE = 4, the
elasticity and a tabular distribution function for the moment of
inertia are used in the coefficient calculations, INCODE de-
termines which of the remaining card groups are needed according
to this schene:

If INCODE = 1, use group 14,

If INCODE = 2, use groups 14, 15, 17, and 18.

If INCODE = 3, use groups 15, 16, 17, 18, and 19,
If INCODE = 4, use groups 15, 16, 17, 18, and 20,
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Card Group 14 UNITS: HERTZ
No. of Cards = {0, if INCODE = 2,4
2

1, if INCODE = 1,
| F10.5]

FB is the fundamental bending frequency of the car, It is
input if INCODE = 1 or 2,

Card Group 15 UNITS: INTDIM NONE

No. of Cards = {0, if INCODE = 1 INTDE. FEET
1, otherwise

110 F10,2

INTDIM and INTDEL describe the tabular functions and are
needed with INCODE = 2, 3, or 4. The independent variable for the
tabular functions is x, ranging from 0 to L, the length of the car
body from rear to front., INTDIM is the number of points in the
tabular functions (no more than 25). INTDEL is the increment of x
between each point of the function. For 20 evenly spaced points
with one at each end of the car, there would be 19 intervals,
and INTDEL would equal L/19,

Card Group 16 UNITS: LBS/IN?
No. of Cards = {o. if INCODE =

1,2
1, if INCODE = 3,4
| F10.5]

E is the modulus of elasticity of the car body material and
is given only when INCODE = 3 or 4.

Card Group 17 UNITS: LBS/FOOT
No. of Cards = {0, if INCODE = 1
INTDIM/8, otherwise

|F10.5|F10.5|F10,5|F10.5|F10,.5|/Fi0.5]|F10,5/F10.5
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M (I) is the linear weight distribution of the car body
(LBS/FT) and is needed when INCODE = 2, 3, or 4. It is entered 8
values to a card for as many cards as necessary.

Card Group 18 UNITS: NONE

No. of Cards =)0, if INCODE = 1
INTDIM/8, otherwise

F10.5|F10.5|F10.5|F10.5/F10.5|F10.5]|F10.5|F10.5

W(I) is the tabular function which describes the bending mode
shape of the car body. It is given when INCODE = 2, 3, or 4 and
should be entered 8 values to a card, for as many cards as
necessary.

Card Group 19 UNITS: INCHES*
No. of Cards -‘%o, if INCODE = 1,2,4

1, if INCODE = 3
|F10.5 |

ICONST is the centroidal cross-section moment of inertia of
the car. It is needed when INCODE = 3, '

Card Group 20 UNITS: INCHES
No. of Cards = 30, if INCODE = 1,2,3

INTDIM/8, if INCODE = 4

IFIO.SIFIO.SIFlo.sIFlo.SIFIO.SIPlo.SIPlo.SlFlO.Sj
y I=i, IM

I(J) is the tabular distribution function for the centroidal
cross-section moment of inertia of the car. This should be given
only when INCODE = 4, and entered 8 values to a card for as many
cards as necessary.

The following pages contain the listing for Program FLEX,
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-'6000000000000000.06000000000000
Cee_FLEX (7-29°73)

Cooooooooaooooo.oooooooocoooooo

__Lee POLLOMING IEXI_!llKI!n_EBAB.ELLK_RSKBJELllPS;54 £4381,533] 29=-JUL=~7%

..............Q..........l..

stecee MAIN PROGIAH FL:! YYYYS o

Coo

[ ol

]

3

1313‘znnﬁaxu_cnnzuzts_xuz_!:ﬁlchLwncsrousz-ﬂ"

¢ CHARACTERISTICS OF A FLEXIBLE TRAIN CaAR SUBJECTED

(] 10 A SINUSDIOAL TRACK '~“REGULARLITY, ——
¢
£ -
¢
c

201€F2, INTERY,Q8F,
MINY, GHPQD.IN!PLTo'lNPLToLA!lS.LDGSCA :ALINE,
_GR10,8YMROL,NUMBER,PLOY

—C _____INPUTY FORA1.0AT -

.m%__.__nulzul___Llu:!nlulzniuuxlulllanI“IA!:1!311.111~“. .
___ INTEGER NVAR, IN,OUT,INTOUM,ECCEN,MATSIR,NVAL,
XPCOUNT,PLTNUN, 'Lvtn.rcont.J !N:Ob%L;ng}: «FRVAL

REAL l-llaR.LL.o.L.A.na.nz.nv
 __REAL C2,CT,K1,K2,KV,LAMD 80A o NASS, W, I, WX -
REAL "oﬁo“.”llolzo"tlor 0"%3.0'.0'"

REAL ﬂD.ULLDoﬂI.VOQLAN.VV T o

e 1 T T
cﬂﬂ'ktx Gt.csl.cﬁﬁl.871 °V3 o1

L JCONST, X, INTERW =~ - o
.l‘L “lo‘.o“ %gt ‘lo."‘ oGa’L Fo Cft

e CLITHALES

0 ’
TMAL lcc.olﬂlchClio.’C‘o"fc 3’i

NEAL WORRL,WORKN,XAX1S,YAX]S

THETAR, THETAS THETAGFY

!!A_lllltl_iQLlll)L!Q__lll._

0!"!"!0‘ 'L(.).'Olll?).'?l%l").

0INENgION NA4PCT(29),12FCT(29),K13FCT(29),NASSLES),

oINgNSiION C'("l’oettl.l’acllttlazoglﬂl(2.0)0
0IPENSION PLTCG(200),PLYTCI200),PLTHELLRPS) ,PLTF(200)
, ‘

li'ﬁ.l:::!i.’?B!lll)ol’ll!l‘l) "

o ———— s e art— RN - Cmm—
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Ce0aena®sactetonntonnesstedead
Coo PLEX (7-29+78)
Ca0oanaa®enansbosndossnsenedend
EQUIVALENCE (SAVEM(1,4),PLTCG(1)) s (SAVEM(1,2)+PLTTC(1)),(SAVEM
3(103)0’Lfﬂ!1(1))o(SAVEH(lt‘)oACCG‘l)).(SlVEH(10’).ACTC(1))o
__ XtSAVEM(1,.8) . ACRLCXY))Y
PO"NON/SUB/!NTDELo
AOMMON /S0PLOT/FCYCLE + XAXIS,FKVAL)NVAL,YAXIS
X, VLTEST,VV, N1, W2.WT,%1,K2,KT,FR, BETA2,8ETAT, INCODE
X, ECCEN,Fo
nATA LITYPE/L,1,1020202/
- ._MTA. lﬂL‘{luu&ol;MJl. oﬂl )L(ltlﬂi ) l"“.Lo.‘l ),l (1- ;00 "
X00(0.,0.),(1.,0.),60¢0.,0.),(1,,0,),60(9,,0,),(1,,0:)/

"mEFINE UW TO BE THE UNIFORM BEAM BENOING MODE FUNCTION

oaon

uu(\)-COSﬂ(BETAoX)oCnS(a!Ton)-ALPHAO(SINM(BETAOX)
XeSINCAETAOX))  __ __  _ . e _. -

SETUP CONSTANYS, INPUT QN FORS1,0AT, QUTPUT ON LINEPRINTER
NIT 83, XAXIS AND YaXIS DETERMINE THE SI2E OF TWE PLOTS,

oo0onon

“ATSI2u36
____NVAR=§ . L -
INSY
auted
XAX]ISeS,S
YAX]S=0.0

—_READ FIXED INPUT DATA . e e

READ(IN,10%) PRINY,DISP,ACC,SPEC
10% PORMAT(412)
- READCIN,110) B.XB8AR,LL.D:bL,A I
112 PORMAT(8%10.%)
. AEADCIN,310) Wi, H2.NT B S
READCIN,310) BETA2,0ETAY
READCIN, $18) K1,K2,KT
READ(IN,$1%) IFREQ,FrODE
118% FARMAT(212)
READC(IN,128) FDEL
. 120 _pORMAY(714) = T,
READ(IN,122) FL
. 122 FORMAT(SF10.4)
READC(IN, 110’ G
READCIN.115) ECCEN

¢ .
.6 ____GENERATE FREQUENCY TABLE_ _ . e
c
eALL FTABG(IFREQ,FCONE,FDEL,FL,CF/NFREQ)

]
ano
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c......;;.0000.00.0.0.000000000
Cod FLEX (7-29479) -
Ce0e0000000000000000000000000008

c 1FC(ECCEN (NE. 1) GO TO 125 ;
_ £ _ __SEAD WMEEL ECCENTRICITY PARAMETERS IF ECCEN = 1
c

READ(IN,110) R_
9EAD(IN,110) EPSY,EPS2,EPSI,EPSe

READCIN,$1@) THETAL, THETA2,THETAS, THETA4
CONTINUE

READ VELOCITY OR wAVELENGTH INPYT

READCIN,L30) VLTEST, VORLAM
139 PORMAT(IL,F9.2)
ntaotlnolss) INCODE
1;; PORMATCIL) —— -

g. ——READ_CAR RODY PROPERTIES ACCORDING TO INCODE VALUE

_IPCINCODE LT,3) READ(IN,110) FB
IFCINCOOE .EQ.3) GO YO g5
.. QEADCIN,14@) INTOIM INYOEL
140 PORMAT(110,r10.2)
- _1PCINCODE 6T, 2) READ(IN,110) E
READCIN,110) (MASS(J)sJsl, INTOIN)
o IN.L18) (W(J)audnl INTOINM) .
iP¢INCOOE ,EQ, 3) RtAD(!Nolll) " ICONST
(J),Jded, INTRIM) = __
149 CONTINUE

c CALCULATE PN, THE FREOUENCY OF THE WANGING MASS, SUBSTITUTE
_.C.__tMIS LINE FOR TME FOLLONWING ONE TO RENOVE UNJT ASSUMPTIONS,
¢ PHe(SQRT(XTeC/NHT))/6.20340

[+ X ¢] [
i
|

e
Fus (SoRT(KTeGe12, /uTa:lc 20310
-_1PCECCEN .£0. #) GO 70 449

c
- OF THE ECCENTRICITY . .
£ conrnllutlon. lull?xvuv: 1u;s LINE FOR Tu(
e SUMPTIONS,
e ru-vonu.nzcc :a;zool:
e ——
. PUSVORLANCL7.6/7(6,20310eR012,)
¢ PIND TWE POINT IN THT FREZOUENCY RANGE CLOSEST TO FW
r::-zijtal B o S T
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c.OQOOQQOoooooooooooooooooooooc

Co® FLEX (7=29.78) o

00 148 FCOUNTS1,NFREQ e e -

PaCF(FCOUNT) '
i _10 149 S -
ruey
é‘ﬂ FXX2ARS(F-FAB)
c RITE ALL INPUT VALUES, FM, AND Fu
¢

- 449 — HRITE(OUT,488) B . XBARLL D LA —_— .
182  PORMAT(1M1/20X, ' INPUTY VALUtS'lllth.'ll POSITON OF HANGING
_,._x_nAss_._+£;..z+L_r1_111|x+_anax POSITION.OF CENTER OF GRAVITY
X OF CAP o',pr10,2,' PY'/7/740X,'LLY LENGTH OF CAR ' ,F18.2,' FY'//
X40¥,°'0Dt _ INSET OF . rngcx CENTER -'.Fil.z.' FTey/
X99X, 'Lt TRUCK WHEEL BASE =',F1p.2,°' FT'/7
______x1.x._A1__Mtlchz_luttL_.A8£_1_4f1‘ 2, ETvY
YRITE(OUT,160) W1,W2,NT
162 _ PORMAT(L3X,'M1t _MEIGHT OF TRUCK ®',F18.4,' LAS'//
X40X,'H2t WEIGHT BF CAR o', F18.3,' LB/
_x¢ilx"ur| MEIGHT. BF HANGING MASS s',F18.4.' LBB'/) .
WRITE(OUT,178) BETA2,0ETAY
,;:z,__1nnu‘1L;lx;_lt1A21__s£cnunAni_susz£ls;nn.oAuz;un RATIO0 =,
xr:l.s.' OIMENSIONLESS ' //
'QETATS. MANGING MASS DAMPING RATIO s°,F18.3,
Xt DINENSIouLtSO'/l

MRITELOUT, 2 KT
187  PORMAT(10X, "KL} Pl[HAQY SPRING CONSTANT ‘atyF10.1,' LBS/IN'//
o Xe8X,'x2: SECONDARY. o£le.1,

SPRING CONSYANY o! ' LBS/IN'//748%,
XOKT: HANGING MASS SPRING CONSTANT s',Fie,.1,' L.SIIN')

—MRLYELOUT,108) FM
185 FORMAT(/10X, 'FMI FREQUENCY OF MANGING MASS s',F13.4,' NE'/)
__MRITECOUT,108) FCODE,IFREQ. .-
100  PORMAT(13x,12,°* FREQUENCY RANGEStT  IFREQ = w12/

20 PORNAT (10X, 'FOEL @ '.7!4/)
——_MRITELOVT.882) FL -
202 PORNATL(LOX, 'FL = ’..'1. ‘I)

e 5 -
209 rosnu*tltll.'sc GRAVITY CONSTANT o',F10.2,' FT/3ECo02"/)

WRITE(OUT,218) A, FW
213  PORMATLLIOX,'Rs UN(CL~l50108¢l..lllol4'.ftllltll ——
PRI FREQUENCY OF WNEEL ECCENTRICITY ".Ft.-‘o' NI'I)

. _MRITELOUT.S18) £PE1,.LPS2,EP83. L84 -
212 PORMAT(L0X,'EPS1t WWEEL ECCENTRICITY 1 »°,F3l. 3
NENSIONLESSLL218K - 1ERS21 WHETL CCCENIRICITY 3 51,F48.3
LM Dlﬂ(lllONLlSl'lllilo'(Pl!l WHEEL ECCENTRICITY § =,
— — KPL0, 3+ DINENSIONLESS £/ 48X, 180841 untcs.tcctuxusclrr-4~.0
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CateeRentenetadnasdasssendetasd
Coe PLEX (7-29-73). .
c..0..00..0..0000.0000000000000
X.F18.3,' DIMENSIONLESS'/)
JRITE(OUT,219) THETAL ) THETA2, THETAZ, THET A
' r*3__ECCENTRICITY PHASE ANGLE 1 =Y,
Xry®,.3,' OEGREES'//
Xe8X, 'THETA2S ESCENTRICITY PHASE ANGLE 2 =',F12.3,' DEGREES'//
XegX, 'THETAS: ECCENTRICITY PHASE AMGLE 3 &',F1p.3,' DEGREES'//
X1aX,'THETA4: ECCENTRICITY PHASE ANGLE 4 =',F12.3,' DEGREES'/)
218 CONTINVE
. JF(VLYESY ,£0, 1) WRITE(OUT,219) YORLAM
219 PORMAT(10X,'VELS VELOCITY e',F11,2,' MPH'/)
__IF(VLYIESY .c0,. 2) WRITE(OUT,228) VORLAM
220  PORMAT(LOX, 'LAMBOAY WAVELENGTH OF TRACK IRREGULARITY =',
XP41.2, INYYY . . . .
1F(DISP .EO, 1) WRITE(OUT,222)
_ 222 pORMAT(38X,'glSPLACEMENY RESPONSES NILL Be PLOTTgp'/)
1react €0, 1) WRITE(OUT.22))
223 _FPORMAT(48X,'ACCELERATION RESPONSES WILL BE
XeALCULATED AND PLOTTRD'/)
v ____1FC(SPEC LEQ. 1) WRITR(OUT,224)
224 PORMAT(L0X, *ACCELERATION SPECTRA WILL 8E CALCULATED
.. X _AND PLOITED' /) - ;
tPCINCODE NE. 1) GO TO 238
MRITELOUTY,22%)

225 PORMAT(/30X, ‘A UNIFORM QEAM WILL BE USED'//)
‘232 wAltE(OUT,238)
L FUNCTIONS:'7 . ..
Ns42X, 'CAR SECMENT NO, ' 3%, 'X FT',10%, 'Mix) LBS/FT*,
__NaNo'W(X) DIMENSIONLESS'/) . . _
".o.
. DO 248 Je1,INTDIN .
ull?t(ﬁﬂ?.ta,) Jo‘o"l.'("o“(J)
)
NeXeINTOLL
1FLINCODE .£O, 2) GO TO 852
PORNAT(/20X, '¢! ﬁgiiuu: OF ELASTICITY OF CAR MATERIAL s
PCIncoot .CO. &) GO TO 246 - ‘ N
 _ MRITE(OUT.848) 1CONSY . . .
245  PORMAT(/L0X, ' ICONSTS .CgNTROIDAL CROSS-SECTIONAL NOMENT OF
X INERTIA s',E31.9,° INeed'/) .
60 10 :sg
2)

249 PORMAT(/40X, 'CENTROIDAL CROSS-SECTIONAL MOMENT oF V710X,
__NUIMERYTIA DISTRIBUTION FUNCYZONI'//32X, 'CAR SEGMENT NO.*,3X,

243
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3000000000oooohoocooooooooooooo
Co® FLEX (7-29-78) -
c...ooooo.oooo.ooooooonoooooooo
.x_x' FT'. 40X, 1(X) _ _INewgt/)
Xel, 0
D0 298 Jag,INTDINM
UR!TE(OUT.QSS) Je X 10D
awvXeINTDEL
25" CONTINUE
60 T0 288 L
252 WRITEC(OUTY, 2!4) FB
“zsA-._tnBnAI1L1lX‘_Ell__znﬂnAn!NIAL_ﬂﬁﬂnlnG“fBEQHEMCI_QZNCAR<!L.
Xre1,4,' 42')
- 286 _ _CONTINUE

c
c vy 1S USED IN_TME PLOT RQUTINE _ . .. __ .
c
———— o -MNEVORLAM -
c

c.'-gp’...--.-.--q-.----'...-.’--.-----..-...---.n-.o--...“

Cececcae REMOYING THE STATEMENTS BETNEEN THESE LINES =cae-
Ceca==we (IN AJDITION TO THE TWO CHANGES NOTED ABOVE) -
Cevamnea ALLONS THE PROGRA™ TO ACCEPT ANY CONSISTENT w-ee-

. ﬂn!.-.l:...n..&il_ f._INPUT UNITS USING SEC, MONEVER wweo-
Cewaweea THE PRINTED LABELS WILL NOT BE CORRECT -ecccecean
c -

c CONVE'T !N’UT D&Tl To l“'L"-'tc unlfl
e . - .

9sBe12, o

LLeLLel2,
-pebe12. . . Lol L
LIL012.
' “M!.R.--A — e ———— . ————
gabe12.
. tPCVLTEST .€0. 1) VOARLAMOVORLAMe1?7.6
IFP(ECCEN .£0. 1) ReRel2,
. JFCINCODE .E0. 1) 80 TO 257
INTDEL®INTDEL®12,
: .80 298 Jeg.QINYOIM . . . . .
333 mASS(J)eNABS(J)/12.0

— e - o ———

-3
e “eoMPuTe -uun FROM uncutl

e . e — R e el
n;lullc
—_— "“"‘ S
Y - S e e e

137~
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300;;;:00000000o:o_;;oooo—o:;oooo
oo FLEX (7-20,73) o
Ce®ae00a®e000000000000000000000

g EALCULATE DAMPING CONSTANTS

£292,0M208QR

€722 ,0MTOSORT(KT/NT)IOBETAY
ALPHARS 2828 , , ,
AETASE,730/LL

1P CINCODE LT, 3) OMEGA®S.203180F8
P INCODE LEQ, 1) GO TO 2%9

CONVERT M(X) FROM WLIGHT TO MASS

P

00 298 Joi, INTDIM
wASS(J)aMASS(J) /G
1F(ECCEN .EQ. @) GO TO 261

CONYERT CCCENTRICITY PHASE ANGLES T0 RADIANS
THETAL®8.8174933eTHETAL
. ¢HETAZeTHETA2e8.8174933 .
HETASS0.01745330THETAS
o YHETA4SS . B174S33eTHETAS
:s: 17 CINCODE .NE. 1) GO TO 260
¢  COMPUTEC VALUES FOR Meg, K11, AND 12 (ELEMENTS OF THE
C __ ¥ASS WATARIX) UNDER UNIFQRM QEAM ASSUMPT]ONS
¢

oOoOnee OO0
. W
. o™

M13aMD

Kgies(OMEBAC02)0M1Y
__1seM2e{LLen®)/12.0 . _ __ _
G0 TO0 209

POR INCODEs 3, 4 8uon001§ii"7ifz COMPUTES THE
_ £ __ScCOND DERIVATIVE OF W(X e

'-_*%lﬁlgﬂﬂﬂ‘_Aﬂ(;_zlhclLL_ﬂlﬁfl‘!}"ﬂxlo1~7°!Hnl“TO‘L’
"y,

' Wil, Kils ANO 12 ARC CALOULATED USING INTEGRATION
_L_mm}_m_mnmm.uws,or INGODE _
- - . A ———— - 4 . — —

ngsrc!(J!-HAS‘(J).(G(J’OOQ)

—12F oNASS L )0Ct -!lA!A!!%l_ﬁ,n
IpCINCODE Eoe &) NLLFCT(J)® (J)elupX2(J)ee2)
o tetIngoot FO. 3) KiaFCYLJISNDX2(J) 02
YoXe INTDEL
.290___coNTINE . -

:ﬂ

o
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c.o.oocaooooooloooooooooooooooo
Ced FLEX (7=29e7%) = —
c0000000000000000000000oooooooo
CALL QSFCINTDEL,MILFCT,MALFCT, INTDIN)
CALL QSF(INTOEL,I12FCT.12PCT, INTOIM)
— - - 1RLINCODE .NE, 2) CALL OSF(INTOFL,KL13FCY, K14FCT, INTOIM)
vilsMaipCTC(INTDIM)
12912FCTLINTOIN)
IF(INCODE ,EQ, 4) x11-x11rct¢!N701n)o£
IFCINCODE .EQ. 2) Kigs(OMEGA®e2)eM1y
IFCINCODE LEQ, I) KltclithY(INTOlH)OEOIcoNST
——CONTINUE e e

- JCRO _YME COLFFICIENT MATRICES = . __ .

DO 388 J®1,36 . . _ . . -
M(J)nB,. 9

nnog

—_glJding.g
3g0® Ki(J)sp,.8
c —— . e
c SET MASS narntx vALUtl
c ,

ﬂtt)tﬂtt
"‘x”.‘z-_____m”-____-.ﬁ____w
M1221aMy .
"(29)aMg

_ME3)8MNTY L .

USED TO INTERPOLATE w(X) FOR xncooz s 2,3,4 T
LLOXBASLL=D<XBAR

——$RLINCODE . NE. 1) GO TO 398 .
HOSUN(D)

wpouN(e)
___MXBARSUM(XSAR) .
60 10 318
309 _MOMIMYERMAD) . . . . . .
WLLOSINTERK (LL=D)

!l.lltlﬂftﬂﬂtllll)
340  CONTINUE. . T,

e
g SETYP DANPING AND STIFFNESS COEFFICIENT MATRICES
e £43)0CRalNDRRRNLLORGR) 000 MR
C(7)sCRe(HDeNLLD ) oCToND
. e48)n8.808e0Y . .. e N
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Q0000000000000 00000000000000000
Qe FLEX (7-2079%) e
0000000000006 000000000000000000
,k_“,ﬂltl)lCZ!llLL-D-XlABl!lLLQ:i!lAR-DI!HDl!CT'!I'X'AR)'H.
C(14)nC20(LL=2.0XBAR)SCTO(D=XPAR)
£(15)aC20((XRARLD) G080 (L LoDeXBAR)®02)oCTO((RoXAAR)®®2)
€(19)a=CRoND
£(28)s-C2 S
C(21)8C20(XBAR=D)
£(22)s€2
C(2%9)e~C20WLLD
—___Ll28)a-C2 R e e
€(27)m=CRe(LL-D~XBAR)
- £(2e)a09 . . _ _ o
C(31)e=CToup
. etIlee-gY . . .
C(33)a=CTo(B=XBAR)
C(3g)aLY

c(2)sC(7)
—et3) e

C(4)sC(19)
. £19)eC(29) L
C(0)eC(3L)

€(10)0C(20)
_£€11)sC(R68)
C(12)eC(32)

- O

cti7)eCe27)

K(l)sKigeKRe(yDooQeylLLDo02)eKTe(yboe2)

. _X(2)eKRo(WDeWLLD)eKYoWD
X(g)n2,.0K2eKT
AR ( (LL=paXBAR)OHLLD=(XBAR=D)OND ) OKTO(P=-XPARIOND
R(L4)eK20(LL=2,o%XDAR)OKTO(B=XDAR)
L4 009¢(LL=De oo o((B-XRAR)®®2)

X(19)eexBoup
1t 1T _
K(23)aK20(XBAR=D)
— _M(22)eKqeK2 = -
(29 )eoKBoNLLD

K(R7)o=KBo(LL~D=XBAR)

— K(29)eKieK2 —
K(31)e=KToup
X{J2)e=KT —
X(33)a=kTe(3=-XDAN)

LTe TN 144
C(RYK(Y)
—MeRIeN (1S e e
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c.0000000000000000000000000.000

Co® FLEX (7207%)

c.0.00.000000000000000ooooooaoo
K(4)sK(L9) -
K(S)eK(28)
K(9)sxtys)
K(ig)eK(24)
K(l1)eK(26)
K(12)8K(¢32)
K(L6'eK(21)

o X(17)mK(27) e

€(18)8K(33)

e R
¢ WAITE INTERMEDIATE OUTPYT IF REQUESTED
IFCPRINT .EG. 1)HR!T!(OUY.SZI) (JoM(J) s do CLUI s s K (V) s 8L, 36)
1)8',E18,8,"  C('218. .
XV)81,E48,6,' K(',12,')8',E48,6/))

e e - e e O e
e COMPUTE CONSTANTS FOR MATRIX OPERATIONS

0P e6.20318

—CONSTinKL/D,
CONST2aTHOP] S

. CONSTI2,oTHOPIea = . .
CONSTAoTWOPLO(L+2,0A)

. PONSTISaTHOPle#2/6 ol e o
Qtl)s(0,.3,0.8)

0‘3).‘.0'0.0', o
. 0e8)0(0.0,0.0)
LAMGOASVORLAM

“MATRIX CALCULATIONS ARE PERFORMED FOR EACH
RANGE

__GE6IN FREQUENCY LOOP e m i e e

_.-D0_S08 NVALei,NFRLO - e e e
PeCF(NVAL)

L 3PCYLIESY NE, 'LAMBO') LAMADARYORLAM/F

__COMPLETE FOAZING YECYOR O e
A00 !CC(NTI!CIYY CONTRIQUTION AT F o FW

“IFCECCEN .CO. ® .ON, ABS(F=FW) ,GT, 9,8001) GO TO 368
TMETAL)Ye

N((L1,0,0,.0)0EPS20CEXP(CHPLX(B.0, THETAR) ) ) e
—— NCERP(CMPLX(S.0,.CONSTR/LANBDAY)) = . .- e -

¢
-£
¢
€
¢
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0000000000000 00000000000000000
Gee FLEX (7220.7%) - B
Cove0000®0000000000000000000080
__Q(3)sCONSTLe (CEXP(CHPLX(B,0,CONSTI/LAMBOA)I®((1,0,8.8)¢
l!P!S'CtX’(CHPLX(I l.?N[TA3)))0((1.'...!)0:P340CIXP(CHPLX

——— X{0.0, THETA4) ) )oCEXP(ENPL X (8.8, CONSY4/ZLANRDADY)) -
G0 TO 3e9

362 Q(4)sCONSTLe((1,2.0.0)+CEXP(CMPLX(P,0,CONST2/LAMBDA)))
n(!)-OONSTio(CEXPCCH’LX(!.loCONSTSILANBDA))0
. XCEXP(CMPLX(8.08,CONST4/LANBDA)) ).

{_LMMMRMAIMRM_L_AHLK S
349

ATCJ)ICHPL!(KCJ)-(lYHOP!’F)'OzoN(J)) THOpTeFeC(J))
lrz - HORK(J)a®MaAT(Jd) S
.%_____JHIE_I_RQEIEIRIINI_HAIﬂll_lllﬂ_ﬂﬂllﬂﬂllli_ﬂlHl”_._

V(WORK,NVAR,DETER, HORKL ,WORKM)
{FLDETER .CO. (0.0.0.9)) GO TO 4019

WORK2 I8 FOR CRROR VECTOR CALCULATION
CALL ‘""D‘"‘T uo'“'"0'“'0NV‘..“V‘.'NV‘., RSO

MULTIPLY INVERSE WITH FORCING vtcron e Yo
T COMPLEX SOLUTION VECYOR QVAR

———LALL GMPRN¢NORK,Q,OVAR, NYAR, NYAR, )

anaoa pctp

c
€ ____SAVE SOLUTION VALUES AND FREQUENCY POINTS ——
e
: VAL)® Re1)) "_, .
cll(lVAL’lCGVAl(I);l
CYL(NVAL)IS(QVAR(4))
] X e
CRLINVAL)e(OVAR(S))
-2 ——— —
T » T
c OINTS ON CAR ‘
_e -
.L'CG¢NVlLDlCl.SCOVAQ(!’tﬂl'tlo.'l!(1))
. VAR(2)eMLLDOQVAR(Y)
.OL#D’.IOOV‘."” ,
)
. trcace .lO.l) 80 T0 372
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L PROGRAM FLEX *
(LI ISR Y 22T Y T T Y YT YT XYY YT YA YA T Y Y S YTLTR YT Y T XYY LYY T2 T
c COMPUTE ACCgLyRATION RESPONSpS

¢

ACCG(NVAL)SPLTCG(NVAL)#CONSTSoFee2

ACTC(NVAL)=PLTTC(NVAL)S®CONSTSeFas2

ACZ1 (NVAL)SPLTMZ1(NVAL)#CONSTSeFoe2
372 IF(SPEC ,EQ, 0) GO TO 373

c COMPUTE ACCELERATION SPECTRA

SPCG(NVAL)aPLTCG(NVAL)#LAMBDACONSTSoFea2

SPTC(NVAL)®PLTTC(NVAL)®LAMBOACCONSTSoF a2

SPZI(NVAL)SPLTVNZ1 (NVAL)@LAMBDASCONSTSeFes)
N CONTINUE

€ . _CALCULATE ERROR VECTOR

D0 375 Js1,MATSIZ

378 WORK2(J)sWORK2(J)=IDENCJ)
CALL GMPRD(WORX2,QVAR,WORKN,NVAR,NVAR,1)
DO 3890 Jmy,NVAR

300 ERR(J,NVAL)SWORKN(J)/QVAR(J)

$00 CONTINUE

NYALSNFREG
(o
c PRINT INTERMEDIATE RESULTs IF REQUESTED
o
_IF(PRINT ,Eu, 0) GO TO ¢4}
WRITE(OUT,608)
608 FORMATCi1M:,59X, °QVAR VALUES*//)
WRITE(OUT,610)
610 TPFORMAT(* FREQUENCY’, 10X, *REAL(E) IMAGINARY(E)®,9X,

X°REAL(22) IMAGINAPY(Z2)°,0X, *REAL(PHI) IMAGINARY(PHI)®. ’)
_ MRITE(OUT,620) (CF(J),CECJ),CZ2(J))CPHI(J),Jsl,NVAL)
620 TORMAT(1X,E37,9,6G17,6)
WRITE(OUT,630)
630 PFORMATC/////0%X,°FREQUENCY?,9X, *REAL(YY) IMAGINARY(Y1)°,9X,
X°REAL(Y2) INAGINARY(Y2)?,%Y, *TAL(2Y1) IMAGINARY(21)°//)
WRITE(OUT,620) (CF{J)oCYl(J)-cvatd).czltd).J-l.lVll’
WRITE(OUT,640)
640 VORMAT(3Ng,33X, ERROR VALUES®//)
WRITE(OUT,610)
WRITECOUT,620) (CF(J),ERR(1,J),ERRC2,J),ERR(3,J),J81,NVAL)
WRITE(OUT,630)
WRITE(OUT,620) (crta).lnlcc.daotnacs.dx.tanco.a).J-t.IVAL)

T PRINT DISPLACENENT RESPONSES, ACCLERATION mESPONSES,
AND ACCELERATION SPECTRA

naNn
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PROGRAN FLEX )

SRR002RRE000008B000000R00000R0800RVRVRVERNIRNNNINCRRINERBRNUBRNNIININENS

c
(13
642

043

(1}

700
710

738
740

670

650
000
c
¢
¢

NaNNN

WRITE(OUT,642)

FORMAT(31H3,36X, *DISPLACEMENT RESPONSES (IN/IN)*//)
WRITE(OUT,648)

PORMAT (19X, *FREQUENCY*,9X, °CTR,OF GRAVITY’,7X,
X*TRUCK CENTER?’, 09X, HANGING MASS®)

WRITC(OUT.L47)

FORMAT(32X0 *CHZ)®y16X,°CG/VQ®, 15X, *TC/V0*,15X,°23/V0°/)
WRITEC(OUT,650) (PLTF(J) PLTCGC(J) PLTTCLI),
XPLTMZY (J),Jm1,NVAL)

IF(ACC ,EQ, 0) GO T0 728

WRITE(OUT,710)

PORMAT(3H3,36X, 31 HACCELERATION RESPONSES (G°S/IN)/)
WRITE(OUT, 648)

HRITE(COUT,660) . _ .
POINQT(QI‘I'(“z).o"X"ICCCIVO'OI)xo‘lCTC/VO‘
X43X,°AC23/V0°/)

WRITE(OUT,680) (PLTF(J),ACCG(JI),ACTC(JI),ACLTL(J),JIm1,NVAL)
Ir(sPEC ,EQ. 0) GO T0 000

WRITE(OUT,740)

FORMAT(1H1,37X,32HACCELERATION SPECTRA (G°S/CYCLE)/)
WRITEC(OUT,648)

WRITE(OUT,670)
'0!"!1(33:0""z).ol’x".'celll'013‘0"'?cll1’
X13X,°BP21/A12°/)

WRITE(OUT,630) (’hf’(J’o.’CG(J’o'PTC(J) 8PZ1(J),Jm3,NVAL)
FORMAT(10X,4E20,6) _ .
CONTINUE

TEST FOR PSD PLOTS

1P8D=0

RRADLIN,010,ENDu81S) POD  _ __
FORMAT(AS)

Ir(PEd ,EQ, °RAILP’) 1P80sy
conzINuE

PLOTTING ROUTINE

'SUBROUTINE pLOTIT Is CALLED ONCE FOR EACM PLOT DESIRED
TP (DISPACCHEPECHIPED ,£0,0) 8TOP

CALL INIPLT(1,0)

CALL &ococacvbgtazya5.xuxxa.rxvun.rcrcnt:

- JP(DIRP EQ, O
CALL PLOTIT(PLTF,PLTCG,39NDISP ,RESPONSECTR, OF GRAVITY,29,

X1INCG/VO (IN/INY,13)
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00.000.00000000000000.00000000000000000000000000000000000000000000000000
. ___ - PnOGRANM FLEX .
oooooooQooooo0000000000000000000000.opooooooooooooooooooooooooo.oooooooo
Clhh-!Lﬂflrl!&!l;’b??ﬂ;Qllgll!o‘Illnlll-1RUCK,Cll!‘lollo
X1INTC/VO (IN/IN),1))
_— CALL PLOTITC(PLTF,PLTMZS,26HDIAD RESPONSE~HANGING MASS,26,
X$INTI/VO (IN/IN),1D)
820 Ir¢acC ,EQ, 0) GO TO 840
CALL PLOTIT(PLIF,ACCG, ”HACCIL.I!SPONII-CTI.OF GRAVITY,29,
X46MACCG/VO LG °8/IN),.18)
CALL PLOTIT(PLTF,ACTC,27HACCEL ,RESPONSETRUCK CENTER,27,
X46HACTC/YQ (G°R/IN),48)

CALL PbDfIT(lbfrolcttol?llcclb.Ill?ﬂl.t-ﬂllﬁtlc HAII.:?.
X16MACLI/VO (G°B/IN),18) - .

040 IF(SPEC ,EQ, 0) GO TO 040
_CALL PLOTIT(PLTF,SPCG,28MACCEL . SPECTRACTR, OF GRAVITY,28.
XLINBPCG/AL (G°8/CYCLE),19)

X1ONBPTC/AL (G°8/CTCLE),19)
_CALL PLOTIT(PLTF,8PL1,34MACCEL SPECTRAnMANGING MASS,26,
"X49NBPEI/AL (G'llC!Cbl)ol’)
960 __Ireiesd .50, 0 ,OR, YLTEAT .EQ, 2) GO_T0 810
CALL Rl!b!&(CFoVOILll NVYAL,6,12TYPE, SAVEM,800,1N,0UT)
- -1m__£m"” IPLT

e
g DETECTED CRRORS
6000 WAITE(OUT,4001) INTER

4003 _FORNAT(////° enesee INTEGRA 10'_!!!!§§!l!lﬂh_ﬁ"'0"/ — .
X10X, *INTER 8°,1))

_AT0P_ __
4010 “:"(omo‘Ol” “lfo'.:.l
6011 PORMAT(////° ovesas MATRIZ INVERSION UNSUCCESSFUL eaneee’
X//710%, llfolocolz;;;’."0!06‘00.06100"’
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Ce00000000000000000000000000000

Qoo PLEX (7-20-78)

c.......’...........A.;....O [ XX 1]

! .
DA DOARO

18

_SUBROUTINE PLOTIT(PLYF,YRAY,TITLE,NCHAR,LABEL +KAR)

L Y PRODUCES ONE PLOT FOR EaCM
TIME 1T IS CALLED,

T ARGUMENTS;

TBLTF  XeAX1S ARRAY
RAY  YoAXIS ARRAY o
TITLE  MWOLLERITH TITLE FOR THME PLOT
___NCHAR__ NUMBRER QOF CHARACTERS IN TITLE
LADEL Y«AXIS LABEL
_XAR___ NUMBER OF CHARACTERS IN LABEL

.IIILILLALLAIELLAI.YSTLIQOQRDJBIHJJ___._ e
XXAX]S, ;A:IS +PLIFCL),PINC,POSX,POSY,HIGH,X,Y

Y _
!tAL FW,VORLAM, NL,N2,NT,K1,K2,KT,FR,BETA2,BETAT
INTEGER NCHW AQ,N!QL,FKVAL,FCYCLE KVAL,NCYCLio!DUH.lNCODE
!Nrtctl VLYEST,ECCEN,KAR
LC0PLOT/FCYCLE, XAXIS,FXVAL A NVAL,YAXIS

x.vLT:S’.VORLAH uz.uz.ut.nzokz.xt.FB.B:Tnz.OETAY.xncoo:
— N N .
PINCe=, 16
i.9
POSYeYST
L

po8xa, 1y
JOLNVAL
VCQORD‘JJJ’UVRAY(JJJ)

e 1ECVLY Q, 1) 10 4p I
eAlL Vn OL (POSX,POBY, HIGN, OHLANBDAS ,0,8)

eMIGH, YORLAM,P,1)

CALL SYNDOL(999,.999,..HICGH. 3N IN,0,3)

148 SYNOOL(POSI.POIV.ulcuo!nv;L- I

R(P9D, . 999, ,HIGH, YORLAM,B,1) e
cabL "”:0L‘:"..”’.0“l.".4“ HPH,0,4)
[

eatl NVRQOLC’OQX. POCV. Ml GM, 4MMys ,9,4)

9. o MIGH, ML, 0,00
ALL "".OL"”QO"’QO“l.“O‘" L8S.0,8)
8

cALL lvnOOL('OSI.POIV.Nxon.Qnuz- 0,4)
HIQH,¥2,0,8)

CaLL .YI.OL(”’..”’..NICN.CN L0S,8,4)
YoFINC - -
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Co® FLEX (7-29-7%)

Covpuaae®acens®ecnnesenannadass
CALL SYMIOL(POSX.POSY,HIGH, 4HWTs ,0,4)
~ALL NUMIER(909.,900,.,H]GH,WT,3,0)

. cakL SYMBOL(999..999,..HIGH.4H LBS.0,4)

o0SYsPOSY-r NG

2alL SYMBOL(POSX,POSY,MIGH, 4MKie ,0,4)
fALL NUM3ER(999,,999.,H]1GH,K1,4,0)
Zakl SYM3OL(999,.999,,HI1GH,7H LBS/IN,D.7)
POSYsPOSY-FING

_ CALL SYMIOL(PQSX,POSY,MIGH,4HK2s ,2,4)
£ALL NUMBER(990,,999,,%16H,K2,n,)

_CALL SYMBOL(999..999.:HIGH.7H LBS/IN,B.7)
POSYsPOSY=FINC

CALL SYMBOL(POSX,POSY,HIGH,4HKTs ,0,4)
CALL NUMBER(999,,990,,H]GH,KT,0,0)

.. CALL SYMBOL(999..999.,M]1GH,7H LBS/IN.2.7)
tF(INCODE .GT, 2) GO TO 120
POSY=POSY-PINC
CALL SYMBOL(POSX,POSY,HICH,4HFBs ,P,4)
£ALL NUMBER(998.,990.,4IGH,FB,2,2)

CALL SYMBOL(999,,9909,,HICK,3N HZ,8,3)

1087 . POSYsPOSY<F|NC
rALL SYMBOL(POSX,POSY,W][GH, 7THBETAZs ,0,7)
CALL NUMBER(999,.,999.,H10K,BET42,0,3)
o0SYsPOSY-FINC
cabllL SYMBOL(POSX,POSY,NIGH,7HBETAT: ,2,7)
CALL NUMSBER(9909,,999,,HIGH,BETAT,S, )
—®0SysPOSY-FINC
1F(ECCEN .EQ. @) GO TO 190
CaLL SYMBOL(POSX,POSY,HIGH,4HF NS ,2,4)
CALL NUMBER(909,,990,,HI0H,FW,2,2)

. CALL SYMDOL(999,.999,,HIGH, 3N HE,0,))
182 rallL LOGSCA(YCOORD,NvAL, YAxls.KvAL NCYCLE)
. SASPOEXe 28, 9H]IGCHS.3 e
SYsYSTen|GHeB,142,3
CALL LAX]SCE.8.,2.08,FCYCLE LANFREQUENCY (HZ), 14, XAXIS,FKVAL.2)
CALL LAXIS(o.0,2.0,NCYCLE,LABEL,XAR,YAXIS, KVAL,2)
. LCALL GRIJ(B. 0., XAXIS, YAXIS,FCYCLE,NCYCLE,.3:2:8,,3X,0,.,8Y)
CaLL 3VHOOL((XAX!S-NCHAI'.15)'.5.?AX!30.3..19.TITLEoloNCHAl)

— —CALL ALINE(PLIF,YCOORD,.NVAL,0.0,1.0,0.0,1.08) .
caLL PLOT(12.0,8.0,-3)
RETURYN
eND
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Co® FLEX (7-20«7%)
Ce00000000000000000000000000008

SUBROUTINE DIFF2(W,NDX2,INTDIM, INTDEL)

c .
—C .. 01FF2 COMPUTES THE SECONO OERIVATIVE OF TWE _ __
¢ FUNCTION W(X)

REAL W,WIX2, INTDEL
NIMENSION W(1),WDX2(4)
W0X2(1)s0,0
N0 128 Je2,INTOINey
122 :g#z##414u¢4334p2nuLJJ.H:JOL))/lNTDELo-z
1]
END

__REAL_FUNCTION INTERMEX) _ .. ... . _
¢
_ € ____INTERW PERFORMS A LINEAR_INTERPOLATION QN FUNCTION N(X).

¢
_____REAL INYDEL,Mt2%) . _ __ . _ _
COMMON/SUg/ INTDEL,W

. 188 (X/ZINTOEL ey, . . _ e
NELTARN(IBel)=W(ID)
—— e INTFRUBN(IR)*( (X ( ID=1 )@ INTOEL ) ZINTDEL)@QELTYA)
RETURN
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cooootoooo000000065000000000600
Cod FLEX (7-290.7%)
Covanonad®eenta®ennsesssnssndese

.......l......COOOO'0.'O'.'.'.‘."I...C.0.0"00...0.'.00-'....'...
"SUBROUTINE OSF
PURPOSE

TO COMPUTE THE VE:TOR OF INTEGRAL VALUES FOR A GIVEN
EQUIDISTANT TaBLE OF FUNCTION VALUES,

-CALL QSF (M,Y,Z2,NDIM)

DESCRIPTION OF PARAMETERS
W ~ THE INCREMENT OF ARGUMENT VALUES,
- .— Y« THE INPUT VECTOR OF FUNCTION VALUVES,
F] e THE RESULTING VECTOR OF INTEGRAL VALVES. 2 MAY EE
. _  1DENTICAL WITH Y,
NDIM < THE DIMENSION OF VECTORS Y AND 2.

" REMARKS
. NO ACTION IN CASE NDIM LESS THAN 3.

SUBROUTINES AND FUNCTION SUBPROGRAMS ReQUIRED
NONE

METHOD
~——— BEGINNING WITH 2(q)sp, EVALUATION OF VECTOR Z_ 1S DONE_BY
MEANS OF SIMPSONS RULE TOGETHER W]Ty NEWTONS 3/ RULE OR A
-——- —COMBINATION OF THg8Ee THO RULES. TRUNCATION gRROR |$ OF
ORJER HeeS (1,E. FOURTH ORDER METHOD). ONLY IN CASE NDIM23
. TRUNCATION EAROR OF 2(2) IS OF ORDER Weeq,

i

! <nLtcunr;

|

honnnnnnpnnnnnnnnnna

i

FOR REFERENCE, SEE
(4) P, TRODUCTION TO NUMERICAL ANALYSIS,
MCGRAN-MILL, NEW YORK/TORONTO/LONDON, 19856, PP, 7%e7¢.
——— t2) R.BURMUENL, PRAKTISCHE MATHEMATIK FUER INGENICURE UNC
PHYSIKER, SPRINGER, BERLIN/GOETTINGEN/HEIDELOERG, 1963,
e &921"221 [ — - . . . .

—— A2 SR0A0 0089020080080t 00000 0R0 500 0,00 0000000000000,

.. . _SUBROUTINE QSF(H,Y,Z,NOI™)

 OIMENSION Y(1),2¢1)

HYs, 333333304
—1FP(NDIN=-5)2,8,1 el o
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Co® FLEX (7929a78)
Covaneee®e0000000000nsesnncenee
]
e NOIM IS GREATER THAN S, PREPARt?lONS of !NTEGRAT!ON Loorp
-~ —-1 SUMgaY(2)e¥(2) — - -
WHisSUMLeSUMY
SUMLsHTe(Y (1) eSUMLeY(3))
AYXisY(4)ev(4)
AYXgaaUXLeAUXY
AUXLSSUMLeHTO(Y(3)eAUX1eY(S))
-__--.4uxanuto(Yt;l.;,.l;nL!Lalt!L!)JozoszsitY(;)o?(d))0?(6))
SUM2sY(8)eY(S)
--SUMIRSUM2eSUME _
SU"!'AU!?-NTC(Y(Q’0.0"207(6))
"1".0
AUXBY(3)eY(3)

-AYXsAUXeAUuX
!(2)llUN!-NTOCV(zioAU!OYQQ))
2(3)sgUng e
2(4)s8UM2

IF(NDIM=6)9,9,2

- -INTEGRATION LOOP L
2 20 4 187,NDINM,2
SUMiaAUXY
WM2aAUX2
AUXLsY(le1)eY(]al)
AUNLSAUXLoAUXY
e —AYKLSUMLoHTO (Y (leR)oAUXSeY(]))Y
1(l2)agymy
AP (1=-NDIM)S,6,6
3 AUX2sY(1)ev(])
B T} ¢ ]

3AUXZeAYXS . -
AUX2eGUNZeNTO (Y (1ot )eAUXReY(101))

S B(NDIN=1)eAUXy

— B4NDIMIeAUXD
RETURN

6 8{NDIN=1)a8UNe .
S(NDIM)IeAyX]Y

ENO OF INTEGRATION LOOP
? IPINDIM-3)12,11,8
NOIM IS COUAL YO ¢ OR 8
ut-::x;:.sxzaaxxzz.:xzx.txazovc::.vczx.vx‘»)

SUMLaY()ev(2)
- -BUMLSSUMBeSUMS. - . . . ___

(2 Xy
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Ceae FLEX (7=29-79)

Ca0e000000000000000000000000000
SUMisHTe(Y(1)eSUMLY(I))
#(1)0.,

... AUX1sY(3)e¥(3) ___
AYX1sAUXL+AUXY
2(2)sSUM2=HTO(Y(2)+eAUX1eY(4))
tPiNNIM-5)10,:9.,9

9 AUXiaY(4)eY(4)
AUXLSAUXLI*AUX]
3% sSUMieHTRLY(3)eAUXIeY(S))
10 2(3)sSUML
. 3t4)e8uUm2 . ___ .
NETURN

¢ -
¢ ~NOIm 1S EQUAL TO 3
4% SUMtaHTRl1.250Y(1)eY(2)eY(2)~,250Y(3))
SUM2aY(2)eY(2)

_—-SUuM2uSUM2eSUM2 S
2(I)sHTelY(1)e8UMRY(I))

—-2¢1yel. .
2(2)s8UNg
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00000000000000000000008000,0000
Ces FLEX (7~R0e2%)
Ce0p00a0®0000000000000000000000

_”_._.m!ullnullll_lltlﬁlltltl;lﬂfLHELEL;F;ﬂ!)
_JL_____!lll_lnl!nullll_nn!!ultl_lul_lllﬂHENE!AIAALE_

C. . 3FREQay RANGE INPUTS, m3 OCTAVE INPUTS
¢ NOF o NUMBER OF RANGES OR OCTAVES

G __ DF__= FREQUENCY POINTS VECTOR

g :L - FREQUENCY LOWER LIMITS VECTOR
= FREQUENCY TABLE RETURNED o
g NP = NUMBER OF POINTS IN FREOUENCY TABLE
h INTEGER OF(7) o
_OIMENSION FLLQ),FL208) .
. 1PCIFRED .£Q. 2) GO TO 360
¢ RANGE INPUTS
L. L
NPog .
. _.__ B0 200 183,ND : e
CabXP(ALOG(FL(1+1)/7FLCT)I/0F (1))
9 -
PINEIOFLLT)
1 S
PYSCOP(NP)
- 1e1)e0.000081) GO 10 208
NPONF ey
h d

:::__ eonvtng:ﬁ
 AETURN
E 0CTAVE INPUTS B
S8®  Qellee(1,/0r (1))
BT ITUINTY
00 760 Jog,0f(1)
PANF)af (WPel)0C
__::;unn
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APPENDIX C
PROGRAM LATERAL INPUT PARAMETERS AND LISTINGS

The Program LATERAL input deck consists of the following
fifteen cards:

Card 1 UNITS: NONE

|16A5|

This is an 80-character run description wuich will be printed
on the lineprinter output and at the beginning of a sequence of
plots. The run description nominally used consists of the Lateral
Test Run No., the IOPT No. and the date. Other data mar be in-
cluded as deemed necessary by the user,

Card 2 UNITS: NONE

1511
TIN), N=1, 1f
This is a control vector with an entry for each of the fifteen
coordinates ror which displacement responses are requested, For
the Nth coordinate:

DTAG(N) = 0, No Output
1, Print Displacement Response
2, Print and Plot Displacement Response

Card 3 UNITS: NONE

1511 |
3 ,N'l,ls

This is a control vector with an entry for each of the fifteen
coordinates for which acceieration responses are requested. For
the Nth coordinate:

ATAG(N) = 0, No Output
1, Print Acceleration Response
2, Print and Plot Acceleration Response
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Card 4 UNITS: RADIANS
F5.2

ALPHA is the wheel conicity

Card 5 UNITS: LBS-SEC/IN
IN-LBS-SEC/RAD
|F10.4[510.41F10.41F10.4|Flo.51, LBS-SEC/IN
Cl (o4 C3 oL} Lo IN-LBS-SEC/RAD
LBS-SEC/IN
Cl - Axle Primary Suspension Lateral Damping

C2 - Primary Suspension Yaw Damping
C3 - Secondary Suspension Lateral Damping
C4 - Secondary Suspension Yaw Damping
C6 - Secondary Suspension Vertical Damping
Ea_r_g_(_\_ UNITS: FEET
|F10.4|F10.4lF10.4|F10.41F10.41F10.4|F10.4J
TL- 2L ZAL D W E ):¥4
LL - Car Body Length
2L* - Gage
2HL®* - Axle Spacing
D - Distance from Centerplate to end of car
w - Truck (Centerplate) Spacing

E . - Car-Body Cencer of Mass Height above Secondary
Suspension Lateral Stiffness Axis

E2 - Secondary Lateral Suspension Height above Truck/Wheelset
Center of Mass

“The quantities 2L, 2HL, and 2B correspond to track cage and axle
spacing distances, and the lateral spacin%hbetween .econdary-
suspension vertical stiffness elements, ese quantities re-
present the proper input data (as opposed to the corresponding
half d.istances for these quantities).

154



2

Card 7 UNITS: IN/SEC
FEET
FEET

|F10.4|F10.4|F10,4 | F10.4] IN-LBS-SEC2

G - Gravity Constant

RO - Wheel Radius

2B* - Lateral Spacing Between Secondar; Suspension

Vertical Stiffness effements,

IZERO - Wheelset Spin Axis-Mass Moment of Inertia

Card 8 UNITS: LBS/IN
IN-LBS/R..D

|E12.4|£12.4|E12.4|Elz.4|Elz.4| LBS/IN
IN-LBS/RAD
LBS/IN

Kl - Axle Primary Suspension Laterai Stiffness

K2 - Primary Suspension Yaw Stiffness

K3 - Secondary Suspension Lateral Stiffness

K4 - Secondary Suspension Yaw Stiffness

K6 - Secondary Suspension Vertical Stiffness

Card 9 UNITS: IN-LBS-SEC]

- IN-LBS-SEC;

|e1z.4|£12.4|£12.4|512.4|£1z.4|512.4| IN-LBS-SEC;
IN-LBS-SEC
LBS

Iw - Axle Yaw Inertia LBS

IT - Truck Frame Yaw Inertia

IBY - Car-Body Yaw Inertia

IBR - Car-Body Roll Inertia

FSUBL - Creep Coefficient (Lateral)

FT - Creep Coefficient (Longitudinal)

Card 10 UNITS: LBS

- ' LBS

|E12.4|E12.4|E12.4|E12.4]|E12.4] LBS
LBS-IN/RAD
LBS/IN

MWG - Wheelset Weight
MTG - Truck Frame Weight

MBG - Car-Body Weight
KA - Wheel-Rail Gravitational Yaw Stiffness
KG - Wheel-Rail Gravitational Lateral Stiffness
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Card 11 UNITS: NONE

Lig

IOPT is a control variable to select the forcing function
applied to the lateral car model,

IOPT = 1, Sinusojdal lateral displacement of the track center-
line in the horizontal plane (alignment perturbation).

IOPT = 2, Crosslevel perturbation.

IOPT = 3, Equivalent fixed base inertia force-excited system,
identical to the crosslevel (base-excited) perturba-
tion(i.e., - fixed base force-excited system of
10PT=2). The system is identical in the sense that
identical responses are generated relative to
the track, for optione II and III.

IOPT = 4, As presently coded Option 4 applies inertia forces
and torques only to car body, with all other forcing
functions set to zero. This option is intended to
provide the capability of applying inertia forces to
a partial set of coordinates, Coding changes will
be required to alter that set of inertia forces if
forces other than car body forces (lateral, yaw,
and roll) are desired,

Card 12 UNITS: ILAMB NONE
\ MPH

I1 |PS.2 LAMBDA FEET/

JILAMB = 1 CYCLE

LAMBDA, if ILAMB = 2

Set ILAMB = 1 to specify a constant vehicle velocity, and
ILAMB = 2 to specify a comstant track wavelength.

Cards 13, 14, 1§

CARD (13) UNITS: NONE
12 1 1
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CARD (14) UNITS: NONE

714
lDF'(!&),N-l,NDF If IFREQ = 1

DF (1) If IFREQ = 2

CARD (15) UNITS: HERTZ
8F10.4

LPETNTT#-I,NDF+1 If IFREO = 1
FL(1) If IFREQ = 2

IFREQ selects one of two methods for specifying the frequency
points at which the response will be found., With IFREQ = 1,
logarithmically evenly-spaced points are generated for a set of
frequency ranges. NDF gives the number of frequency ranges
(maximum of seven). DF(N) specifies the number of points for the
range FL(N) to FL(N+1). FL(N) gives the lower limit of the Nth
frequency range, and FL(N+1l) is the upper limit for the Nth range,
FL(NDF+1) gives the upper limit for the last frequency range,

with IFREQ = 2, logarithmically evenly-spaced points are
generated for the number of octaves. NDF specifies the number
of octaves. DF(l) gives the number of points per octave, and
FL(1) gives the starting frequency of the first octave, Note
that the remainders of the DF and FL fields are left blank.
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Conensnessessstotnnssneensseees

Ces LATERAL (7e29e78)

Co0000000000000000000000000000¢
Cee FOLLOWING TERT PRINTED PROM
Ce00000000008000000000000000000

_...20 A Cat K
PERTURBATION,

PILE DSKBILATER,P4

200000 MNAIN PROGRAN LATERAL essses

PINPLT,8YNB0L , MAXNT

(4381,833) 29eJule?s

THIS PROGRAN CONPUTES THE LATERAL RESPONSE
CNARACTERISTICS OF A TRAIN CAR SUBJECTED
oLEVEL OR ALIGNMENT TRACK

SUBROUTINES REQUIRLD; LATERP,MINV,GMPRD,INIPLT,

" INPUTs FOROZ,DAT

LOGSCA,LAXIS,PLOT,GRID

ﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂ!ﬂﬂnﬁﬁﬁ.ﬁ

OUTPUTs PRINT FILE (FOR2:,0AT), PLOT TAPE (UNIT 16)

SUBSYSTEM ITEM SYNBOL  UNITS TYPICAL VALUE
AXLE AXLE WEIGHT "G POUNDS $220
LATERAL DAMPING c1 LBBeBEC/IN 116
LATERAL STIPPNESS K3 LB8/1IN 27060
AXLE SPACING L reee 0,8
AXLE YA¥ INERTIA I INeLBSeSEC - "is
TORSION YAW DAMP 2 INeLBSeSEC/RAD 0
TORSION YAW STIF X2 INeLBS/RAD 73]
PRUCK VEIGNT/NO AXLE "G pOUNDS 12610
LATERAL DAMNPING e LB8eSEC/IN 173
LATERAL STIFP K LB8/1IN 3308
YAW INERTIA 11 INeLOSeSECI $8000
YAW DANPING e INeLBSeSEC/RAD °
YAW STIPP xe I1NeLBS/RAD sote
CARBODY  WEIGHTeTOTAL - POUNDS 127600
YAW INERTIA I8Y INeLBSeSECZ  §,07€7
ACLL INERTIA T INeLOSeSEC2 683220
SUCONDARY STIPP ke L8s/IN 3900
CAR BODY LENGTH LL rest "
TRUCK OPPSET D rece 12,9
WHEEL BASE LENGTH " rece ’.8
aAGE 2L FEET 7
200Y €,G, NEICHT £ rece 2,0
SECONDARY NEIGWT 2 rELT 2.8
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CRo08000000000080000300000000000

Coo LATERA;, (7029e78)

Coantecnannesstotesstsnnieesiee

8 LEADING

ANANAANNAAONNNANNANANANNAANNNNNANDNANNNNNANN

DIMENSION IPPR())

1
2 P8I LEADING
3 X2 LEADING
4 9812 LEADING
% X) LEADING
6 P81} LEADING
7 x4 CAR RODY
e P8l14 CAR B0DY
9 THETA CAR B80DY
10 X3 TRAILING
11 P8ISS TRAILING
12 Xe TRALLIMG
1) r8l6é TRAILING
14 x7 TRAILING
13 P81? TRAILING

SECONDARY DAMp Ceé LBgesEC/IN 37,9
SEC, 8PACING 28 reee 8,00
wHEEL YAN GRAV,STIFFNESS KA INeLBS/RAD 3780
LAT,GRAV ,STIFFNESS (] Le8/IN 7917
CREEP COEFFICIENY  FBUBL Lhs ] 1)
CREEP COEFFICIENT rT Las e
comniCrTy ALPHA RADIANS 08
WHEEL RADIUS RO FELCTY 1,3
WHEFELSET MOMENT 1IERO INeLBSeSEC2 700

DEGREES OF FREEDO¥ N PROGRAM LATERAL

SYYB0L COORDINATE

TAUCK FRONT AXLE LATERAL DIBPLACEMENT (SWAY)
TRUCK FPRONT AXLE YAW
TRUCK BODY LATERAL DISPLACEMENT (8WAY)

TRUCK AODY YAw

TAUCK REAR AXLE LATERAL DISPLACEMENT (8wAY)
TRUCK REAR AXLE YAW

LATERAL DISPLACEMENT (SWAY)

AN )

ROLL

TRUCK PRONT AXLE LATERAL OISPLACEMENT (SWAY)
TRUCK FRONT AXLE YAw

TRUCK LATERAL DISPLAGCEMNENT (BWAY)

TRUCK YAW

TRUCK REAR AXLE LATERAL DISPLACEMENT (SWAY)
TRUCK REAR AXLE YAW

DINENSINN ALFA(2),0EG(3),30(2)
DINENGTON MUUG(2),"TEEG(2) ) MBETG(2),MEL(2)
DIMENGION TUUC2),10EBR(2),IDEY(2),PEPLL3),PP1(2),P88L())
NINENSLION FLRS(2),PPF(2),FOBELL2),PEPRC))
DINENSION BAVEM(200,30),11TYPE(I0)
DINCNSION LDUP(33),“PUN(1S)
DINKNEION F(240),FL(0)
DIMENSION M(328),C(22%),%(229)
INTEGFR DTAG(13) o ATAG(1S) oBLANK ,BLANKA,DF(T)
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Coo00000000000000000000000080000

Ceo LATERAL (7e39e78)

Coenseesneasiensdossnssensenese
DIMENSION DISPL(200,1%9),ACCELC200,13),NAME(6,15),INAME(1S),
XRUN(10))MAME(15) ¢ JHOLD(19) s ARRAACZ200) ,NAMEL (0), VAME2(6)
DIMENSION JLABD(4,4),ILABA(4,4),KLAB(2,4),JLABD(3,4)
DIMENSTINN Jb“ﬂ“(".)o&lrlﬂﬁ(l’)oDlOlﬂ(‘)oAﬂUlH(‘)
COMPLEX SOLD(200,19)
REAL L,oL2,5Ivw MW ,NT,Mp
REAL ”dc.‘].!“,l’.“fc.“lol',l‘.ﬂlc.l".!.l.Kb.l‘!
REAL M,K,KA,RG,IZERD
covpLEX DET,SDUM
COMPLEX BMAT(228),CHAT(228),80LU(1S)
CNOMPLEX MAT(22%),LYE
COMPLEX X,Y,E,XA,YA,0(015),Y1.X1,21,22
COMPLEX CEXP],CEXP2,CEXP),CEXP4,CTRYS,CTRM2,CT: M3, X112
COmMpLEX Y12,CEXPS,CFAC],CFAC3,CFAL),CFACH,CFACS,CPACS,CFACY
FOUIVALENCE (SAVEM(1,1),0I8PLC1,1)),(BAVEM(1,16),
AACCEL(1,1))
DATA llTYPtIl.’olo)c!olpla!p30lololo’pio3'21‘030‘020‘070‘0
X4,204,2,49,2,4/

THE FOLLOWING DATA STATEMENTS DEFINE THE INPUT PRINTING LASELS

anNnn

DATA ROW/PRO ® °/,]PPR/° INeL®,*B8/RA’,*D *y
DATA 10/° I0PT?,? @ ¢
DATA VEK/® V & */,MPH/® MPHey
DATA ALFA/°ALPHA’,* 8 */,DEBG/* RADLI’,*ANg?y
DATA MUUG/*MWG @’,® */,MIEEG/*°MTC w°,* ¢/ ,"BEEG/’MAG »?,’ ¢/,
IBTY/°1IBY @°,° %/, 1IBER/°IBR &°,* °/,PND/* LNS?/,
PPPI/? LANBe®, *BRC/T2, 0N/, PPY/° LBG/*,%INy,
FOOT/° FT9/,P881/° INelLBSeSECEe2 °/,PEPR/* [NeLBBSEC/RAD?/,
FLBE/® FTel?,o88°/,PPF/° LBBR/*,® FT*/,CONE/CY » °,
€T00/°C2 @ */,CTREE/°C) m °/,CFORE/°C4 & °/,RONE/°Ky & */,
KTO0/'K3 8 °/7,KTRET/°K) & °/,KFORE/’R¢ & °/,KPIVE/*K, & ¢,
KEIR/°KS ® ¢/,KAYE/?KA & */,KAGE/°KG & */,R0N/°RO u ¢/, :
FSBEL/FBUBL?,° o 9/,PTEE/°FT @ */,NEL/°2HL n®,? ¢
DATA 1WHW/°IN & ¢/,1TER/°IT ® */,ELT00/°2L & *y,
DEE/® D & */,UU/° N & *°/,ERE/° € & */,0EL/°38 & */
DATA EL/°LL ®»

DATA CBICK/°Co & 9/,E82/°C2 » %

THESE DATA STATENLNTS DEFINE TNE LABELS FOR PRINTED OureuT vanlasLzs

DATA KLAB/10M/s YZERD o10Ny SBTRO  ,10M/ YZERO  ,10M/7 THETAO ¢/
DATA JLABD/1SN (IN/1IN) s IBH  (IN/IN) 0

X180 (DRG/IN) +39H(DEG/DEC) /

DATA JLABA/ASH (Gog/1IN) o180 (G°8/1N) ’
KASN(RAD/BEC2/IN) ,18MCRAD/SEC2/DEG) /

« GOSN OVIWN

ann
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TTaeiTRaaudRABRINERNGRNGRRINNGING - - -
Ceo LATERAL (7239e7§)
Coeilananioilisadliiciadonanesed T - -—

c LATANG SPEGIFIES WNICH vaa!ulbtl ARE bﬁ?‘llb!ﬂ’
C “AND WHICH RNE RNGULAR(s)
(o
';”“_- DRATR LATANG70,7,0,8,0,8+0,304+0¢44+0:3,0,27
C THE FOLLOWING DATA BTATENENWNTS DEVINE THE LAAELS FOR PLOT VARIABLES
o X
DATA ILABD/730W/ YEZERU <(INJINYy ~ ,Z0W/ ZTERD :IN/IN) ’
X30H/ YBERO (DEG/IN) 0dpH/ THETAO (DEG/DEG) /
“0171*151'37"'7—71'10__170'71'7- +dON7 LZERD "(G'BR7IW) ,
X204/YSERO (llbll'czlxl).’Onlf"tflO(RlD/llC’loﬂ’l
DATA NAWE SHLEAC ,SHTRUCK,$H PRON,SWNT AXL,SHE LAT,SR DI3P,
2 .NBllblo’H"c TRI)SHUCK P,SHRONT o.ﬂl‘bl O.Nflﬂ ’
3 ° T SHLEADY,SHNG TR,BHUCK B,SHODY L,SHAT,DI,SH8P,
4 SHLEADI,SHNG TR,SHUCK B,SHODY Y,SHAW ' SH
T TR T SNALERD ,SRTRUCK, §H REAN,SH AXLE,§H LAY _'IUI'P.p
¢ SHLEAD: ,QHNG TR,SHUCK R,SHEAR A,SHXLE Y,SHAW Py
7 T 7 SWCAR B,gHODY L,SHATERA,SHL DIS,SHPLACE,SHNENT ,
[ SHCAR B,SHODY Y,SHAN +SH 1 1] +SH 0
9 SHCPR B,SHODY R,SHOLL ,BH +SH 'SH ’
X SHTR, T,SHRUCK ,SHPRONT,SH AXLE,SH LAT,,SHDISP,,
T T T SATREIL,SHING T, SANUCK , BNFRONT,SH AXLE,SN YAW ,
2 SHTRAIL,BHING T,3NRUCK ..”&lf'lp'nlb DI,SNBP,
3 SHTYRAIL,SNING T,SHRUCK ,BRVAW ,8H 'SR ¢
¢ SHTR, T,SHRUCK ,SHREAR ,BHAXLE ,SHLAT,D,SHISR, ,
¥ —— °  SWTRAIL,SHING T,SRNUCK ,SNREAR ,SHAXLE ,SNYAR® /
DATA MAME/QHK} o SHNGIL ,PHR2 +BHPE2Y ,8HX) JONPRLY ,
I I | ! { ‘_'ﬁvlti_i r ’ " SHXS ’
| SHPSI® ,8HX? 'BNHPELY /
"DATA INANE/30,20,29,22,30,27,29,12,13,30029,208,18,29,20/
D.f‘ BLANK ,BLANKA/SH "u I
e .
c INITIALIZE MATRICES AND DEFINE CON.'l.TO
T R
DATA N/32840,0/,0/22860,0/,K/22800,0/
B )¢ < 73501 ) 2 T oo N
c  BYBaCO, 8, 0
C READ INPUT VALURS
> ne - _
READ(2,2) RUN
2 TORNATCISAS)Y B
READ(2,3) DTAG,ATAC
) | PORNRT(ISIIZ71I8I1Y

READ(2,3) ALPHA
¥ VORRRTITS,¥)
READ(2,10) €1,€2/€3,€4,C6
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C00000000000000000000000000’000
Coo LATERAL (7e39e9s) =~
C ...........“.“."““.......

10 FORMAT(7F10,4) S
lllpﬂ.olo)—tori;ut;ao“o‘}ll
READ(8,10) G,RO,B,228R0
READ(R,18) K§,K2,K),K4,Ké

1S PORMAT(6C1R, &) = = ,
READ(2,18) 1W,IT,INY,I8R,PSUBL,F}
READ(3,13) MWG,MTG,MBG,KA,KG

. OPTION I SELECTS A FORCING FUNCTION BASED ON TRACK ALIGNMENT
rtaruular{si. SDrIbu 11 sELEC?8 A FORCING FUNCTION BASED
ON TRACK CROS$ LEVEL DEVIATION,
READ(R,10) 10pT
10 FORMAT(I2)
__READ(R,383) ILAMB,V
103 TORMAT(31,#8,2)

PRINTS INPUT VALUELS

Nnnana

C
c

WRITE(21,6000)
WRITE(33,6009) RUN
WRITE(21,7080) 10,10PT
IF(ILAMB ,EQ, 1) WRITE(31,7030) VEE,V,NPH
IP(ILAMB NE, 1) WRITE(21,7023) V

_WRITE(21,702%) G
WRITE(R1,6002)

_WRITE(21,7030) MUUG,NWG,PND
WRITE(21,7030) CONE,C1,PoP2
WRITE(21,7020) CT00,C2,P8PR
WRITE(21,7020) KONE,Ki,PPI
WRITE(21,7080) KTO00,K2,IPPR
WRITE(21,7010) HEL,HL,FO0T

. WRITE(231,7020) 1Iww,IW,Ps81

WRITE(21,6009)

WRITE(21,7030)
WRITE(21,7020)
WRITE(21,7020)

MTECEG,NTG, PND
CTAEE,C3, P00
CPORE,C4,PSPR

WRITE(21,7020) KTREE,K),PPL
.. MRITE(21,7030) KPORE,K4,IPPR
WRITE(31,7020) ITEE, 17,088
WRITE(21,6006) ===
WRITE(21,7010) MBEEG,M8G,PND
__WRITE(31,7020) KSIX,Ké,PPI.
WRITE(21,7010) IBLY,10Y,P881

- ___“_!!!%%11!12!12)_!!!!13'l pssr 0

WRITE(321,7020) £L,1.,F00T
WRITE(21,7030) ELTLO,L2,PO0T
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Tondtnanninsionnnacnsatanansnes
Ces LATSRAL (7=3078)
Toodonssatetsiiatiasntasenssssse
WRITE(21,7080) DEE,D,FO0T
TTWRITELET

[} [ A X ]
WRITE(31,7080) ERE,E,PO0T
(3%, B3y T
WRITE(81,7030) BEE,B8,FO0T o
WRITE(R1,7080) COICK,Cs,RaP]
 WRITE(21,6007) o
WRITE(31,7030) XaYE, KA, InPR

II!?'(;I:?OQO) KlﬂltlciP'I —_
197060) o PBUBL,

__VWRITE(21,7020) FTEE,PT,PND B
WRITE(21,7040) ALFA,ALPHR,DEC
WRITE(R1,7020) ROW,RO,FOOT N
WRITE(31, ) TEERD

) 6000 FORMAT(1H1,61X, 1 2RINDUT VALUES///)
001 lUIll!!777lIl,Iﬁl!El7)

6008 FO!NAT(tN_gIIIllloleIUCll)

$006 TORNKRTU{N , /777680, RCKR

6007 FORMAT(1M ,///66X,BHRHEED/)

6009 TORMATIIUX,18A87)

7040 FORMAT(SH ,87X,A9,A1,E12,4,3A8)
B A 0 Ll 1] XY b

1735 PORMAT(S9X,8H G ® ,£12,4,100 IN/GECee2) L
~~0337 TFORMKTISEX, 9N IZERD & ,E1Z, 3,140 INGLUB-SLTS4Y)

133) FORMAT(SSR,OHLANBDA = ,B12,4,38 FEET)

T 7680 TFORWAT(IR , o KB, Ky, N T
7080 PFORMAT(1M ,89X,3A8,18)

"€ tHESE THACE INPUTS ARE NEEBED As OWEHALF OF TNE VALUE ENTERED
| PROGRAM CODE AND gL CORRESPONDS 70 *L3*,

8ad/2,
L2eL2/3, B
CONVERT ALL INPUTS 70 INeLBSSEC UNITS
NLONL®12,0
_ uasuseia,o B

Hene12,0
LY
E3eB2412 0

€
C
T
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Costiiasacsntsssasanedodedsnsnne

Ceo LATLRAL (7239078)

Cooooonooonoooooooooooooooooooo
___IPCILAND «£0, 1) 'OVOl? )

_ gEEeL/3,e0 ’
CONVERT WEIGHTS TO MASSES

LLL L7
T HTaNTO/U T
NhaMBO/C e

CALCULATE TNE COMPONENTS OF THE 1SX18 MASS(M),
" DANPING(T), AND STIPPNESS(K) NATRICES

wiiyaMe— - "
n(l?)llﬂ

__!LQ’)'lT__ﬁ_ﬁ_______,___-
LI P T T
Me81)RIN
M(ST)ONE T T
M(133)0IBY ~
TAIIYSIBR Tt
MeLagleMey) 0
NTIETYaN(1Y)

__ME177)eN(3D)
L181 ) ML LICL D]

[
R(309)mM(Y)
AT IW

R(3IsRi+K@G

R(2IBZSFTSALPWASLA/ND T T

R(3)eeKi

"R{&ToKIWNE T
_ R(16)0e3,0F8UBL

_K(19)8eK3 R
Ki3T)weK1

 R(3D)OBOKIORD
CE ST { SR

- K(37)0eR)
‘(’.“ﬁ-l"lll’ - ————

F S ——
) (3';"’Ull3l330.‘lioﬂﬁiol -

_l{‘I*!IIOlb . -

K($))oek4

ann

NN
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Cooinnsnosnnannsasisiavadssaies
Cee LATLRAL (739«98)
Cooodiananennsnetdicliasadsneind
K(63)omK]
CK{ERIORI®HL ' T
K(68)aKieKG

K(79)nek]
K(80)BKTI6)
K(01)aK2eKA
K(9))oeK)y
K(97)el,0K3
K(108)eeK)
RU10WYeK(38)
K(109)makd
K{IT3)8%,8K3+3,9KISLELVT o
K(117)eeK(20)
TKUTIOYESKE T T
K(312))eK(39)
‘K(127)4e2,8K30L
K(129)04,0K08D00203 ,0K30 002
K(132)eK)sk
K(148)aki+¢KG
TTRTIWEY®KtY 0 0 Tt T T
K(3147)eeK} '
"KUTd8)a=K{ 4L
K(160)eK(16)
K{I§1)eK3eRA
K(168))eeK2
TTRUITIY@SRY 0 T Tt TTTT
K(173)aesk(28)
K(I74)8K(39)
R(178)eeKy
RIITTIOR(DD)
K(179)meK]
TX(ION)ReRy - T — T T T T
R{190)0K(4)
K(191)8eK3
K(193)uK(49)
REL94) 0K (§)
K(198)0eK2
KCIWNYI&KY "~ T
K(208)8e0K(4)
K(209)OK (1)
K(210)eK(2)
K(223)eeK]
R(234)0K(36)

Ct1)aCled oFpuUBL/Y

168



Crentssnensssessatsssionsnesesse
Coo LATERAL (7-320e93)
Coat0saasseidiasatessdatadasnnee

C(17)9C2¢3,0FTOLING/V
(19)meC?2
(31)asCy
(33)03,0C1¢03
(38)eeC}
(37)0eC)
C(38)esClelER
(39)nClel
(40)eC(4)
(47)eeC3
Cre9)ag eC2eC¢e3,0C10lHbho03
ctsoa-caoun
C(33)eeC?
C(83)eely
€te3)asCy
C(od)aCioll
Cces)eC(y)
€(79)ueC3

c(atd)eC(1?)
C(93)8=C)
€(97)08,9%C)
C(99)0e2,0C)0L
€t108)8<C)
C(100)0<CI0%EE
€(109)0eC4

($113)02,00402,0CH0L0E003
(117)eCleREE
:t

nnohonoom

¢

¢

¢

C(110)eeCq
€(12))eCiek
€¢127)0s9 0088
€(129)94,06C00000202 ,0C008002
cCiddinciop

CL148)nC(1)

C(147)aeCy

€C148)meCoNt

ccietrec1l)

€(103)meC] o
ct173)esly

ct173)eclosee
C(174)0CYa8
C(178)meCe
€(177)0C(33)
C(179)0eC1
C(188)8eCq
€(190)s=CoNL
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" CoananNTRcaRanIaoesatNoNbenNeRNed -
Coo LATLRAL (7e30eV8)
T Cooitanniteniviadntacscananensae
C(191)9eC2 e
TTTCUINYE T e
C(194)aCialM],
ae
C(207)ueC} o
C(208)sCioRL ™ - T '
C(209)aC(}1) ) o
T €(22%)uel2
o €(228)8C(17) _ e
[ o READ AND WRITE FREQUENEY INPUT

READ(2,20) IPREQ,NDF
20  FORNAT(2I3)
WRITE(21,21) IPREQ,NDF

~ 31 T FORRRTU77770K,GHIPREUS,12,8%, SRNOPS, 22y~ —~ ~ -
READ(2,30) DF
30 TORMAT(TI4)

WRITE(21,31) DP B}
31 FORMAT(///10%, 4HDT =,7%4)
READ(2,40) FL. e
" 'S0 VORMATIWFIO4)
WRITE(21,41) FL ) o
41 PORMAT(/7/710%,UHFL(HS) w,{0F10;3)

" "LIST REQUESTED UUTPUT ~ ~ ~ " T T 7T

Le Kz X2}

CTT WRITEUAT,$1) O 0 T N " T

st FORNAT(////10K § 6HRECUESTED outrur.!at.lurlxlr.s:.calborll
© T DO 89 JIINTIF
IP(DTAG(UJJ) B0, 0) GO TO 00
T TTTTWATTECIY, 8y T
83 ?oullftllololllbl.'bACCIRI! ° .oal.sz.tla)

’
83 PORMAT(1Me,60%,18%)
-

e g — — —_

- e . —————— .

!'(l’lG(JJJ) «8G, 0) GO TO §9

" WRITETZ1,889 IIT, 000, I00WL, 87—
ss ronnur(/gol.1suacclbtaurxol = .010.08.1ux:
9 .
$9  CONTINUE o e
&Y et
C  PRINT M,C, AND K MATRICES L
NUNSO e
—XWYSU
WRITE(21,9008)
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‘CoNnsanntenannistisnssesnnnenes
Co® LATERAL (7e30e9s)
Coennnnenientessdneetetntneenee

9008 PORMAT(1N3) _
90410 NUMaNUNe1l
IP(KNT,GE,828) GO 7O 9040 I
T Iﬂﬂ’l?’rﬂlb) NUM
9030 FORMAT(//10X,11HCOLUNN NO, ,13/)
9033 XNTaKkNTel
WRITE(21,9030) KNP,M(KNT),KNT,C ‘“'T’D"".""’
9030 FORMAT(/10X, 3HM (p!‘o’""oli’o‘o
3 SX,INC (,12,3H)m,E13,4
Y SX,INK YV M e 12,40
IF(NOB(RNT,18),80,0) GO 70 9010
Go 10 9628
9040 CONTINUE

GENERATE FREQUENCY TABLE . S
“AND SYURE VALUES IWN ARRAY ¥ '

" EALL rumxnto.nn.or.ﬂ..mm R
INITIALIZE MATAICES : e
SRR T T3 2 1731 S bt
CHAT(JJ)e0,
Q{JJ)ed,
.° co.':'u. S e e e i e e

¢ conpyTE consranzs o roacxlc vcctoo. .
‘”1!“““53‘11‘!::?‘1!! "TRATK GAGE T

’frm.-uu.om o e e

onn onan

"!O”I",_ i
TR 508
NL3ag, 0Nl Y '
T . -
_ nm»u_x_a_‘ e
___ S1eRYSe(RLIOONLE)OP12 e
o R13sK1/79 4 . -
T R - urc)

c :
€ ‘UEVINE SOLUTION VECYOR WORRALIEARIOW ~ 7

¢
T OWOMREYel,e 0 T T T T T
. DNOWM(2)OTWOL
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Tonedasaaints diidsinanedeneiee
Coe LATERAL (7=20078)
Costdnaanssatstestonssndennastes
DNORM(3)087,80877
DNORN({4)8],0
ANORM(1)m1,0/6 L
TTTRNORR(TYeTWOLE T
ANORM(3)®1,0
ANORR(4)=1,0/87,29877
ICHECK=IOPT
I0PTal
IF(ICAECK ,G7, 1) 10PTE? L
. XCARey -~ -
C

g T 777 BEGIN FREQUENCY LDOP T

78 DO 1000 Tal,NF
c

T~ TOWEGA IJ ARGULAR FREQUEWCY - T T T T

c
T OREGASTSPIEWI(IY '
IFCILAMD BQ, 1) XLAMavV/PF(I)
T YaY4/XLAN
IFCI0PT,NE,1) GO TO 130

c .-
C DEFINE FORCING VECTOR FOR ALIGNMENT PERTURBATION

X8X1/XLAM
TALY/XLAN
_ XY@ALPMASLI/RO o
a(2)82,9FTXY
G(5)aKGICERP(X)
Q(6)80(2)8CEXP(X)
"~ QLI0)URCECEXPTYY -
0(11)9Q(2)8CEXN(Y) _ B
8(18)00(2)6CERP(2)
- QUTD 180 -
150  CONTINUE

¢
¢ DEFINE FORCING 'CC?ol FOR CROSS-LEVEL Ptlfﬂlllf!on
c ——-- .

XAsX18/XLAN

LOUNSCEXP(Y)

CRXP1aCEXP(XA)

CERPEn], /CEXPY

ctx,,nlb"l’ﬂtl"

SETOUNSCEXPY
CIIQQOIOO(KYIOONCOIOCJoll)
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CRonnsRotsaonaslndesesrionnasdes

Coe LATELRAL (7-20e78) ,
(JYYTYVY VY TYYYY T VY PPy YT vyy vYs

C
c

,ngaotzo¢llomtlnnntcnoc31oc.x 0)
Xug ,e8DUM

agiiyea(d)szoun S
Q(YIm=0(3)e0C13)
L2oKeXoEYROUNEGASCHX ,

eco)aldex

CTRMSaR0s (MWNOONEGASOMNEGASEYESC 1 0OMEGA K] )
CTRVN2eROe (K oEYERC 100MECA)
__CTRMIaILERQeV/RO®(+EYEQOMEGA)
TO(1)eCTRNIeCEXPT

Q(2)sCTRMINCEXP2 o
Q(3)80( ) +CTRM 0 (CEXP14CEXP2)
Q(4)SCTRM20(CEXP2CEXP] ) #HL
Q(3)eCTRMIOCEXP]

_Q(6)mCTRMINCEXPS

T o8 utETAEReTFAC /N0 (1, o2BUN)
Q(10)2CTRMLCEXPS

- ac11)sCTRNISCERP)

0(12)0Q(12)+CTRM20(CEXPICEXPA)
Q(13)sCTRM22(CEXPIeCEXP4 ) #HL
Q(14)sCTRM1aCEXP4
OtlS)ICTINJQCtXPQ

IF(ICHECK ,E@, 2) GO TO 160

FORCING FUNCTION FOR OPTION )
YAsY12/XLAM

T CEXPSSCEXP(YA)

OMEGA280MEGASOMEGA
CrACisRO(EYE@OMEGASC10K]1)
CrACIaONEGA20MTeR0
‘CPACan(RO+E2)alrAC2/RO
CFPACSSOMEGA2aMBS (ROGEED)

T EPACenldneOMEGA2

CPAC78400006 (K6 +EYLOONEGASCS)

0C1300(1)¢CPACY

2(3)90(3) +CPAC Je2,9CFAC ] 6CFACAOCEXPSCFACT
0(8)80(8)+CrACT

G(7)0(7) +CTACSACEAPE+CPACRO( 1 ,+ZDUNL2 , oCEXPS)
XeCPAC26E303, SCEXPH/ND
0(0)sQ(0Y+CPAC2R(1,22DUN)OREE

0(9)m0(9) +EoE2eCFAC20 (1, +2DUN) 7RO+ (CFACESCPACY)
XeCEXPS »E8 (ROSL ) 0CPACS0 (2, SCENPSe] ,«ZDUM) /RO
a(10)80(10)+CPAC10EDUM
0(12)8G(12)¢(CPACYe2,0CFACE ) 8ZDUMCFACH

XeCEXPS«CrAC28ZDUN

0(14)80(14)+CrACI10ZDUM
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"TontTIGN0aRIRERIVENINTNGNIRIGNG
Coo LATERAL (7-20e7%)
Coeoitasnsiniaieiinesdodonsasnns
xr(xculcu .to. 3 00 0 160
_~§7 FORCING FUNCTION FOR OPTION ¢ _ o
DC 181 LMei,0 o
18§  Q(LM)e(0,0,0,0)
00 1859 Lﬂll l!
- 188 T sauwmsEm, o
160 DO 170 sn-a.tl o

170 COIT!lUt

¢
¢ . _romn COMPLEX COEPFICIENT MATRIX
__DO 100 MMs1,338 R
[ T} [ 1Y L) ] [} *
BMAT(MM)GNAT (NN)

w0 WTEWN) e
c
¢ “INVERT COEFFICIERY WATRIN

" 77 CRLL WINV{BPRY, {5,0CT, LDUN,NDUN) - T
IF(CABS(DET)) 200,1100,200
200 TONTINUE

T T WULTIPLY INVERBE OF CORFFICITNT WATRIX BY FORCING
FUNCTION TO OBTAIN SOLUTION VECTOR

CALL GMPRD(BMAT,CMAT,B80LU,18,18,1)
ADJUST SOLUTION VECTOR FOR OPTIONS 3 AND 4

IP(ICHECK LT, 3) GO 70 210
—SOLUTIISSOLUTJI N0 -

80LU(12)=80LU(12) #RO8 (BDUN)
—SOLUTYISBOLU (9] sCERPS

oonucvaulo&uc1)¢Cl:r|ocnoolosz)

C
C SAVE MAGNITUDE OF @SOLUTION FOR ’l!lTIIG IID PLOTTING
T NORNALISE OUTPUT VARIABLES

nna &nno

210 CONSTOWONEGASONEGA =
DO 228 JJJei,18
T BOLDTT,, JITIBSOLU (JJT)SDNORNT IOPTALATANG (JIT))
DISPL(Z,JUJ)aCARS(SOLD(L,J0J)) )
T RECEUTT y I WA 4B SOLUTIIV Y YUCONSTOVANORNTIUPTSLATANGTINIY Y
338 CONTINUE
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WYy

Co8 LATERAL (739+75)
Coltnaesntareatadiorsnneeaeaeee
éooo CONTINUE o
C PRINT THE MAGNITUDE OF THE COMPLEX SOLUTIONS
¢~ “<GENERALYIED COORDINATES
C

JINUN=0 T
DO 91308 Jei,18
IF(DTAG(J) K@, 0) GD TO 1308
JNUNaJNUMe S L
“JNOLD (JNUM)IRd
1308 CONTINUE = -
IF(JNUN ,EQ, 0) GO T0 1800
DO 1430 Jui,JNUM,}
J1eJHOLD (J)
J2asJHOLD(J®t) o
J3eJROLD (J+2)
IF(Jel ,GT, JNUM) J2m0
t1P(Jed CT, INUM) J3e0
IF(10PT .E@,1) WRITE(21,1310)
1310 ronuarc:ua.xax.oonnxopnaczntur AND ANGULAR RESPONSES
‘X BASED ON ALIGNMENT PERTURBATION//)
TP(10PT ,EQ, 2) WRITE(21,1020)
1320 FORMAT(1H1,18%X,60HDISPLACENENT AND ANGULAR RESFONSES
X BASED ON CROSSLEVEL PERTURBATION//)
JL1sZO0PTLATANG(JY)
1P (J2 NE, 0) JL3sIOPTeLATANG(J2)
IFCJ3 .NE. 0) JLISIOPTSLATANG(J3)
 WNITET21,1300) WANE(J1),KLAB(1,J01),KLAB(2,JL1)
1330 FORMAT(9X,14HFREQUENCY (HZ),7X,3A8)
IP(J2 ,NE, 0) WRITE(21,1340) nantcaz).unaacz.an).unascz.abz:
1340 PFORMAT(1H¢,49%,3A8)
IP(II JNE, 0) WRITE(21,1380) MAME(J3),KLAB(1,5L3) KLAB(2,JL))
13350 PORMAT(3He,69%,3A8)
TTURITETT1,1981) (JLABOCIRL,JLi),JRLey, )
1331 FORMAT(IOK,IAS)
Ir(J2 NE, 0) WRITEC21,1340) (JLABD(JKL,JLY),JKLey,3)
IF(J3 NE, 0) WRITE(21,1386) (JLABD(JKL,JL3),JKLSS,))
WRSTE(21,1398)
1388 PORMAT(SX)
DO 1400 Yo, P ‘
WRITE(21,1360) F(I),DIBPL(Z,J1)
1360 FORMAT(1X,3T20,3)
IP(J2 NE, 0) unxrtczn.tsvo) DISPLCI,JI2)
1379 PORNAT{1WHe,40X,E20,9)
IP(JY ME, 0) nnxrt(a:.xnlo: 018PL(1,J3)
1306 PORWAY(1He,60%,C70,3)
1400 CONTINUE
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TR SERNI s e asauiaeRnsatIeNREe
Coo LATERAL (7-20e78)
TN asaseObsTatuisidoasnantee
1450 CONTINUE

—_ P
C PRINT THE RCCELERATION 2ESNONSE

1500 JNUMaO
DO 1508 Jal, 18 B
IFCATAG(J) B8O, O0) GO TO 180§
" JWUNaJNUN+T
JHOLD (JNUMN) »d

__TF(JNUN ,EQ, 0) GO TO 1700

TTud JTEYV JRT,INUN, I T
J1aJHOLD(J)

JISTROLDTJI®Y)

JIsJHOLD (J+2)

—XFTI+T 0T, JNUNY JT80
IP(Je8 0T, JNUN) J3w0
—IPTIOPY BB, 1) WRITE(E{,1510) -
1810 FORNAT(1H1,20%,8INACCELERATION RESPONSE BASED ON
“XALIGNNENT PERTURBAT

10N/ /)
N Ir(10PT ,CQ,8) WRITE(21,1880) o
~ 1830 " VORNKYUINT, 19X, SSNACCELENATION RESPONSE BASED UR
_XCROSSSLEVEL PERTURBATION//)
T ILISIOPTSLRTANGIIL) .
IF(J2 ,NE, 0) JLInJOPTELATANG(J2)
- IPTIY L NE, UY JLISIOPTSLATANG(JY)
WRITE(21,1930) Nlll(dl)oKLll(lodbl)clLAltlaJLl)
1SJ0 PORRATTIR; TUNFREQUENCY (NS Y $X, INALIRS) — T
I7(J2 ,NE, 0) WRITE(21,1840) MAME(J3),KLAB(S,JLE),KLAB(2,JLD)
1540 PORNRTLING; §8X, 1M, JAS)
IP(J3 ,NT, 0) WRITE(21,1880) WANE(JD),RLAB(1,JIL3)/KLABCE/IL))
1330 TORMATIINGCOR, IMR, IRy ~—— ~—— =
WRITE(21,1088) tabuou(dab.abt).auuoaoa)

17¢J3 .ll. 0) WRITE(21,1380) (JLABACIKL,JLD) JRLAL,D)

PO 1600 l.l onr

1Y
Ireda .lt. 0) 'llﬂﬂh!"o! lCCII-(!oJI)

- ’ 1LY £ 2] T “
1600 conxlm
.é." —COWPIWUE —— — T — e e e - S
€  "CALL LATERF FORN REQUESTED PL
[ 4 Or GENTRALISED COORDINATES _ _
-
1700 3¢y
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COR0000000000000080008000000000

Ced LATERAL (7-30-78)
Coavese0aestnasaneesnennaensnee

2010
2020

2030

2047

2060
2070

2080
TTNAMB2C2)SMANE(S)

2097

"7 CALL LAT
2100

c
c
¢

2110 TORNAT(AS)

an3d

 NAMEL (N)aNAME(N,J)

DO 2100 Jni, 318

T IFC(DTAG (J) JMNE, 3) GO TO 2000
__1P(11 ,EQ, 0) GO TO 2010

T 110

CALL INIPLT(1,1)

pO 2030 ".io'r
ARRAA(N)SDIBPL(N,J)
DO 2030 Nmi,6

NAME L (N)SNAME(N,J)
NAMEZ(!)@BLANK

NAMEQ (2)SMAME(J)
NCHORIOPTOLATANG(J)
DO 2047 Nsi,d
NAMEZ(N+2)8ILABD(N,NCHOZ)

_CALL LATERP(NF,F,ARRAA,NANE], INAME(J) ,NANER, 30,1, 10PT)

CALL LATERP POR REQUESTED ACCELERATION pLOTS

IPCATAG(J) ,NE,.2) GO TO 2100
Ir¢1! ,EQ, 0) GO TO 2080
11la0 ~
CALL INIPLT(1,.1)

po 2070 Nll.lf
ARRAA(N)ISACCEL(N,J)

DO 2000 Nui,é

_NAME2(1)SBLANKA

NCHOZeIOPTOLATANG(J)
DO 2007 Nag,d
lultz(log)l!blll(l.lcndl)
RE(NF,P, ununu,uanta.xnunch).ﬁantt.ao.toxOrf)

TEST PR PRD PLOTS

_ IPCILAMB NE, 1) GO TO 2190
"~ 1P8080
READ(3,2110,80D03118) POD

CONTINUE

IF(PSD ,EQ, "RAILP?) IPSDet
‘CONTINUE

_ 3r¢IPsd ,EQ, 0) GO TO 3190
fr¢Iz .20, 0) GO ?0 3130
_Itno e

CALL INIPLT(1,1)

2130 CCCCo§?7,293770TWOL

174



Coetatuaseecasssianseateneseeas
Ges LATERAL (7+20078) .
Cooooo.booooo.o.boooooo.oooooo.
IF(10P? ,NE, 2) GO 70 23128
DO 2181 Jel,1i8
IF(LATANG(J) ,NE, 8) GO 70 2121
D0 2130 Wel,
DISPL(N,J)aDISPL(N,J)eCCCC
2120 ACCELEN,J)=ABCEL(N,J)aCCCC
2121 CONTINUE
1 gggzt:HELPb(' VolNP,30,1ITYPE,8AVEN,200,2,21)
U ] ] 0,11TYPE,8AVEN,200,2/21)
23190 "TF(TY BB, ) 06 10 2200
CALL 8YMBOL(0,0:0,0,0,123,RUN,90,,80)
CALL FINPLT
2200 8TOP
1100 WRITE(C21,1800)
1200 FORMAT(1H1,24H MATRIX AMAT 18 SINGULAR)
K
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CoRoTensidieas st isstiesnseddd
Ce0 LATERAL (7239e98)
Coanaensatatalieaiiosdosdosdaenae

c

o

SUBKOUTINE UXTERP (NER, 5KV, ARNAY, TITLE,NCT,LABL,#CL,
11000, 10PT)

PLOTTING ROUTINE FOR PROGRAM LATERAL

NEM ___ NUMBER OF POINTS
SAV T FREQUENCY KRRAY
ARRAY  DEPENDENT VARIABLE ARRAY
TITLE  LABEL POR top OF PLOT
NCT NUNBER OF CHARACTERS IN TITLE
LASL  LADEL POR YeAX!s
WL NUWBER OF CHARACTERS IN LABL
{J:]] o1 DISPLACENENT PLOT

_ a2 ACCELERATION PLOT
1087 =t SURPACE PENTURBATION

a3 ALIGNMENT PERTURBATION

DIMENSION ARRAY(300),8AV(200). TITLECR0),LABL(20),
XFER(200),PLTPIL(200)

XAX1806,0

YAXIOnE,0

pLOT ONLY THE PIRBT ¢ SIGNIFICANT DECADES

CALL MAXMNIW{ARRAY,NEM,DRAX,DNIN)
CUTaDNAX®t ,0E=03
D0 10 3ei,NEN
FEOC(I)O8AV(D)
PLIPILIIImARRAY (D)
Ir(PLEPIL(I) ,LT, CUT) PLIPIL(I)eCUT
IFTPLIFILTY) LT, 1,1Ee0)) PLIFILII)et,1Ee0)
IP(PLYPIL(I) ,OT, 9,0) PLTIFIL(I)00,0
10 conrinue
LaNEN

PLOTTING DONE BELOV

CALL LOGBCA(PEQ,b,XAXLS, IXVAL,IX)

CALL LOGSCK(PLTFIL,L,YARTS,IYVAL,IY)

CALL LAXZS(0, 00,017, LABL,NCL,YAXIS, 2TVAL, 1)

GALL LAZISCO, 001K, 3ANPREQUENCY (HT), 1, XAKTS, IRVAL,2)
cub:c=}l00b(0.ittllxlOOQUGQOO.tS))o!lxlloo.lio.lloft‘blo
X040

IFCI0PT .£0, 1) CALL BYNBOL(0,48,YAXI8¢0,8%,,18/

anNn NONOAANNNANNNONDND
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Corosnanesniennesnianesinneeatee
Coe LATERAL (7e88078)
Cooennnentdotorstinstanedssetns

30

X2INALIGUMNENT PERTURBATIONe,0,,3))
IP(I0PT B0, §) CALL BYNBOLUO,),YAXINGD,88,,18,
X2SNCROSBLEVEL PERTURBATION®,0,,38)
TIF(ITODE B0, 1) CALL SYFBOL{999,,999,,,18,
X4 SHREBPONGE OF,0,,11)

IF(ICODE ,EU, 3) CALL BYMBOL(999,,999,,,19,
X1 IHACCEL ,RESP,OF,0,,1))

CALL PLOT(FEQ(1),PLTFIL(1),])

D0 30 Ka3,L o i ,
CALL PLUTIFEGIK),PLYFILIK),2)

CALL GRID(O0,,0,,XAX38,%AX10,1X,1Y,3,0,0,0,0,D)
CXLL PLOT(13,,0,,9))

RETURN

| [ .
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Canesanasaneansassnssanssnasess
Ceon LATERAL (7=2978)
CvInNanaRaRtaesenlo I essanINdes

SUBROUTINE FTABG(IFREQ,NDF,DF,FL,F,NF)
__THIS SUBROUTINE COMPUTES TNE FREQUENCY TABLE

IFREQe{ RANGE INPUTS, m2 OCTAVE INPUTS
NDF « NUMBER OF RANGES OR OCTAVES
DF o FREQUENCY POINTS VECTOR
FL e FREQUENCY LOWER LIMITS VECTOR
¥ o FREQUENCY TABLE RETURNED  __ 4
NF o NUMBER OF POINTS IN FREQUENCY TABLE

INTEGER DP(7)
DIMENSION FL(8),F(200)
IFCIFREQ ,EQ, 2) GO TO SO0

AN ANNNOD

RANGE INPUTS

NN

NFs0
DO 200 l=1,NDF
CaEXP(ALOG(FL(I+1)/FL(1))/0P (1))
NFeNFeot
F(NFIaPL(])
00 100 J=i1,DF(1)
FTaColF(NF)
IF(FT ,GE, FL(I¢1)e0,000004) GO TO 200
NFalfet
F(NF)aFT
100 CONTINUE
200 CONTINUE
RETURN

c OCTAVE INPUTS

300 Cm2ea(1,/00P(1))
NPay
P(NFYSFL(Y)
DO 700 1si,NDF
DO 700 Jei,0F(1)
NFeNPel
F(NFIer(NPel)al
700 COoNTINUE
RETURN
~ END
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APPENDIX D
PROGRAM HALF INPUT PARAMETERS AND LISTINGS

The Program HALF input deck consists of the following
eighteen cards:

Card 1 UNITS: LBS/IN?
F10.2

£

k = Track foundation stiffness per unit track length

Card 2 UNITS: LBS/IN
Fl10.2

t

Ky = Secondary suspension vertical spring constant

O

ard
F10.2

(7]

UNITS: LBS/IN

i

K, = Primary suspension vertical spring constant

Card 4 UNITS: LBS

F10,2

%

=

1" One-half car body weight

Card § UNITS: LBS

| F10.2]
- 2

¥, = Truck frame assembly weight
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W = Wheelset weight

Card 7

|F10.2|

Pe

py = Single rail weight per unit length

Card 8
F10.,2

i

I = Single rail area moment of inertia

|F10.7]

Young's Modulars for steel rail

Card 10

F10.2|4x]I1
= olumn 15)
V IFV =2 (Column 15)

UNITS:

UNITS:

UNITS:

UNITS:

UNITS:

LBS

LBS/YD

iNcues?

LBS/IN

INCHES/CYCLE
IN/SEC

IFV specifies that a constant track wavelength (IFV=l) or a

constant vehicle velocity (IFV=2) is to be input.

Since Vsff),

for a fixed velocity, the wavelength must be adjusted in order to
sweep frequency. For a fixed wavelength, the velocity must be

adjusted.

Card 11

|F10.2]

£ = Truck wheel base

180

UNITS:

INCHES



Card 12 UNITS:

————

F10,2
g = Vehicle (secondary suspension) damping ratio

Card 13 UNITS:

—————————

F10.2
£ = Track structure damping ratio

Card 14 UNITS:

——————

F10.2
t

We = Weight of a single rail tie

Card 15 UNITS:

o —————

F10,2
t

L. = Distance between rail ties

t

Cards 16, 17, 18 (Frequency Control Variables)

(16) UNITS:
12 |12
(17) UNITS:
714
,N=1,NDF FOR IFREQ = 1
DF(1) FOR IFREQ = 2

181
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NONE

LBS

INCHES

NONE
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(18) UNITS: HERTZ

|8F10.4|
=1, NDF+l FOR IFREQ = 1

FL(1) FOR IFREQ = 2

IFREQ selects one of two methods for specifying the frequency
points at which the response will be found. With IFREQ = 1,
logarithmically evenly-space points are generated for a set of
frequency ranges., NDF gives the number of requency ranges
(maximum of seven), DF(N) specifies the number of points for the
range FL(N) to FL(N+1). FL(N) gives the lower limit of the Nth
frequency range, and FL(N+1l) is the upper limit for the Nth range,.
FL(NDF+1) gives the upper limit for the last frequency range,

With IFREQ = 2, logarithmically evenly spaced points are
generated for a set of octaves, NDF specifies the number of
octaves. DF(1) gives the number of points per octave, and
FL(1) gives cthe starting frequency of the first octave, Note
that the remainders of the DF and FL fields are left blank,
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Ce00000000000300009000800000000
Coee  MALF (7=27.7%)
Ca0p0000000000000008020000000800
Ces FOLLONIWG TEXT PRINTED FROM FILE OSKRIMALFPS,F4 (4351,533] 29-JuL-73%
c..............................
SIMENSIOY SavEM(192,8),11TYPE(S)
AT 11TYPE/GeY/
SOMPLEX 3COMP(e&4),BBCOMP(64)
~OMPLEX 3L1,ALK,RLJ,BLN,LM
SOMPLEX ACOMP(g4),CCOMP(B),SOLUCS)
’l;‘ ACOYPZ(@,,8.0, 0, ,0:)0:(0.,0.7,(0,,0.),(8,,8.),(1,,0,),(F.,0,)
1.‘ -Da.)l
20200 e) 0 lCeeMed)olBee®™ ) o (PesB)o(0.90:)0(0erBe)o(BuasBo)o(lorBe)s
3‘1.05-) ‘ﬁoo' )n(.oo"o, ‘c..'o) "o"l,'(.l.'O,.(...'O’.‘.....’.
402000 0)o(1esA0) W (.00, ’0(‘00.-)9‘".0.-) (Pe08.) 1P oDe) o (By0D. )0
Stolor@ed)etBeele) o =1eoBe)elBesdedolPeoPe)ol00rtBe)ot0ee0e)o(Beole)s
.(fOo’o).(-l-n.o)o('--.o)o('1.-0.)n(...”o).('.oﬂo).(.oo.-’o(.vtfo,a
7"00?.,0‘309“0)1('-0?0’0("0.0)0(1-0'0)0(.0'.',0( 1'0.',0‘.0"°)’
BU2e0 ) o lPeo®edatBes™ ) tBeoBu)o(=14sB.)0(Pe0B.)0t 1e08:)0(Denls)/
YATA CEQYP /(14,00 )o70(00004)/
TIMENSION LOUM(g),“D!'NLg)
~OMPLEX JET
INTEGER JF ()
AJMENSIOY FL(R)
NIMENSION F(20M)
FIMENSION AFLC180),TPI(L190),AF2¢188),TF2(108)
~IMESSTION ADELLC107), "DELLI(160),ADEL2(100),T0EL2(128)
AIMENSION 2YL(100),TYL(10P)AY2(100),TY2(180)
AIMENSTION AYS(18C),TYS(LRO),AY4(10R),TYA(100)
IIMCNSION AGL1(180).T38(100),AC2¢(100).7621180)
COMPLEX F1¢100),F2(100),0ELL(100),DEL2(230)
COMPLEX Y10100),Y2¢128),Y3(108),Y4(300)
£OMPLEX 31€108),G2(3rD)
~g"PLEX 31,82,03.06.07
COMPLEX 41,A2,A3.4A4
COMPLEX AS '
®OMPLEY X,X3,%X2,E3,.E9,F14,E22,E12
S0MPLEX 3'.30
COVIVALENCE(SAVEM(1,1),AY1), (SAVEN(L,R)sAYDR), (3lV!H(to3).AV').
RESAVEM(L24),AY4), (SAVEN(L1,3),ADELL) o (SAVENCL,6).ADELY)
CaLL ASSOEV(2e,°'NEx*)
— LaLL ASSDEV(Le.'08x’)
CaLL ASSOEV(e,'0SK")
cabl PLOTSCIOUF, 300,18)
eabl PLOT(d.v=28.0=3)
c.“ 'LOY(I..S.&.GI!
sofsSoNT(2,)

sadbe. .
0183,34190249
cPSus, 01
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Cadno0entonnsadananansroneetase
ges MuLF (7-27.78)
Catadipaienaiadanandonasaddadand
c READ INPUT VARIABLES
READ (28.9) XK
READ (28.,9) XK1
AEAD (28,9) XK2
READ (28,9) XM1
WAD (20.9) XM2
READ (2g8.,9) XM
READ (22.9) MWT
READ (202.,9) X!
QEAD (20.7) E
READ (28,113 XX,JA
READ (20.9) XL
READ (28.9) BET
3EAD(29,9) ZETA
READ (22.9) WTIE .
READ (20,9) X, T1E
7 FORMAY (E10.7)
9 FPORMAYT (F10,2)
11 FORMAT (F1p,2,4X,11)
£ WRITE INPJUT VARIABLES
SRITE (6010)
17 PORMAT (1WU,185HINPYT VARIABLES)
JRITE (6+12) XK
42 PORMAY (LNHO,8X,4HK = ,E£15.8,104% LB/INee2)
JRITE (6013) XK1
19 FONMAT (LWP,4X,5HK1 & ,EL15.8, 7H LB/IN)
- 4RJTE (6214) XK2 : .
44 FORMAT (1wWP,4X,5HK2 = ,E15.8, 7H LB/IN)
.vRITE (6,1%) XM}
1% FORMAT (imy,4%X,5%41 o ,E15.8, 4H L D)
*RITE (8,16) XM2
16 PORMAT (1M@,4%,5HM2 & ,E15.8, 4N D)
NRITE (6,17) XM o .
17 FORMAT (LHE,B3X,4MM ~ ,E1%9.8, 44 LK)
RITE (6y1R) WY
48 PORMATY (LHO,SX,4HW & ,£195.8, 74 LRA/YD)
_ WRITE (g:22) £
22 PORMATY (LHO SX,4HE s ,E15.8¢ 17H LB/INoe3)
_NRITE (6.23) X1 )
23 PORMAT (1HO,8%x,4H] = ,E<%,8, 7H iNesd)
WRITE (g.24) BET
24 PORMAT (LHQ@,2X,7HBETA 3 ,E15,8, 174 NON=QIMENSIONAL)
JRITE(6,122) ZETA ,
122 FORMAT(140,2%,7HZETA & _C15.8, 17 NON=DIMENSIONAL)
. WRITE (8,27) XL .. = . .
27 PORMAY (LHP,3X,4M, s ,E19.8, 4u [N)
“RITE (6.28) WTIE
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Crtantee®s000000000000000000000
Coo  KaLF (7-272-7%)
Co0a0tant®snesedtesnssasssnnansss
28 FORMAT (LH@,4X,S5HWT & .E15.8,4H LB)
WRITE (6,29) XLTIE
29 FORMAT (4AHA,4X,SHLT u ,E45.8:4H [I)
1F (JALEQ,1) GO TO 73
73 CONTINUE
tF(JAEG.1) GO TO 31
1FP(JALEQ.2) GO TO 32
!F((JA.NE.i).AND.(JA.NE.?))GO T0 6
. .32 LRITE (g:21) XX . -
21 PORMAT (1HO,SX, 4NV 8 ,E£19.8,54 MPH)
. .80 10 34
31 4RITE (¢4+19) XX
19 FORMAT (1H@,9HLAMBOA = ,E15,.8,%4 FEET)
"0 T 3¢
B8 <RITE (s.8) = .- - . L
8 PORMAT (2X,32WERRQOR ON V/LAMBDA IDENTIFICATION)
34 CONTINUE

C CONVERSIONS AND COMPUTENCONSTANTS
"' (JA.E’.I) XX:XXOI,?.
IF (JAL.EZ.2) XXzXX®17,.8
YM2uXM2/386.,
‘“1""1/386.
M XM /386,
“7.“7/360
iTB2,0NTONTIE/XLTIE
Y]s2,eX]
YLbeXi
JABSORT (XKOG/WT)
XLAMOS2 ,0Plo(4,0E0X]/XK) 00,25
41e8O0RT (XKL/XM1)

C GENERATE FREQUENCY TaBLE
READ(2P,20) 1FREQ,NDP
20 PORMATY (212)
AgAp (20.32) oF
30 PORMAT (714)
READ (20,48) FL
43 PORMAT (8F18.4)
CALL PTADG(IFREQ,.NDF,OF ,FLoF +NF)
c 09 LOYP TO COMPUTE FUNCTIONAL VALVES
1.2 PORMAT (1MP,2¢E15.8,10X))
90 82 lsi,NF
ws]
!"J‘otﬂol"L‘ﬂlx’
IPCJAEQe2)XLAMSXX/F(])
§ VeXLAMSF(KK)
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Co0p000080000000000000000000000
Coo HALF (7=29-793)
Co00etoaltacandedanedanasensedsss
82, 0P lef (KK)
WHBHeWA
AWWSABS(WW) )
1F CAWN, T ,EPSW) GO TO 29
IF(Wu,GT,0,8) GO TO 3
s0 10 2
2% “RITE (6:26)
26 FORMAT(3IX,SHERROR,SX, 4HNONA)
c L£AMPUTE G611, G411 FOR W LESS THAN WA
2 “BsW/NWA
DAsL.-WROWR
1982.92ETASWg
PHlimATANZ (DB,0A)
ACE(DAsDA+DBODB)eeR,125
IETALs2,.°P1eDC/XLAMO _
APl /Z(XKXeX|_AMDeNCe2Y)
2p=CCS (3, oPH1/4,)
79829624
2CsSIN(I,oPHI/4, )
308 (~1,)03Ce2A
. _61¢1 alMP X(2B,2C)
e1l)e =51(])
XaCMPLX(D,,=8,25°P1)
YLSCHMPLX(D,,0,75eP e, 258PH])
X2SCHMPLX(D,,1,250P em, 280PKH])
£CeS02epCTALOXLL
_EQeCEXP(X1)eEC
EZOCE!P (X2‘eEC
geisCEXP(EYL)
£22sCEXP(ER)®(0,,1.)
T12RsREAL(E11)+REAL(E22)
C121sAIMAG(ELL)«AIMAG(E22)
£12sCHMPLY(EL2R,EL21) .
582(1)0G1(1)eEL2CEXP(X) /902
60 Y0 ¢4 .
c COMPUTE G611, G312 FOR w GREATER THAN WA
3 JQau/uA
LYY L L1 L3
_ 00%2.98gTa0u8
PHIsATAN2(DD.DA)
NCe(DASDA+DQeDA )2, 128
AETALe2,0P100C/XLAMO
SAS(~1,)0P]/(8Q20)XKaxYLAMOSDCRe])
PHINSZ, vPH]/4,
__DESCOS(PHINY _——
DFFsSINIPHIN)
GEsCMPLX(OE,OFF)
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Co00000000000000000000000000000
Cae  HALF (7-29-~79)
Covpo0ent®ncesadasnsesanencntdase

- NFFs-0FF ,
CC3CMPLX(DOFF,DE)
63(1)1aGA®(GBeGLC)
G1(1)ee58( 1)
YL8CMPLY (0., (4.00]=PK])Z4,)
!Q'C”PLX(UH “o.Px-PHI )/‘c)
FCesSQ2e0ECTazeXLL
£4SCEXP(X1)eEC
C2aCEXP(X2)eEQ .
£11sCEXP(EL)
£222CEXP(E2)0(8,..1.)
£12R=REALC(EL1L1)+REAL(E22)
E121sAIMAG(ELL) «AIMAG(E22)
F122CMPLX(E12R,E121)
62(1)sGA*GBeEL2 . oo
s2{l)e-G2()

4 D702,0BETew/NY
ngsL.=(W/W1)0ne2
C1s(D8eD7w02)/7(DB002eDY002)
£28(07en8%=N7)/(D8BeeQeD7002)
2a8CMPLX(C1,C2)
cS1sCOS(2. 0P XL /XLAM)
£82sSIN{2.0P1aXL/XLAV)
ASECMPLX(CS1,CS2)
YMOUMsXMioWe0Q
ACOMP(7)SCMPLX(XMDUM ,0 ,)
ACOMP (B )SCMPLX(~XMOUM, 2, )
ACOMP(14)9-B1
YMDUME X92eNee?
ACOMP (. 8)2CMPLX ( XMRUM,D,)
AMOBUME X L2=-XM2OWeO®2
tCOMP(16)s CHMPLX (XMmrUM,8,)
xMOyrastMonee?

ACOMP (23)aCMPLX (XMDUM,2,)
MOUMeXK2/2,
XMOU~aXMPNe 02
ACOMP(24)eCHPLX (X4DUM,g,)
ACONPCIO)lcNPLI(-xNDUH.I.)
ACOMP(34)maCONP(23)
ACOMP(32)=ACONP(24)
ACOM®(51)s01(1)
ACOMP(S2)262(])
ACOMP(S9)sACONP(52)
ACOMP(A@)SACOMP (51}
N0 201 M4v=4,64

221 ACOMP(MM) sACOMP (MM]
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Ced00000000000000000000000000008
Coo HALF (7-29-75) o
Coopgnoan®esanadoened®essenessdtaes
CCOMP(2)8a8 . _
CALL MINV(BCOMP,§,DET,LOUM,MOUM)
1F (CABS(JET)) 508,.8021,%00
S@2 CONTINUE
CALL GMPRD(BCOMP,CCOMP,SOLU,8,8,1)
434 PORMAT (i1WD,8E15.8)
v1(1)eSOLU(1)
va(i1)eSpLul2)
v3(1)eSOLULY) .
val1)aSOLU(4)
sELi(l)aS0LU(S)
1EL2(1)=SOLUCS)
ri(l)eSoLL(Y)
F2(1)sSOLU(S)
ALIaY3(1)=0ELL(I)=CL.080,)
AL KsY4(])=DEL2(]1)=AS
ALJRGL(I)OFI(1)+G2¢C)OF2C1)=DELL(])
ILMsGL(1)eF2(])eG2¢I)OFL(1)=DEL2(])
ALN2XK2e(Y2(T)=(Y3(1)*Ya(]))/2,)-(XM20YR(])*+XMIOYL(]))oNae2
1PRINTag
AEMOVE \C\ FROM COMMENT COLUMN IN NEXT STATEMENT
IF FOLLOWING PRINTOUTS DESIRED.
[PR[MT:i
IF (IPRINT,EQ,2) GO TO 782
YRITE (6.1009) G1(1])
“RITE (60,1200) g2(1)
-HRITE(S.483) B2 .
JRITE(S,401) DB
JRITE(6,4091) C1
“RITE(6,631) C2
JRITE(A,401) B
+RITE(6,421) CS1
---dRITE(s.401) €S2 _
wRITE (6+90L) F(1)
Y31 PORMAT (ix //93Xx,3n~FrEqe,F7.2/7)
wRITE (6,13000) BLI,OK,B0LY
JRITE (4010008) BLM,OLN
782 CONTINUE
10700 PORMAY (1H0,10%,2£15.0.10X,2E15,8,10X,2E18,0)
82 CONTINUE
€ CONVERT COMPLEX NOS, YO MAGNITUDE-PWASE FORM
"0 1%¢ 1e3,NF
Cal: POLAR(FL(1),AFLC]),TFIC(]))
SALL POLAR(F2(1),AF2¢1),TF2( 1))
CALL POLARCDELL(I), ADELL(]), TDELLCI))
CalL POLAR(DEL2(I).ADEL2(1),TOEL2(]))
CALL POLAR(YLCD),AYL(D),TYILL))

(¢ Xq N g
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-6;‘.06000.0.....0“.;..00....0.
Cee HALF (7-29-75)

Cropndea®acodadesanonasddddoadssd

N

. CALL POLAR(Y2(Di.AY2e]),TY2(]))
CALL POLAR(YS(I),AYI(]),TY3C(I))
_._ _tabLlL POLAR(Y4(I),AYS(]), TY4(1))
~aklL POLARIGL(I1),AGLC]),TG2CI))
call POLAR(G2(I).AG2(1),T762(1))
182 AONTINUE
PRINTED OJTPUT
WRITE (6,1082)
122 FORMAT(314@,2X, 4HFRED,. 53X, L2HMAGN F1/V0,4X,9HPHS F1/VO, 4X,
1104MAGN F2/V0,4X, 9HPUS F2/VO)
139 FORMAT (1HO,F0.2:,3X02( 13.0:3X,F7,2:5X))
N0 112 1s1,NF
WRITE (6,10%) F(1),AFL(1), TFLC(I) ,AF2C)»TF2(])
1192 CONTINUE .
. _4RITE. (6,123)
183 PORMAT(190,2X,4HFREQ,SX,12HMAGN DELL/V0,2X,11HPHS DELL/VN,
12X212HMAGN DEL2/V0,2X,14MPHS DEL2/V0)
A0 1131 Isq,NF
«RITE (g,10%) F(I)aADELi(X)JTDELi(I’O‘UELz(l)oYOELZ‘l)
111 CONTINUE
«RITE (6,127 .
107 PORMAT(44E,2X,4HFRED, SX, 1OHMAGN Y1/V0,4X,0HPNHS Yi/v0, 4X,
110MMAGN Y2/V0,4X,94PHS YL1/VO)
20 112 1s{,NF
vRITE (6,208) F(I),AYI(]),TYL(1),AY2(]),TYv2(])
142 ~ZONTINUE
_WRITE (82108)
188 PORMAT (LHE,2X, aHFREN:SX)1AHMAGN YI/VO,4X,9HPHS Y3/ VB, 4X,
112HMAGN Y4/V0,4x,9HPKS Y4/V0D)
"0 3113 [=1,NF
JRITE (60108) Fe1)oAYI(I),TYI(I)sAYA() o TYAC(D)
113 CONTINUE
YRITE (g8.109)
139 FORMAT (1M@,2X,4HFREN, 59X, 8HMAGN G1i,6X, 7HPHS G11,6X,8MHMAGN G12,8X,
174PHS G11)
70 114 [s3,NF
JRITE (6+185) F(1).ABL(1),TGL(1),AG2(]),TG2(])
114 CONTINUVE

TEST FOR PSD PLOTS

1PSDe0
READ(20.812,END=815) PSD

A FORMAT(AS)

1F(PSD .EQ, 'RAILP') ]PSDs1

815  CONTINUE

tFP(IPSD .EO0. 2) GO T 822
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c..............................
o HALF (7-29-75)
c..............................

caliy a‘lL’L('oXX.NrOQDIITYPEDSAVE"oi"azﬂ.Q’
27 ~“ONTINUE

¢

]
c

CALL

pLOY(ﬂ.o--bo-S)

S2aLING FOR PLOT ROUTINE
2C 199 lsy,NF
Cll)s(ALIG1O(F (] ))e1,)e2,
AFLC1)S(ALOGL2(AFL(]))ey,)
AP2(1)=(ALNGLIR(AF2(1))e1,)
_ADEL1I(I)S(ALOGLO(ADELL(]))*6,)
ANEL2(1)m(ALOGLA(ADEL2(1))96,)
AYL(1)SCALOGIBCAYL(IY)e7,)
AY2([)=(ALDGIACAY2(]) )07,
AYI(1)SCALOGLACAYI(]))7,)
AY4(])S(ALOGLO(AY4(]))+7,)
AGL(T)S(ALOGLIP(AGL(T))+p6,) 04,
Acz(l)I(ALOGID(AGZ¢I))06.)04.
!F‘AFi‘l’.LT.U.)Afl(!)lﬂn
IPCAF2(1) LY. .0.)AF2(})2g,
IFCAYI(I) LT.R,)AY1() )=,
IFCAY2(1), LT.0.3AY2(1)2p,
IFCAYI(D) LT.2,)AY3(1 )20,
IFCAYA(D) LT.0.)AY4(1)ap,
1FCAGL(L) ,LT,.B.)4G1( ) =g,
1FCAG2(]I) LT.0.)AG2(] )0,
IFCADELL(L) LT, 2. )ADELL(]) =0,
{FCADEL2(]),LT,.2,)4a0EL2(1)80,
153 CONTINVE . ..
c-.--.--.---’LaT ROUTINE
IF (JALEJ,1) XLAMFTaXX/12,
1F (JALE2,2) VFPSsXXe88,76p,717,.6
IFtUA (EQ, 2) VsVFPSagn, /88,

“ALL
ealL
cabL
saly
CaLL
ealL
callL
ralL
eall
“allL
~all
ALl
calL
eall
cali
of 1N R

LAXISID.,2,.,3,14HFREQUENCY (M2),1496,,-1,2)
LAXIS(D:22.,9,23HY1/VB Y2/VD_ YI/NP Y4/V0:23,9.0-7+1)
SVH!OL(O.4.9.9..2.20HCAR |00Y, T.UCK. AND HN:EL....:.,
SVH!OL(0.2.9.59..i.!QHD!SPLACEHENY AMPLITUDE RAT10,8,.208)
PLWAVE(VFPS,9,,XLANFT, JA)
GRIJ(D,+0,,6,:9,03,9,1:2:2,:3.76,1¢+2.26)
CLIVE(F.AY1.N'.’..1..0.-1.-1)
CLlnt(rl‘Y2.~r0‘ooioln001o|3)

CLINEC(F AY3.NF:?.s1e00.01.,9)
CLX‘E(F.AYQ.NP.’..xo.I.oi..?)
NOMEN(.14,1.98,1.,.14,13HCAR BODY(YL/V0),15)
NO":"‘.I‘.‘-’”oS't1‘012“TRUC“‘V2,V"012,
NOMEN(.14,1.62,9,.14,17HREAR WHEEL(Y3/VE),17)

NOMEN(,.146,1.14,2,.14,18KHFRONT WHEELCY4/VD),18)

SYMB0L(0,25,7.7%,72,14,5HBETAS,D,,%)
NUMBER(999,.,999.,2,164,BET,0.,2)
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Cotoneead®eestsdesssnssssnsassase
Coo MHALF (7-29.75)
c..............................
- IPWIA LBV, 1) GO Y0 168 .
] YN R SV"QO'f302507."00.‘402“Vlo'-02’
CALL NUMB. x(999.,9880..8,.14,V,08.,e1) - - e
PALL SYMBOL(9¢9,,900,,0,44,3HMPNH,E.,3)
60 T0 179
16° CALL SYMROL(8.25,7,5%,P,14,5HWAVEs,p,,5)
rall NUMBER(999,,9000,.,8,14,XLAMFT,0,,1)
fALL SYMIOL(999.,999,,0,14,2HFT,90,,2)
172 . GALL PLOT(42.48..a3) . _
CALL LAXIS(9.03,,3,14HFREQUENCY (H2),14,6,,~1,2)
CALL LAXIS(0.00,08+LIHFLAVD F2/V8,:1868.071,1)
CALL SYMBNL(9,1,0,9,,2,294WHEEL RAJL FORCgS PRODUCED BY,
CALL SYMBOL(=8,1,8.98,,2:30HUNIT TRACK IRREGULARITY(LB/!
CALL PLWAVE(VEPS, 8, ,XLAMPT, JA)
SALL GRIJ(2,. 080 6e08+03,8:2:2:1.,4.76,.9.1.2)
2ALL CLINE(F,AF1,NF,P,,1,s8,0,1.,1)
BALL CLINEC(F ,AF2.NF f.s2.:8,:1.,3)
CALL NOMEN(1.14,.92,10,.14,17HREAR WHEEL(F4/VD),17)
CALL NOMEN(1.214,.66,3,.16,18HFRONT WMEEL(F2/V8),18)
CALL SYM90L(0.25,7.7%,0,14,5HBETAS,p.,8)
CALL NUMBER(999.,999,,2,44,8ET,0.,2)
tP(Ja LEJ. 1) GO T° 109
CALL SY4B0L(2.25,.7.52,0,14,2HVs,0,,2)
CALL NUMBER(999,,999.,0,14,V,0,,-~1)
CALL SYMBOL(9909,.990,,2,14,3HMPH,0.,3)
GO YO 193
192 CALL SYMBOL(R.25,7.52:,2,14,5HWAVES,0,,5)
PALL NUMBER(999,,999.,3,44,XLANFT,2,,1)
callL SYMBOL(999,,.900,,0,14,2HFT,0,,2)
19v cALL PLOT(12.42.,~3)
CALL LAXIS(0.02..3,14HFREQUENCY (M2).1496,,=3,2)
CablL LAXIS(S.,3,,8,1sHDELL/VE DEL2/VE,15.8,,.-6,1)
-mALL SYNBDL(1.4.8,9,,.2,18HTRACK DEFLECTION.B..16)
CALL SYMDOL(1.5,8,%%,.2,15HAMPLITUDE RAT10,0..19)
CALL PLUAVEC(VFPS,8,,XLANMPT, JA)
CALL GRIJ(¥.+0,,6.:0.+3,8,1,2,1.,5.08,.5,1,2)
CALL CLINECF ADELINF,8,01.00.51.:1)
CALL CLINE(F,ADEL2,NF,0,,2.,0,:2.:3)
CALL NOMEN(1.34,..92,3:..34,19HREAR WHEEL (DELL/VD),19)
CALL NOMEN(1.364,.64,3,.14,200FRONT WHEEL(DEL2/VD),20)
~alL SYMOOL(F.25,7.7%,8,44,5H0ETA,0.,9)
CALL NUMBSER(999,,9099.,7,44,BET7,8.,2)
1FlJA €3, 1) CO TO 28¢
(o] 1948 SVHOOL(O.QS-7.5!.!.14.2NV3.I..3)
CALL NUMBER(999,..990,..8,14,V,8,.,1)
~ablL SYMOOL(999,,900,,m,14,3HM"N,8,,3)
50 70 212

)

ZD
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Ce0pn0a000000000000000000000000
Ce® NWALF (7=27-7%)
Croacesa®e0nca®ansrseeeenessess
r{-Xe CALL SYMBOL(0.25,7.50,2,34,.5HWAVE=,D,,5)
CaLL NUMBER(999,,990,,0,44,XLANFT,n,,1)
CALL SYMBOL(990,.999,,0,34,2HFT,B0.,2)
217 CALL PLOT(12.,0,,=3)
CALL LAXY1S(0..0..3:34NFREQUENCY (H2)114,6,,=4,2)
CALL LaAX1S(9,,0.,2,74611 G12:7,8,.,~6,1)
CALL SYMBOL(E.%.8.65,.2,25HTRACK COMPLIANCE FUNCTION,8.,25)
CALL PLWAVE(VEPS. 8., MLAMNPT,JA)
CALL GRID(2.+8.+06.08,03,2:1,2,8,,1,84,6.74,8,)
] 15 8 CLINE(F.AG1.Nfoﬂ..1..0.01..1)
SALL CLINE(F,AG2,.NF,2,,1,,0,.1,,3)
CALL NOMEN(P.29%9,7.16,1,,14,34G11.3)
CALL NOMEN(.2%.6.88,3,.14,3HG12,3)
eall SYMB0L(09,.25.7,7%,3,44,5HBETAS,D,,S)
- SALL NUMBER(999.,99¢,,2,44,8E7,8.,2) -
tFtJa LgQ. 1) GO TO 220
CALL SYMBOL(2.2%.7.%52,08,14,2HVs,0.,2)
fALL NUMOER(999,.999,,0,14,V,0,,=1)
CALL SYMSOL(999..999.,0,14,3HMPK,Q.,3)
30 70 237
r CaLL SYMBOL(0,25.72.52,2,.14,5HWAVES,B.,9)
CALL NUMSER(999,,999.,7,14,XLAMFT,0,, 1)
cabl SYMI0L(999,.,999.,2,14,2HFT,0.,2)
23 2All PLOT(12.02,,=)
CALL PLOT(@.:0.,99%)
50 T0 492
Say JRITE (@.%Q2)_ _ ___ . _.
532 PORMAT( L1H1,24NMATRIY ACOMP 1S SINGULAR)
482 SYOP
end
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Cevee
Ceo
Casee

180

10e0

0008030000000 0000000000"p0
HALF (7=29-7%)
000%0000000000000000000000
SUBROUTINE CLINE(X.YsNsXM:0ELX,YMoDELY,NC)
NIMENSION X(1),Y(1),IPENLSE)
REAL L(4,0),LLCqY ______ __ __
AATA IPEN/2,3,2,3/

ngA L/.3..1-.3..1..!030-!5:.3-30.13.1..l!..io.!S/
1CaNCel

XPLm(X(1)=XM)/DELX
vPie(Y(1)=YM)/DELY

call PLOT(XP1,YP1,3}
1F(1C.CQ:0)G0 TO L0800

Xal

182

X%2s{X(2)=XM)/DELX
YP2s3(Y(2)=YM)/DELY
oLiKdeL(n,1C). .. . -
AFEXaXPR-XPS

N1FFYaYPRaYPS
N18=SQRT(DIFFXeDIFFXeDIFFYSDIFFY)
$F(DIS.GT.LLIK))GO YO 1p@

rALL PLOT(XP2,YP2,IPEN(K))
PlaXP2

vplaYP2

1elel

1F(1.GT,VIRETURN
XP2s(X(])=XM)/DELX
YP2s(Y(])=YM) /™ LY
LL(K)eLLIK)=D;S

60 To 18

*ATI08DIS/LLIK)
XFPlsXPLeDIFFX/RAT]O
YPiaYPLeDIFFY/RATIO

cALL PLOT(XPL,YPL,IPEN(K))
KsKel

tIF(K.E0.9)Ke}

60 70 §

20 959 ls2,N

XPLa(XN{[)eXM)/DELX
vPls(Y(])eYN)/DELY

cALL. PLOT(XPL,YP1,2)

RETURN

enND
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c.0.....'0.00...00.0000...0.0..
oo  MALF (7-27.78)
c.......'........Q..OOC..Q...Q.
SUBROUTINE NOMEN(X,Y.NC,HT,BCD,NCH. )
NIMENSION BCD(1), XL(2),YL(2)
XL (1)eX
x| (2)8Xel,
vi(1)eYendT/2,
vL(2)eYL (1)
SAlL CLINE(XL,YL,2:8.01.20491,sNC)
PALL SYMBOL(Xe1,1,Y,%T7,8C0,8.,NCHAR)
2g TURN
L&)

SUBROUTINVE PLWAVE(VFPS. Y, XLAMFTY,JA)
NIMENSION WAVE(S)
1P(uA L3, 1) GO TO 128
0 199 Js1,4
10: YAVE(JIsVTPS/(10.00(JU=2))
%0 T0 162
12° 00 140 Js1,4
14" CAVE(J)sXLAMFTe (10,00(JU-2))080,/88,
162  "ALL PLOT(s..Y.3)
callL PLOT(B,.Y,2)
10 88 J®1,4
ts(J-1)e2
CALL PLOT(X,Y=,.85,3)
SALL PLOT(X,Y+,0%,2)
cALL NUMBER(X 06070Y5 .8 WAVE(J)28,.2)
H{ Rd AONTINUE
lI;JA .tg. 2) CALL SYMBOL(1.21,Y0.2,,14,29HIkREGULARITY WAVELENGTH
xXerYy,0,,27)
1P(JA ED. 1) CALL SYMBOL(2:11,Y¢,2,.,14,13HVELOCITY(MPH),9,,13)
RETURN
enNd
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Ce®  MALF (7-27-79%)
Co®as0na®ennnsdasnadodasdannssne

SUBROUTINE GRIO(XO,YP, XGRID,YGRID XXsKY,LAST,I7 2N,

THIS SUPROUTINE ORAWS GRID LINES INSIDE SPECIFIED
SBOUNDARIES WITW AN OPTIONAL 80X LEFT OPEN FOR LABELS,
1T IS MEANT TO BE USED WITH AXIS ROUTINES AND CAN

ADD THE OUTER LINES AT THE TOP AND RIGKTY OF A GRaAPHW
1P THESE ARE DESIRED.

ARGUMENTS .

X@,Y?® ~ COORDINATES OF LOWER LEFT CORNER of GRaAPH
YGRID,YGRID « LENGTW OF X AND Y AXES
KX KY = NUMBER OF CYCLES ON EACH AX]S, ONE LESS LINE
WiLiL BE DRANWN,
LAST « 3 NO OUTLINES ORAWN
1 RIGHT OUTLINE DRAWN
2 UPPER QUTLINE DRANWN
S BOTH OUTLINES DNAWN
10PN - @ NO BOX LEFT
1 80X WITH W0 BOROERS
2 80X WITH BOWERS ORAWN
XLOW,XJP, = COORDINATES OF BOX POUNDARIES RZILATIVE
vLOW, YUP T0 X0,YP., QUMMY VALUES IFf [0PNuB,

SUBROUTINES CALLEDe PLOY . __ .

AN AN TTOOONAD

c..;.--;. ----- SagomeTooeaw X L Y L LR L LY L RN X R L L e X L X Y L F X L 2 X X X4

c
c-.----;--—---.--- cHEcK lN’UT! LA A A L R L AN L L LY LY 3 X2 L2 L L& Sadnd 2 A 2 B2 4
{F(KX LT, 1) GO YO epo
IFP(KY .LT, 1) GO Y0 e8¢ . :
IPCAST LY. 0 .OR. LAST .GT. 3) GO Y0 %d¢
tPCI0PN ,Ly, 0 .OR, 10PN ,GT. 2) GO YO 900
IF(XGRID .LE. 8., OR, YGRIC .LE, 0.) GO TO 90t
c..--.-..-----.----. stru' SeogPeooogosoeedPedooeSogieadoPaerP oo ogs
XT0PsXP+ XGR]O
vYTO0PsYBeYGR]D
AXSXGRID/FLOAT(KX)
AYSYGRID/FLOAT(KY)
“XBKXwd
NysKYel
1F(10PY EO, @) GO Tn S
YLEXLOWe RO
YysxUPexd
YLSYLOWe Y0
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Le00e000000000000000000000800000
Ce® HALF (7-2Y-75)
Ce0oa0eeParotadonasenessdocnond
vusyypeyd
R0 T0 79
52 XL"82008.,
xJes-503p9,
VL"Q'“‘.
vUz-50092,
75 ~ONTINVE
Cemc=wwe=a=a DRAW VERTICAL GRIO IF NECESSARY ecurraccscawccan=-a
IF(NX .EQ. @) GO TO 402
N0 373 Nwi,NX
PYXSAXSFLIAT(N) e X2
1FP(PX .,GT. XL .AND. PX ,LT. XU) GO TO 200
C-wcmcsce=ac=ee FULL LINES oe-coccccccccmcemcornancarsee-soonas
1F(MOD(N,2) .EQ, @) O TO 158
caLL PLOT(PX,Y2,)) -
ALl PLOT(PX,YTQOP,2)
30 TO 309
15 aslL PLOT(PX,YTOP, )
caLL PLOT(PX,Y2,2)
0 TO 307
C-weeccaccc== GROKEN LINE§ c--e-cececccocemcncc asascsoosne=T"
ri 1F(MOD(N,2) .EO., @) 6O TO ~%e
eabl PLOT(PX,Y2.3)
maLL PLOT(PX,YL,2)
~ALL PLOT(PX,YU,3)

=allL PLOT(PX,YTOP,2)
"0 TO 382
28  CALL PLOT(PX,YTOP,3)
#sall PLOT(PX,YU,2)
call PLOT(PX,YL,3)
rall PLOT(PX,YD,2)
38~ =ONTINUE
C-eacccavec=ae NRAW HORJZONTAL GRID IF NECESSARY ccceccnaccccca=-

40" IF(NY .EJ, @) GC TO 700
90 638 N®1,NY
eyspYeFLOAT(N)eYE
tP(PY .GT. YL .ANO, PY ,LT. YU) GO TO 980

c--;-—-------- rULL L]Nts e T T T P Y T L L L L L L ddnd
1P (MODIN,2) .EC, 8) GO TO 450
rallL PLOT(XB,PY,3)
call PLOT(XTOP,PY,2)
60 10 609
49’ cablL PLOT(XTOP.PY,3)
rALL PLOT(XD,PY,2)
60 TO &8
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Cetpndsnt®esanedsnsserssnasedese
Ceo  HALF (7-20-73)
Co00002000000000000000200000000
c.-----..---o- .ROK‘N Ll":s P T T Iy sy e L L T
990 tF(MOD(N,2) .EO., §) GO 10 9%80
. CALL _PLOT(X@.PY.3) . .
~aLL PLOT(XL,PY,2)
SALL PLOT(XyY,PY,3)
cALL PLOT(XTOP,PY,2)
60 TO 48923
382 CALL PLOT(XTOP,PY,3)
_cakL PLOT(XU.PY,2)
CALL PLOT(XL,PY,3)
cALL PLOT(Y9,PY,2)
Y.L FONTINUVUE
c...-.--.-‘-- a““ :ND L!N!s !' u‘"r:o LT A2 L2 PN L L R L XX X Sad dd
7e¢  IF(L:S° ,EQ. 8) GO Tn gpe
...... _IP(LAST _LEQ, 1) GO TO 288 . . .
2aLL PLOTI(XO,YTOP,3)
CALL PLOT(XTOP,YTOP,2)
1FLLAST ,E0, 2) GO TP ag@
%0 10 78.
78" ¢l PLOT(XTOP,YTOP,S)
760 CALL PLOT(XTOP,YR,2) . —
c-------.-----oa‘u ’ox lr N‘NT:D PR Y P PRSIy T T Y )
2% IF(10PN ,NE. 2) GO T7 9g0
FALL PLOT(XL,YL,3)
ealL 7 07(!Lv7002)
tALL 'LO'(‘U.YU 2)
. fablL PLOT(XUsYL,2).
calL PLOT(XL,YL,2)
L] 14 RETURN
eno

SUBROUTINE GMPRD (A.B,R,N)M,L)
AIMENSION AC1),B(1),0(1)
COMPLEX A,B,R . —
tRap
!K.."
70 17 Ksi,lL
IKS KoM
%0 19 Jsi,N
IRS[Rey .
Jisy=N
1001K
aCIR)n(8,:,0.)
N0 12 lsi.M
JisJleM
188181
.2 QQlR).ﬂ(lﬂ)OA(JI’OQ(l.)
g TURN
eND
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3.5.0000000000000000000n»coooo.

Cee

HALF (7-29.79%)

Caoendes®0000adioedenadstecsdase

c

32 L3 s ]

AT IIOATATATTAONOAORONND,

QO IAARRDR IO D

4Ny
'l.O"'l'lll’l.o."l.lu‘..!."vl'.o.l""400.!.0l..l.l".l'....".‘l‘v
‘ 41Ny

SURROUTINE MINV »INY
rINY

PURPOSE MINY
INVERT A MATR]Y MINY
MmNV

JSAGE 4Ny
CALL MINV(A, N N, L, M) MINV
“INV

DESCRIFTION OF PARAMETERS MmNy
A o INPUT MATRIX, DESTROYED IN COMPUTATION AND REPLACED EY 4lNV
SESULTANT YNVERSE, MiNY

toow NRDER OF MATRIX A MINY

N e RESULTANT NETEAMINANT 41Ny

L = WNRK VECTOR OF LENGTH N fNv

M -~ WORK VECTO® NF LENGTH N alny
MmNV

REMARKS aInNy
MATRIX A MUST RE A GENERAL MATR]X MmNy
MINV

SHBROJTINES AND FUNCTYION SUSPROGRAMS REQUIRED »INV
*ONE rINY
miNy

METHG) mINV

THE STANBARD GaUSSeJORDA® METHOD IS USED., TWE DETERMINANT  MINV

1S ALSO CALCULATED, A DETERMINANT Nr 2ERD INDICATES THAT mINv

TuE MATRIX IS SIMGULAR, mINV

MINV

0‘0.0'...'0."'.000'..00..".'t...l.'lc"..lO.l.l..ol..’.c".lll..'"!”v

mINY

SLBRIUTINE MINV(A,¥,~,L,™) . MINY

" IMENSTION AfL), L), v (1 “INV
ROMPLEX 4A,D,BIGA,HNLY

“INY

.000.!00-oo.oooono.'o!oooocooooc0-'00-.lOa!00..00-ll0000.000000~‘"v

MINY

IF A JOUBLE PREFICINN VERSI N OF THIS ROUTINE IS OESIRED, Vel MINY

C 1" SCLUMN 1 SWO''Lr QE REMNVED FROM™ TWwE OOUBLE PRECISION MINY

STATEMEMT WHICH FRLLOYS. Ny

MINY

CUBLE PRECISION A.0,B81GA,HOLD MINY

"INy

THE € ™UST AL SO BF REMCVED FROM DOURLE PRECISION STATEMENTS MINV

APPEARING |4 NTmED POUTINES USEN IN CONJUNCTION HITH THIS My

R'JUYXVE. "l"v

198

10
20
3¢
4
50
69
70
] )
90
108
11e
120
130
140
1%0
160
170
189
194
e
210
220
230
240
a%¢
262
272
F{ L'
299
309
310
J29
334
344

354
360
370
302
399
420
41
420
430
449
459
460



Ce00000000000000000000000000000

Coo

WaLF (7-27.7%)

Co0p000000000000000000000000000

”»

(e Xe X9 RsXe NeXs Ke X9

anhn

oon

19
19

27

”

MINV
T4E DIURLE PRECISION VERSION OF THIS SUBROUTINE MUST ALSO MINY
CONTAIN DOUBLE PRECISION FORTRAN FUNCTIONS, 4PS IN STATEMENT MINV
17 MUST BE CMANGE™ T0 0ABS. i MmNV
MINV
cooto'occo.on-looouo.lOlc"-_otlllvtolo.ulo'0.c.o'ocooo..'.o't'o"‘“y
. “iNY
SEARCH FOR LARGEST FLEMENT MINV
: HINY
nel(1.2.0.0)
KBy MINY
"D 87 Xsmi,N ) MINY
s KENK N MINY
LiK)eK MINY
uiK)eK MENY
<K BNK oK MINY
N1GASA(KS) MINVY
an 20 Js<,n LS L
t2onNe(J-1) MINY
)0 2» lsd, N MmNV
140 2e] MINY
TP(CABS(OIGAI=CABS(ALIU))) 15,20.20
a16asatly) MINV
L(X)s] MmNy
“(K)sy MINY
FONTINUE , Hiny
HINY
INTERCHANGE RONS MINY
MINV
Juk (X) MINV
tFiJ=%) 39,35%,25% miNy
#loK=N MINY
20 39 le},N LT
CIoKlon "INy
ullLDe=A((]) niny
J1sKl=Key MINY
AlK])eA(J]) niny
A(J1) SNILD HINY
niny
INTERCHANGE COLUMMS ' “iny
MINY
foM(X) niny
1el1=n) 45,49,.38 MiNy
JPeNe(]a}) "INV
90.40 Juli,N ®INY
JXENKey miNY
J18)Pe) MINY

199

47¢
4890
492
see

678

(1]
709
739
720
730
748
750
768
779
700
7%
e
(1)
e
(D)
840
(3]
(1 ]]
e
L (1]
a0
900
10
20
°$



[Re d from }
l‘l’i;:: ofy:i?ablo copY.

Co000800000000008000000080000000

Coe

MALF (7-22-78)

Ce0atdon®0000000000000000000000

4"

[a N ReNe

5
'L}

48

[ L]

OO0

[ 13

as

[ R K

”
79

adan oan

40L0z=A(JK)
A(IK)IBAC(J])
AlJdl) =260

*

OIvIOE COLUMN BY “Jnyf PIVOT (VALUE OF PJyOT ELEMENT IS

COINTALNFD IN BlGa)

R1GXBCARS(H]GA)
1F(BIGX) 48,406,408
I8(@.,",)

2g Tyan

2 s* sy,
1F(1-X) $),55%,80

t |qaNKe ]

AWI)ea(lk)/(=-R1GA)
2ONTINUE

REDUCE mMaATRIX

e I=21,%
IKsN4e]
“CLd=a(l«)
1Jef=yv

QD 5( J"lu
1J8]Je®

1F{1-K) %8,06%,60
1FJ=%) 62,06%,62
<Jal.i=]e4«

11 )mun pealKy)ehlly)
AONTIHUE

NIVIDE Row gy PIveY

< JOK-~N

078 Jsti.N

« JuK e’

1FtJ=K) 71,7%,79
AlR))eA(L 1) /R]GA
SANT [NUg

PAGTYSTY NF PIVOTS

YeDei10a

REPLACE PTVOY BY RECIPRUCAL

(R )slLe,v,)/2]1CA

200

MINy 940
MINV 958
MINV 960
niNV 978
MINy 900
MINY 998
nINVISBOS

MINV1630
MINVLIDGD
MINVLOSe
MINViDGD
MINVLD?®
»INvi8SE
rINVLOYY
"INVE1D0
“INVyL122
MINVL1120
MINV1130
minvyeian
MINVILSE
»INVIL60
MINyiL79
"INV11080
HINVyg90
MINV1280
»INvi218
»INV1228
mINV323¢
MINVL1240
MINVL29D
MINV1260
"iNV1279
“INVL200
MiNvi290
ninvidee
(JLITE 2
»INV1320
niNvEISe
niNvi3aep
ninvL3Se
ninvidee
HiNVLI7¢
Minvvi3eR



Cot000000000000000000000000000

Coeo  MALF (7-29-75)

Catp000000000000000000000000000
Al AINTINVE

o
c FINAL RON AND COLUM™ INTERCHANGE
c

(.N
102 walK-y1)
1FiK) 192,154,109
109 184 (L)
1IPC1-K) 124,328,108
19A jJQENS(K=-1)
JRENS(]})
AN 114 Jag,N
RS Jred
OLOsALJY)
JI®JHed
AtdIe=al )
192 alJ1) =n0LD
1922 18M(K)
1F(u=K) 100,100,129
128 «[8K-N
N0 138 1sg,N
cjeleh
<0LDsA(K])
N 8K [=Xe)
IYLR] LTS ) B
132 atJI) WD
50 T3 102
182 ETuIN
enbd

201

MiNy1420
MINV1419
MINV1420
MINV1430
MINVi4ag
MINViaeS9
MINVidsR
MINV147D
MINViIGBE
MINV1490
MINVLSES
MiNvViSie
niNviS20
MINVLSSE
MINV1SEd
nivv1559
MINVLSeR
MINVLSTS
»INV1SEO
MINVLSS
MiNVi60S
MiNVie18
miNV1620
MINVi63D
MINViaas
MiNVL690
MINViSSS
MINVL1§78
MINViGO#



Co0p000000000000000000800000000
_Cee  MALF (2-20-27%)
Ca®e00an®esetadoncssancacendecs
- __SUBROQUYINE POLAR(X,ABSX,TNX)
LOMPLEX X
— __ABRSX=CARS(X) P -
X2OREAL(X)
. XBEAIMAGEXY .
TNXSATANR(X3,X2)0180,/3.14159248
.RETURN .
END

SUBROUTINE LUINE(XsYaN)
NIMENSION X(1),Y(Y)

N0 19 le2,N

CALL PLOT (xXC13,Y(13.2)
18 CONTINUE
. RETURN .

END
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Coo  NHALF (7=29.7%)
Ce00s0000s000000000000000000000

_ QUBROUTINE FTABGCIFREQ,NOF,OF ,FL,F,NF)

_THIS SURPRQUTINE COMPUTES THE FREQUENCY_ TagLE
IFREOaL AANGE INPUTS, 2 NTTAVE INPUTS

¢

g

¢ NOF  « NUMBER OF RANGES OR OCTAVES
¢ OFf = FREQUENCY POINTS VECTOR
c
e
¢
¢

PL e FREQUEWCY LOWER LIMITS VECTOR

L . P ___« FREQUENCY TABLE RETURLED
NF = NUMBER OF POINTS IN FREOUENCY TABLE

INTEGER 9F°7)
DIMENSION FL(8) ,F(2080)
IFCIFREQ .EQ. 2) GO YO see

RANGE INPUTS

Qa0

v'.'
N0 272 191,NOF
FoExP(ALUGCFL(101)rFL(I))/DF(l))
-NPeNFeld . ——
FINFIOFL(L)
no 122 Je1,0F(1])
rIsCefr(NF)
IFCFT GE. FL(I¢1)=0.003701) GO TO 200
MPBNFed
. . PINF)eFT o
i9* 20NTINUE
20~ CONTINUE
RETURN

¢ .
c 0CTAVE 1VPUTS
C e - -
L B4 Ce200(1./0F (1))
u'.x
P(NF)afL (1Y)
00 708 1°1,NDF _
ng 776 Jei,pF(1)
e MNFPRNFey o — o
nra-rgnr.;)oc
8" FSNTINU[
A TURN
eno
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