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NOTICE

This document is disseminated under the sponsorship
of the Department of Transportation in the interest
of information exchange. The United States Govern-
ment assumes no liability for its contents or use

thereof.

NOTICE

The United States Government does not endorse pro-
ducts or manufacturers. Trade or manufacturers'
names appear herein solely because they are con-
sidered essential to the object of this report.
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APPENDIX A -
PROGRAM FULL INPUT PARAMETERS AND LISTINGS. :

 The Pfogram FULL input deck consists of the following:

Card 1l = o - UNITS: MPH

|F7.3|

V = Vehicle velocity

Card 2 . | UNITS: FEET

|F7.3|

L = Axle spacing‘(Truck wheelbase)

Card 3 UNITS: FEET

|F7.3
’ a

2a = Truck spacing (Vehicle wheelbase) .

. card 4 . .. . . . . . UNITS: LBS/IN

IFR;4|

<

K1 = Primary suspension vertical stiffness (Equalizer
'spring constant) :

Card ‘5 - Co - UNITS: LBS. -

]F%2.4|.'

Wl = Truck frame assembly (not inciuding wheeisets)h
Card 6 o S _UNITS: LES/IN

F12,4| :

K2 = 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 Variables)
(8) - UNITS: -NONE .

12 I2
IFREQ ND

(9) | UNITS: NONE
714

), N=1, NDF  FOR IFREQ

DF(1) FOR IFREO

R
N

(10)

8F10.4 ) A UNITS: HERTZ
%rTNT_Nél, NDF+1  FOR IFREQ = 1

FL (1) FOR IFREQ

]
NS

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 (max-
imum of seven). DF(N) specifies the number.of'pointsifor‘the'1
rangé‘FL(N) to FL(N+1). FL(N) gives the lower limit of the Nth
frequency range, and FL(N+1) is.;helupper limit for the Nth rangé.
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 the starting frequency of the first octave, Note that the
remainders of the DF and FL fields, are left blank, -

Card 11 "~ UNITS: NONE:

Igt
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N1 = The number of BETAS (BETA is the damping ratio
associated with the secondary suspension) to be used.
in the respoénse coﬁputatidn'of vehicle response.‘ (A
maximum of 7 values) '

.. Card 12 -

7F10.4 ~ UNITS: NONE
lET37‘"L . '

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

Card 13 | UNITS: FEET:
|F12.4 '
RHO
- RHO = Radius of gyration of car-body

Card 14 - ~ UNITS: NONE
| L6.] L6.
PT

OPT 1 controls displaceméntjplofsti
‘ OPT1 = TRUE for plots
OPT1 = FALSE for no plots
OPT2 controls acceleration plots
| OPT2Z = TRUE for plots::
OPTZ = FALSE for no plots , _
© OPT3 controls acceleration response due to track ir}egﬁlarity
of the form v, = aj} (amplitude promotibnél to
wavelength)
OPT3 = TRUE for plots
~ OPT3 = FALSE for no plots

Card 15 UNITS: - NONE

L6 L6 L6
0 PT5

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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CRreacses®atatobasalanastrantodaee
_Cu® FULL (7=29=75) e Rl
e R e R aat s nat el aReeassnasnntons
Ce® FOLLOWING TEXT PRINTED FRQOM FILE DSKBIFULLPS.F4 [4351,533] 29=~JUL=75
Cotpedaatasdsabasdatadastnnntand
;umﬂAE;DiﬁﬁﬂilnﬂnﬁAMEHLZEELAﬂl;lllYPE(gﬂ)w*,“
NATA TITYPE/ 2541,152/
LOGICAL PRINT : T
LOGICAL OPT1,0PT2,0PT3
NIMENSION BB (5 ) s e
DIMENSION B (5 )
. _DIMENSION F(20a0) e e
NIMENSION PF(200)
_NIMENSION LAM(2p2) e s
INTEGER 0OF(9)
NIMENSION FL(B)
NIMENSION EZDDV(ZQOpS)

NIMENSION APoov<20z.5)
__NIMENSION 22A(200,%)
NIMENSION APA(2p2,s)
__NIMENSION ZAppv(2@?, 5),Z2APA(200, 5)
NIMENSION 22V(200, 5),AAPV(200@, 5),22VYN(220,5 ) ,AAPVN(202,5) .
_1PBAA(20QA,5) TR R )
REAL M
_REAL LAM
FQUIVALENCE (SAVEM(1,1),22V), (SAVEM(1,6),AAPV),
 X(SAVEM(1,11),22VN), (SAVEM(1,14),AAPVYN), (SAVEM(1,21),22AR),
X(SAVEM(1,26), 22o0v>.(SAv:M(1.31).APoov>.(sszM(1 36), leov>
REAL K1, K2 s 5 RS
¢ALL PLOTS(IBUF,362,16) P/
_ CALL PLOT(D,,=11,,3) e s
CALL PLOT(2,,1.1,-3)

. PI1=3,1415926%
C FIRST DATA CARD IS VELOCITY IN MPH
___READ(272,4) V1 i i B gt

1 FORMAT(F?,3)
_ysV1e52802,0/3620 sl L g
C SECOND DATA CARD Is L IN FEET
i READ(20,2) XL o
2 FORMAT(F?.3)
_C TWIRN DATA CARD IS LL IN FFET o BRI
READ(22,3) XxLL
3 PORMAT(F?2,3)
" C FOURTH DATA CARD IS K1
_____READ(20,4) K1 TR L S
C FIFTH DATA CARD IS W1
READ(20,4) W1 ——— NPT PR % S LR
C SIXTH DATA CARD IS K2
___REAp(27,4) K2 A el s
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CR s Rt It RN E R RR RO RRRRORNES
S Cus FULL (7=290=758) .
C'IQ..I'QQlM.O&Q'.QOQ’G&...&'DQQ )
G 47 FQRMAT(1Hﬂ¢5_4iﬂHNQHBE.MQ__EE*Aﬁ__ 12)
£ COMPUTE FREQUENCIES -
No 58 J=s4,N1

MRITE(S,48) B(J) o '
4av£oRnA1_1ﬂzL5xLJHBEJA zm¢fialil~ﬂ_._“~: L
rE(J)8B(J) '
5% CONTINUE :
 802=SQRT(2.)
no 447 Ja1,N1 - : & _ e
B (J)HB(J)/SQE . ,
_ 427 SONTINUE
WRITE(6,511) IFREQ,NOF
511J_O_MALLL5)<46M£REQ_§4L245_L4HNDF=;IZ) ..
WRITE(6,513) DF ,
543 FPORMAT(/5%X,4uDF :.714)
WRITE(6,515) FL ' ’
__ 545 FPORMAT(/5X,B8HFL(HE) w,1aF 10 4) ' ——
~ WRITE (6,516) XRH .
516 PORMAT(4MRA,5X,64RHO & ,F12, 4) I
WRITE (6,406) OPT1,0PT2,0PT3 :
WRITE (£,428) PRINT - - C —
4ps FORMAT(1Hpg,5X,7HOPTL = ,L3,11H , OPT2 = ,L3,11H , OPT3 = ,L3)
408 PORMAT(1HOA,5X,8HPRINT = ,L6) : e
. caLL FTABG(IFREQ NDF.DF FL,F, NF)
C_COMPUTE LAMBDAS
’ N0 88 Nag,NF
taN
LAM¢I)my/F(N) ] _‘- S ] '
BB GONTINUE I ‘o
c COMPUTE 22/VM FOR EVERY S FoR ALL BETAS
DO 1p9 Jmi,N1 '
DO 179 Imi,NF
c GOMPUTE S For EVERY LAMEDA
' S(I)s2.00PlaF(]) " ‘ o
182.Q_3¢J)/H22 : a - —
g2sWldeee (2, ¢¢M)¢w2!0'2 R
£38(2,0+MY0B(J) '
cem2, zacw1!'oz)n(H2!o02)
gasu2deiZee2
" AL1®C2/C4
A28C3/CS
A3®1.0/C4
. C RpAlL TERMS IN DENOHINATOR
DRIL . P~(A1aS([)no2)epAJaS(])ong
c IMAGJNARY TERMS IN DENOHINATORV. :
nxnC1os<!)-(A2-s<1>¢-3)
DLLDLILI THILLY -
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Catautuabatunslanastanaraniatans

_Coo FULL (7-29%75) :; S

cui.uon.OQuoifoo.ooﬁ.colpoquﬁoo'f

- C

e AAPVYNC(L, J)mAPVYN - : cL e

CDMPUTE 22/V2 » A PHI/VD
PIBZOVReAL

P2322Viedy

L ..P3mE2VIeAL S

P43Z2VReBq
FAR{=P1-P?2

Z2AI1=2P3+P4

233APYR#A? - ' ' e

- Pe=APVI#B2

_ _PYRAPVReB2 - L

PERAPY]®A2

- 2AR2:2P5-P§
BAl2z2P7+Pg
PARIzBARL+ZAR2

RFATZ=ZALIL+EAL2
!AVNISQRT(!AR3902#2A13*02)/4 2

FEAA(L,J)mBAVN

PR(1)m((2, QQPIOF(I))Q'2)/386o - .

Z20DV(I,J)mPF (1) #32VN

APDOV(I,J)uPF(T)®APYN = - : e e+ e e

2ADDVCI,J)mBAVNSPF(])
APACT, J)RAPDOV (T, J)8LAMCII#12,
zzAPAcx JImBADDY (1, JI*LAMIT) #12,

J8E200V(1,J) 8LAM(]) #12, e

100 CONTINUE
1f (,NOT,PRINT) GO T0 4@%

118 PQRMAT(4M@,4X,9HF EQQEMQ__2117HZZQQ!VB‘ix,9 {APH

501 PGRMAT(1H514X 9HFREQUENCY, 1Dxn7HAPHI/V0 4Xo12H(22#APHI)/VB)

603 FORMAT(1MA,3(2X,E13,6,2X))

xX)

- 4g@ FORMAT(1M@, 4X, 9HFREQUENCY, 9x.9HAPHIDD/A1 11X, 5HB2/VB, 10X, 7HAPHL/VD

128 FORMAT(iﬂﬂ.4X.9HFREQUENCY.5X.16H(ZZDD¢APHIDD)/V0 1X, 16H(EZDD*APHID

)

112 PORMAT(1H504(2XaE13 6,2%))

X)
94 FORMAT(4MW1,3X, SHBETA,z 5:4)

10D/VB 19X, 7THER0C /AL

00 120 Jei,NL
WRITE(6,94) BB(J) -

_WRITE(6,110)
DO 119 J®1,NF

WRITE(6,112) F(I)nZZDDV(l J)aAPDDV(I’J);ZQA(I Jy

119 CONTINUE ‘ e e

120 CONTINUE
00 156 Jsi,N1

WRITE(6,94) BB(J)

_WRITE(4,408) B L

114



CQ¢0000Q69*90oboauo.nowoobounan
Cer» FULL (7=29=78) o
Canpiiaadairatadtilogiasnsansndsen ) .
e DD A87 I1SALNEL .
WRITE(S,112) F<1>.APA(1 J) EZV(I J).AAPV(I.J)
187 ~ONTINUFE
156 CONTINUE .
R .. D0 142 Js1.N1 . e - e
NRITE(6.94)'BB(J) :
HRITE(8,128) S
nd 132 I=1,NF
..... ._uglliié+1124_Eiil+zAnDﬂLI4J1+z2APA114J1+2EVNLJ4JJ
13@ CONTINUE :
.140 GONTINUE . . 0 0 . . . S
N0 166 Jm1,N1
__WRITE(6,94) BBLJ)Y . . . e
WRITE(6,601)
A0 147 l181,NF

MRITE(6,6083) F(I).AAPVN(! JYL2ZAA(T,J) L
182 GONTINUE - —
166 MONTINUE '
4p% PONTINUE . . . } . .

0O

TEST FOR PSD PLOTS S

. . PSD=@ . L

READ(22,8101, END=815) PSD
..... 812 __PORMATCASY [,
1F¢PSD .EQG. 'RAILP'") IPSD=1 '

815 CONTINUE R

IFCIPSD ,EQ, @) GO To 820
e _CALL RAILPL(F,Ve12,,NF,48,]1TYPE,SAVEM, 2@z:2ﬂo6)
82@ cONTINUE
oo Rmygo0y . R
R1%.20291 o
R28,Aa1 o . B

DO 208 1%1,NF |
. FL1)=ALOGLB(F(I)) .

N0 308 JW1,N1 T
o 1P{Z200VAI,J).LT.R)._220OVCI, =R,

2200v(1,J)=ALOG1O(22D0V(L,J))

APDDV(1,J)mALOG12¢(APDDV(],J))
1F(22A(1,J),LT,R2) Z22A(1,J)=R2
32A(1,J)%ALOGLB(22A(1,J))
1P (APA(TsJ) LT.R2) APA(I,J)=R2
APA(I,J)=ALOGLO(APA(L,J)) , :
- 1F(22APAL1,J)LT.R2). ZZAPA(ILJ)=R2M_“,WM___- —
F2APA(],J)BALOG1A(22APAC(L,J))
AFCZADDVII,J).LT.R) ZADDV(I.,J)=R.

115
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Cataataadosaiasdadataessranandens

gow FUIL (7«29978)

CaRaateat It tabubilonantensnsned

2A0DV(D,J)mALOGIACRADDY (L d)) ~
IF(22V(I,J).LT,R1) ZEV(I,J)®R1 "
. BEV(1,J)wALOGIp(2BV(],J))

IFCAAPV(T,J).LT,RL) AAPVLI,J)=R1
o AAPV(1,d)=mALOGLACAAPY(L.M))

IF(ZZVN(I,Jd).LT,RL) ZBVN(I,J)=R1

B2VN(1,J)=ALOGAG(BAYNIT,J))

IFCAAPVNCTSJ)oLT.R1) AAPVN(I,J)=R1

AAPYN(T, )

RALOGIA(AARYN(L,J)) .~ -
IF(Z2AACT, U0 LT, RL) BEAALT,J)=RY

__EEAA(ILJlsALQﬁlz(E!AAJJ+Jll__
3@ GONTINUE
209 CONTINUE

PINF+i)mmg,
P(NFe2)m,5

PDEL=SF (NF+1)
FSCARF (NFe2)

Glz=4,
ﬂ21-3 L ]

5113"5. ‘
NO_S52@ Jei1,Ni

220DVINFe1,J)861
220DV(NF*2,.0)n1,

APODV(NFe1,J)861
APDDV (NF#2,J)md,

B2A(NF#1,J)862
BRA(NF*2, )1,

APA(NF+1,J)862
APA(NF#+2,J)=1,

" B2APA(NFe1,))aG2
B2APA(NF#2,))n1,

zanov:mroi JI1sGL
! 1.

P!V(NF#ioJ)-Gil
RRV(NFe2,J)my,

AAPV(NF+4,J)s611
AAPV(NF»2,J)nd,

ZEVN(NFel,J)uG11
FZVN(NF2, J)a1,

AAPUN(NF#4,J)8611
AAPYN(NFe2,))u1,

ZEAA(NF#L,J)s011
ZBAA(NFe2,J)=],

508 CONTINUE .
1FCOPTL) GO TO 401

1F(OPT2) GO TO 492

“IF(OPT3) GO T0'4Q3
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Cotantantadadoladantadstsnianssy A
_Co® FULL (7-29=7%) I e
c....QQO.QOQGQOiOQlOGQGQOOOQQGQ :
oGO YO 400 : : gg;_“;m_“ e
4p1 CONTINUE P

caLl LAXIS(0.,2.,3,9HFREQUENCY, 9.6.:*1 2) - : ——
CALL LAX!IS(p.,d3,,7,13H22/VB (IN/IN),13,7,,-5,1) '

e GALL HVGRID(@.,08.,2,,1.,3,7) "~ _ . :
cALL SYMBOL(2.5,8.75,2.14,36H VERTICAL TRANSMISS?BILITY s
X0,9,36) . R - ' o
No 147@ !Ii N1

XPGCF(NF)-F(NF¢1))/F(NF#?)
YP'fliiLNEL!l*Z!y(NF0111)1122V(NF*2nILMP_
CALL SYMBOL(XP,YP,,07,3HB =,0.,3)
—CALL NUMBER(999.:999., _ .27.BB(1),2,.2) _. SUU
1@7@ EONTINUE

W2.K1,K2,VY)

CALL PLOT(12.,0,,=3) o
S @0, 3, 9HFREQUENCY, 9,6, .1, 2),_“”““» o
cALL LAXIS(P.,@.,7,18HAPHI/VD CINZINYS 15.7.»~5o1)
- . _.___ELAJ-L H.VG_RID(E J-ﬁ-&-l—ZnLimJJl?)
' cALL SYMBOL(ﬂ 5,8,75,0, 14.38HROTATIONAL (PITCHING) TRANSHISSIBILIT

N0 1480 Ia1 Nt
___BALL~CL1NELF;AAPN(;;Illuf FDELJFSCA AAPV(NF*ijl) AAPV(NFazoIJ 1)
XPE(F(NF)=F(NF+1))/F(NFe2)
.m__n_nﬂ!(AAR¥1NE4l)-AAEM(NF&iLl))ZAAPV(NFﬁZLI)"____,AH__w”_“_»
CALL SYMBOL(XP,YP, ,27,3H8 =,0,,3)" : ‘
o ziﬁallliﬁ..Z) _ . A s
1®a? GONTINUE ' : :

 eALL GPROVA, XLLoXL.XRH. WL M2, K1.K2, V) . .
" EALL PLOT(12.+8.,=3) , -
o CALL LAX]S(@..@,,3,9HFREQUENCY,9,6.i=1,2) .
CALL LAXIS(D.,0.,7,13H22/V8 (IN/IN),13,7,,-5,1)
10¢ @, 2@0220010,8:7) - o
cALL SYMBOL(®,5,8,75,8.14,36M VERTICAL CARnCENTER DISPLACEMEN1 ,

L Xg,08,36)_
eall SYMBOL(Z,.S,s, 55.0 14.36HDUE 10 sxnusoonL TRACK IRREGULARITY.

no 1%95 !SiaNi )
leLllLN' FDELLFSCALZEVN(N?*i I)pZEVN(NFtZﬂJ)!i!
YP'(!!VN(NF 1)=ZBVUN(NF#1,1))/22VN(NFe2, I)
,_M_MXP'(F(NF!-F(Nrﬁi))/F(NF¢2) - : e L
e eALL SYMBOL(XP,YP, . 27,348 =,0.,3) -
. CALL _NUMBER(999.,.99%.,_ «07,BB(1),7,,2) e .
10908 CONTINUE o
;——————EALL_EPRLMi;xLLJXL4anLu11HZIKi K2.V) - = = : e
CALL PLOT(12.,0,,=3) _ S
CALL LAX!S(Z- lﬂ;lSlQHFREQUENCqubbo0"112) e
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. gee FULL (7»29u78) e
GOt antastanalalodassdsransadene
cALL LAXIStB.,0,,7,15HAPH]I/VE {IN/IN,01!L1|I'5 1)

CALL HVGAID(D,,5:,2,,1.,3:7) | R
W PITCHING RESPONSE_TO_ . ..

X2.0,36) ‘
,.QALL_SIMQQLJQLELalﬁsj¢115.36H _ SINUSQIDAL TRACK [RREGULARITY 'y
X@.8,38) : T
............... 24,N4
CALL CLINE(FyAAPYN(1,1),NF,FDEL, FSCA.AAPVN(NF¢1 1), AAPvNcNFcz.I).1
4y . o

, T XPR(FANF)=F (NFe1))/F (NFa2).
o _YPE(AAPYN(NFE ;1) =AAPYN(NF®4, 1)) /AAPYNINF*2,1)
© @ALL SYMBOL(XP,YP,.87,3HB =48.,3)
CALL _NUMBER(999.,999,, _107,88(1),08,02)
zaoz CONTINUE
CALL GPROVA, XLL . XL XRH, W, W2 K1, K2, V) L
‘oAbl PLUT(12000.0'3’ '
A lilniiﬂnl;l’HFREQUENchglbol'ila’ .
CALL LAXIS(D.,8.,7,28H(32+APHI)/VD (IN/IN),20,74095,1)

| _;__QALL_Hlﬁwiaig_LQLLZLJL_J§J7)
CALL SymBoOL(d, 5_ 75,0, 1‘035HVERT!CAL CAR DISPLACEMENT (OVER TRUCK

~ CALL SYMBOL(P,5,8,55,0.14,36HDUE TO SINUSOIDAL TRACK IRREGULARITY.
. X2,8,36) _ . e :
N0 2010 Is=4,;Ni
_GALL. CLJNE(F.!!AA(i.!)LNFoFDELpFSCA BEAACNF+4,1),Z2AA(NFe2,1),1)
XPO(FINF)=FINF41))/F (NFa2)
_YP®(ZBAAINE, [)=Z2AA tnr‘1,1))/zng<~E+gjz) A e
‘GALL SYMBOL(XP,YP,.087,3KB =,8,,3) - e
- GALL NUMBER(999,,999.. .a7.aa<1).a..2) .
2740 GONTINVE : _
' GALL_QPR(VioXLL.XL;XRH.HtcN20K1 K2, V) - N
GALL PL07(12..0..-3> , ‘ :
.Ajr(OPY T

1F (0PTS) X T0 405 — -
.60 TO 4gQ%: ' e
:;ﬁQl?,CONTINUE Do : - .
L A 2 OHFREQUENCY,956,,~1,2)
- GALL L‘XtS‘ﬂeoﬂ.n’&l&HEZgU;Yﬂ (6'S/IN),16,74sm411) '
[ ] [ | 1 48 N [
CALL sYM80L¢(2.5,8,75,0., 1‘:36H VERT{CAL CAR~ CENTER ACCELERAT! 0 ’
2 ) TRREGULARTTY,
catl SYM!OL(B.S.B.B! B, 14,36HDUE TO SINUSPIDAL TRACK IRR E V] ITY
. X0,9,36) i ‘“%__;“
: D0 1012 !‘1!"1
gabl EL1 NE(F,22DDV(1,! 2, FgFDEL. QA!ZZQ VINF+1,1), 2DDV(NF¢2.I!n1
L)
_XE_LELHEL_ELNFtlllLELMEQQ) : S

Zl!
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- YE'LEiDDVjNF4ll-ZZDDV(NE¢1¢J))/EZQDV(NF*Z 1), D
cALL SYMBOL(XP,YP,,07,3HB =,0,,3)
e CALL NUMBER(999..,999.,., (07,BB(I),@,,2) . .
1840 CONTINUE
. _gALL GPR{V1,XLL,XL,XRH, NioNZOKl:KZ V)
caLL PLOT(12..0..~'3’ :
_HGALL»LAXIS(G.al.:3.9HFREQUENCY.9:6.¢~1 2) .
cALL LAXIS(@.,2.,7,18HAPKHIDD/VE (G*'S/IN),18, 7a.~4 1)
e CALL HVGRID(A . @.024,1.,322) -
eall SYMBOL(®,5,8,75,0.14,36H ANGULAR (PITCHING) ACCELERATION ’
- Xﬂ.EJJG)AW.h_._U ——.
call syYMB0L(3,5, 8-55:0 14 36HDUE TO SINUSOIDAL TRACK IRREGULARITY;
L XP,0,38) - -
: no 1229 l=i,N1
___-MMQMMLMWMMNF_LLU4AEDDV (NF2,1)41

_ .XE_jELNE)-F(NEtllltFletz) _ —
YP®(APDDV(NF,1)~-APDDV(NFe1, l))/APDDV(NF*Z 1
e GALL_SYMBOL(XP,YP,.87,3KB =,08,,3) . .
. CALL NUHBER(999..999-: 107.88(1), Per2)
..... 1227 CONTINUE e —
CALL GPREVL, XLL,XL)XRH,W1,W2,K1, K2 V)
—CALL PLOT(12.,8,,=3) . _ ST
CALL LAXIS(E..G..3.9HFREQUENCY.9.6.:—1 2)
«-MﬂcALL -LAX1S(@.,8,,7,25H(2200+APHID0)/VE. (G'SIIN):25:7.1~4.1)
gALL MVGRID(D,,2.,24,1.,3,7)
ﬁ__;cAtL_S§M50L1ﬂ+5+B+15+1+1$4JEHVERIICAL“CAR_ACCELLERAILQN_LOYER TRYCK
1.0,2,38
.__“Auicth SYMBOL(@,5,8,55,8.14,36HDUE TO SINUSOIDAL_ TRAGK IRREGULARITY,
2,0,36)
e . —00. 1050 1s4,N1
gALL CLINE(F, 2ADDV(1.I).NF FDEL, FSCA ZADDV(NF*ioI).EADDV(NFoz,I).i
1)
XPR(F(NF)=F(NF+1))/F(NFe2)
o YPB(BADDV(NF,1)=ZADDVINFe1,1))/2ADDVINFe2,1) . __ .
CALL SYMBOL(XP,YP,,07,3KB =,08,,3)
. CALL NUMBER(999,,999., ¢87,88(1):0,,2) . ___ . __
1083 CONTINUE .
.~———~———cALL—aERJM1+xLL4xL¢XRRJHiJHalKleZLy)*M_M
cALL PLOT(12.:8,,3)
_..—1JF(OPT3) GO T0. 4023
- 60 TO 492 : :
423 CONTINVE . _— e
CALL LAX!S(D..E..s 9HFREQUENCY 9, 6..-1 2)
—______cALLwLAXLSLQL;ﬁ+;1413H!2DQLA1_(B'S);13¢Z¢J~3¢i)-_w :
: C‘LL HVGRID(ﬂl'ﬂO’20’1003l7)
CALL SYMBOL(2.5,9.22.0,14,364 VERTICAL CAR*CENTER ACCELERATION
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c;o.i....o00G0000¢OQQ|00000000l

X2,.2,36)

CALL SYMBOL(P,.5,8,80,0. 14.37HDUE TO TRACK JRREGULARITY OF THE FORM

X.0.0,37) e
CALL SYMBOL(®.5,8,80, ﬂ 14.36H Vg a AL & NAVE LENGTH ’

e KR E,38). o e e

DO 1230 !=1,N1

SR— CALL CLINE(F , #2A04, 1) NF,FDEL,FSCAL,Z2A(NF+1,1),22A(NFe2,1), 1)

XPE(F(NF)eF(NF+1))/F(NF42)

_____Y_LLEZLLMKLJJ_ML&L_LLLLEZAJNE_ZJ_IL__ . -

€ALL SYMBOL(XP,YP,.B87,3HB =5,8.,3)

e GALL- NUMBER(999,,999, s 4@7,BB(1)0@,02) . _ . . ..
17239 CONTINUE
e o ALl GPRIVE W XLL XL XRM, WL, W2, K1,K2,VY. . . .

CALL PLOT(12.48.,°3)
CALL LAXIS(D.,8,,7,18HAPHIDD/AL (G'S),15,7,,-3,1)

_MVeRID(A, 0. s24,1.,3.7)
eALL SYMBOL(P.5,9.08,8,14,36H ANGULAR (PITCHING) ACCELERAT]ON ’
Xg.0,36)

call SYMBOL(®,5,8, aﬂ P,14,37HDUE TO TRACK IRREGULARITY oF THE FORM
X, 0.0.37)

eALL SYMBOL(G 5,8,60,0. 14.36H VB = A1 » WAVE LENGTH .,

0 1042 lz1,N1 o S
(F o APACY, 1) NF4FDEL, FSCALARA(NFwioI)pAPA(NF+2,1) 1)
xp-crch)-r¢Nr¢1))/rc~r¢2> 4

F+2,1)
CALL SYMBOL(XP.YP:.E?-SHB =aﬂ..3)

- -___QM_M_MSEMLL‘_LM'QE(I _),.!.ﬂ,l 1,2,) e e e i e e

1748 GCONTINUE
— CALL GP

RAVAXLL XL o XRH )WL W2, K1 K2,V) . e
CALL PLOT(12.40,,3) | -
F GUENCY.9.6.L-;.2)

GALLrLAXIS(E.-B.;7.22H(22000APHIDD)/A1 (6G'S),22,7,,-3,1)

) LLJ_J.Z_L..
“CALL SYHBOL(B 5,9,80,8.14,38NVERTICAL CAR ACCELERATION (OVER TRUCK

)
CaLL SYHBOL(G 5,8.80,2, 14 37HDUE TO TRACK IRREGULARITY OF THE FORM
X,2.0,37) o

X2,0,368)

N0 1062 l=24,N31
CALL CLINE(F,22APACL,1),NF,FDEL,FSCA, EZAPA(NF¢10I[a22APA(NFt2,I)ai

1)
XPE(F(NF)=F(NF+1))/F(NFu2)

YPR(Z2APA(NF, 1)~22APA(NFe1,1))/22APAINF*2,1) ‘
—CALL SYMBOL(XP,YP,,R7,3H8 =,0.,3) ___ .. . e

120



CHltantandasdeedasasnsnansansaedand

- Lew pULL (7m20a78) i "

ca"QOQQ'QQ.O..Q.Q’.‘COGQ....Q.

e CALL _NUMBER(999,,99 Qes 407, BB—LLLLE.;_J_ZL
1740 CONTINUE

49 CALL PLOT(19,,2,,«3)
P -5 4 + |- I .
£ND ‘

SUBROUILME_GPRLMLLXLLLXLLXRHLH1LH2¢KILKZLML-__M~<__Mhmu_WNUm
Rp AL Ki,K2

..1a@ I
cALL PLFORM(.50,8,208,.27.V1,1,0, 1:21H(4HV 2,F12.2,44 MPH),20,2.)
CALLﬁELEQRML45ﬂ4145544ﬂlJMJJJELlLZQHL&Hl___LilzLZLZH ET/SEC) .23,

in,)
,ALL_ELEQBM145ﬂ+Z41ﬂ44ﬂl;XLLLl4ﬂ4142ﬂHi1HLL~£4£1242138 FT)2e4948,)
CALL PLFORM(.50,7,55,.087,XLs1,2,1,20H(4H24 =,F12,2,3H FT),19.0.)

_FT),49:2.)

CALL PLFORM(3,5,8,80,.07.4%W1,1,82, 1,20H( 4HWY =.F12.2.3H LB),19.,02.)

. CALL _PLFORM(3,5,7,8%5,.07,W2,1:0,1,20H(4HW2 =,F12.2,3H LB),19:0.) .

1CALL PLFORM(3,5,7.78,:07:K1,1:8,1,25H(4HK1 2,F12.2,8H LB/INCH), 24"

~1.8) [

1CALL PLFORM(3,5, 7.55..z7.K2.x @,1,28H(4HK2 =,F12,2,8H LB/ INCH),24
2 B0} : -
RETURN '

:_INQM__T_;,.__M e o

SUBROUTINE PLFORM(X,¥,HY,ARRAY, IARRAY, 10RF, N, HEQRM,NCHAR (ANG)

"SUBROUTINE PLFORM
(REAL/ZINTEGER VERSION)
RRURRNBRRBDOARNCIRES

THIS SUBROUTINE ALLOWS THE USER TO PLOT A MIXED STRING OFP

THE MODE, REAL OR INTEGER, CANNOT BE MIXED DURING ANY ONE CALL,
__DROINARILY, 1 PLOT SEVERAL NUMBERS ON A LINE, WITK
HOLLERITH IDENTIFIERS, WE HAS TO MAKE AT LEAST ONE CALL TO SYMBOL
_ __AND AS MANY CALLS TO NUMBER. AS“HE_HAS_NUMBERS TO PLOT,  THIS ROUTINE

ELIMINATES ALL THOSE CALLS,
THE CALLING SEQUENCE I8 : -

,‘ﬂ.~_ﬂm_ﬂALL.ELEHRMLX+1+HE15HJ ARRAY;IARBAY:LQRE;N FORMAT, NCHAR ANGLE)

¥, Y.. _. ARE. THE COORDINATES: IN INCHES: oF THE LOWER LEFT HANC
CORNER (BEFNRE ROTATION) OF THE FIRST CHARACTER TO BE
- PRODUCED, — o
HEJGﬂl_ﬁ_LS~IHE_H£lﬁHI+.lN INCstJmﬂF TH£ CHARACIERS. 7O BE.
PLOTTED.
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ARRAY 18 THE ARRAY. CONTA!NING THE REAL NUMBERS TO BE PLOTTEC,
. - SINCE THE MADE OF THE NUMBERS BEING PRINTED CANNOT BE
MIXED IN ANY ONE CALL, THIS IS A DUMMY ARGUMENT IF
INTEGERS ARE BEING PRINTED ON TRE PLOT, -

fARRAY IS THE ARRAY CONTAINING THE INTEGER NUMBERS TO BE PRINTED
ON THE PLOT, THIS IS DUMMY IF RpALS ARE BEING PRINTEC ON
i o o THEPLOT 4 o

{10RF 18 1 IF INTEGERS ARE BEING PRINTED ON THE PLOT == xT IS
NOT 4 IF REALS ARE BEING PRINTED,

N - IS THE NUMB:R OF VALUES DESIRED TO BE PLOTTED FROM ARRAY,
PORMAT IS THE FORMAT OF THE LINE TO BE PLOTTED, THE ARGUMENT 15
. JN AN_H-TYPE FORMAT, FOR EXAMPLE, IF ARRAY CONTAINS 1,8
* AND 2,2 ‘AND THESE ARE TO BE PLOTTED ON A LINE IN THE FORM
’ - XI14 YBZQ' .
_ FORMAT WOULD BE
,A_:_W_WU‘__m__“zzuL2HXlF3 1.2X 2HY=zF3,1) .
~WHERE THE FORMAT IS ENCLOSED IN PARENTHESES PRECEDED BY
“AN M, PRECEBED BY THE NUMBER OF cHARACTERS BETHWEEN ANC
. INCLYDING TME PARENTHESES (IN THIS CASE 22).

NCHAR 1S TWE NUMBER OF CHARACTERS. INCLUDING BLANKS, T0 BE
PRINTED ON THE PLOT LINE., THE NUMBER MUST NOT EXCEED:
1308, THE EXACT NUMBER OF CHARACTERS 1S DETERMINED BY TKE
USER BY COUNTING THE NUMBER OF HOLLERITH CHARACTERS

~( INCLUDING BLANKS SUCH AS 2X) ANp SPACES SPECIFIED FOR
NUMBERS (SUGH AS 3 SPACES FOR F3,1) IN FORMAT, IN THE

__—_ABDM;_F_QRHALEXAHELMCHARBJ.Z- e R
ANGLE  THE ANGLE, lN._DEGREES A!T___NHICH THE LINE IS TO BE PLOTIED,

3 i NeRe el N No s N ReRo e o R e NeRo NeRe N2 X X2

oamn

N

c OIHENSION ARRAY(i)alARRAY(i) NFORM(ZG).RFORM(Zé) RITE(ZG).RDFORM(i
6.1 i . e )
REAL®8 RFORM, Roronn ,
DLTA.RFJJMH(._,AS)J&H(,2A5> OH(. 3A5> 6H( 4AB),6H( 5A5),8H( OA').
‘ 6H( 7AB),8H( BAB) ,6MH( 9AB) ,6H(40AB) ,6H(L11AS) ,86H(12A%),
COH(L3AS), AH(14AB) s 6H(LB5AS) , 6H(16A5),6H(17A5) 1 6H(18A%),
6H(19AS) ,AH(28A5),8H(21A5), eH(22A5>.6H¢23A5>.5H<24A=>.
athsAs).a_sz 6A5)/ ) o
xrcxonr LEQ. 1) WRITE( 41,WFORM) (TARRAY(1),1s1,N) :
IF(IORF (NE. 1) URLTLS_J.JNFORM (ARRAY<I,> 184,N)
NWORDSSNCHAR/S -
IF{MOD(NCHAR,5) ,GT, @) NNORDS-NNORDS*l
RDFORM(4)aRFORM (NWORDS) .
REWIND 14 . i e
READ( 1,RpDFORM) (RITE(1),I=1,NWORDS) ‘
. REWIND. 1
caLL SYMBOL(X,Y, HT.IITE ANG, NCHAR)
RETURN S B
END . .
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_Cae FULL (7229a75) B
 Catannaaterantetaeanenasensentnes .
e _SUBROUTINE HVGRIND(X,Y,XS,YS. MoN)

. Yp=Y$S
XF=X,XSOFLQAI(K)
Xg=X . .

e CALL PLOT(X@,YRL3)

DO 5 1=1,N _
— . CALL PLOT(XA,YR,3) . .
. CALL PLOT(XF, YB.Z) .
YAzYQeYS
XTaXF . i
XFaXa = .
g C X@=XT :
: XgaX$ - e
\LAE
XFaY+YSeFL QAT(N)
CALL PLOT(X@,Y0,3) :
DD 12 I=1,M i ——
CALL PLOT(XD,Y2,3) . .
o CALL PLOT(XB.XFa2) .
X@aX@+«XS :
_ XT=XF —
XFayY@
.42 ypsXT
RETURN
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SUBROUTINE FTABG(IFREQ,NOF,DF,FL,F,NF)

THIS SUBROUTINE COMPUTES THE FREQUENCY TABLE _

{

__1FREQmY RANGE INPUTS, =2 OCTAVE INPUTS
NDF = NUMBRER OF RANGES OR OCTAVES
b]2 FREQUENCY POINTS VECTOR
FL FREQUENCY LOWER LIMITS VECTOR
P " FREQUENCY TABLE RETURNED:

nanaaaaa

!

4% 8 1

NF NUMBER OF POINTS {N FREQUENCY TABLE

INTEGER OF(7)
__NIMENSION FL(R),F(2p0) R
tF(IFREQ ,EQ, 2) GO 70 52p

3 Q1 [

RANGE INPUTS

NFRg - ‘
DO 278 I®mi,NOF ..
asEXP(ALOG(FL(T+ L(I))/DF(J))

NFaNFel e

F(NFISFL(I)

 n0 188 Jm1,DF(Ly . o

FTCHF (NF)
1F(FT LGE, FL<1+1>-a4zanza11_ﬁg_I0 a2

NFENF+1
P(NFIRFT

CONTINUVE
EONTINUE

RETURN

"OCTAVE INPUTS

Cazes(,/0F (1))
NFEY

FINF)aFL(1)

00 7098 1e3i,NOF ‘ -
no 788 J=i, oF(i) ,

722

NEPENFed - L
FNF)aF (NF=1)8C ,
CONTINUE

RETURN

END
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APPENDIX B
PROGRAM FLEX INPUT PARAMETERS AND LISTINGS

The Program FLEX input data deck is arranged in 21-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 I2 12 12
RINT DISP. ACC. 'SP
These variables determine which of the possible outputs are
" produced. The displacement responses are always calculated and
printed, All other output is controlled by these codes:

0, Intermediate results not printed.
PRINT = 3 1, Intermediate results printed.
0, Displacement responses not plotted,
'DISP = 2 1, Displacement responses plotted.
. 0, Acceleration responses not calcualted. '
ACC - ; 1, Acceleration responses calculated, printed,
and plotted.
0, Acceleration Speétra not calculated.
SPEC = ’ 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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Position of hanging mass.

Position of car center of gravity.
Length of car,. -
Inset of truck center from each end.
Truck wheel base.

P = o X o

One-half of vehicle wheel base,

Card Group 3 UNITS: LBS
No. of Cards = 1 Required

| F10.5|F10.5]F10.5]
WI W2 WT

Wl, 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 C UNITS: NONE
No. of Cards = 1 Required '

| F10.5]F10.5]
8, Br

B, is the damping ratio associated with the truck suspension,

It can be calculated from the damping constant C,:

C M
_ 2 2
YT,
Br is the damping ratio associated with the hanging mass
suspension, It can be calculated from the damping constant.Cr:

o - Cr T
2 = OHEM
P T T e

Card Group 5 UNITS: LBS/IN.

No. of Cards =1 Required‘

|F10.5|F10.5[F10.5]|
X1 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 '

, 12 | 12
(1st Card) {REﬁlNﬁFL

A

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

DF(2) = FOR IFREQ=2
8F10.4 :
(3rd Card) %ITN77—§=1,NDF+1 FOR IFREQ=1 UNITS: HERTZ
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-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
vrange. 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(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,

Card Group 7 - : UNITS: FEET/SEC2
No. of Cards =1 Required ' o '

| F10.5

g

g is the gravity constant, usually 32,167 ft./sec?
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Card Group 8 UNITS: NONE
No. of Cards = 1 Required

Lt

ECCEN is the code for wheel eccentricity. Set ECCEN=0 to
assume 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

_Jo, if ECCEN
No. of Cards "{1; if ECCEN

|F10.5]

Card Group 10 UNITS: NONE

I n
= o

' ' _f0, if ECCEN = 0
No. of Cards ’{1: if ECCEN = 1
F10.5|F10,5|F10.5]| F10.5
PS S3  EPS/
Card Group 11 UNITS: -DEGREES
_ Y0, if ECCEN = 0 ‘ -
No. of Cards "31: if ECCEN = 1

|F10,.5 |F10.5 | F10.,5 FlO.S!
E A

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. EPS1, EPSZ, EPS3, and EPS4
give the eccentricity for each wheelset as a ratio of the
eccentricity to the amplitude of the sinusoidal input, THETAIL,
THETA2, THETA3, and THETA4 give the wheel eccentricity phase

angle for each wheelset relative to the sinusoidal input,

Card Group 12 UNITS VLTEST NONE
_ . \Y MPH
No. of Cards = 1 Required N INCHES/
CYCLE

128



I1 F9.2 :
S = {V, i¥f VLTEST
A, if VLTEST

non

1
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 adjustéd;vin'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 -

| Il
C

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 supplied; the program provides the uniform,‘b'eam:~
properties. In 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 a;cording

to this scheme:

If INCODE = 1, use group l4. ,

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.

129



Card Group 14 | UNITS: HERTZ
No. of Cards = {0, if INCODE

1, if INCODE
|F10.5]

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

(AN
- - .
o

- Card Group 15 ' ' UNITS: INTDIM NONE

No. of Cards‘= {0, if INCODE = 1 INTDEL FEET
I - 11, otherwise

| 110 | Fl10,2
I .

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, if INCODE
|F10.5]

E is the modulus of elasticity of the car body material and

is given only when INCODE = 3 or 4.

W =
-
N

Card Group 17 UNITS: LBS/FOOT

No. of Cards = { if INCODE = 1
INTDIM/8 otherwise

|F10.5] F10 5| 10.5|F10.5|F10.5|F10.5|F10.5|F10.5]
M (T) I=1, INTDIM
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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. s :

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, 5L
W(I), I=1, INTDIM

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 ='\0, if INCODE = 1,2,4
1, if INCODE = 3 .

|F10.5 |
TCONS

ICONST is the centr01dal CTOSS~= sectlon moment of 1nertla of
the car. It is needed when INCODE = 3,

4

Card Group 20 ' . UNITS: INCHES
No. of Cards = \0, if INCODE = 1,2,3 " ' :
INTDIM/8, if INCODE = 4

| F10. lelo 5|F10.5|F10,5|F10.5|F10, 5[F1044JF10 5]
1(J), J=1, INIDIM

I(J) is the tabular distribution functidn for the-centrdidal
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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CQ’.00‘0.Qﬂ.OOIOlDOGOQGQ’OQQDQQ ) . :
Goe FLEX (7-29=75K) : . .
ClO.Q.Di..#.DQ.O..QQ'QQ.QO.'“.Q

__JBL_jEuLQulNE_,EXI_EBLNIED_EBnﬁ_EiLE_DSKBl_LEXES4ES [4351,533] 29~JUL=75

GQOuOOootoooo.Quociuooocnoobafo

gno&oo MAIN PROGRAM FLE* sennan

_ £ THIS PROGRAM COMPUTES THE VERTICAL RESPONSE
~ GHARACTERISTICS OF A FLEXIBLE TRAIN CAR SUBJECTED

anoae

,LQSF,
MINV,GMPRD, INTPLT,FINPLT,LAXIS,LOGSCA/ALINE, :
GRID, SYMBOL , NUMRER, PLOT | - .

{
|

1

‘ !NPUTI FORﬂi DAT

QUTPUT!' LINEPRINTER(UNT 3) PLOT TAPE(UNIT 16) o

1NTEGER Nng,IM,Qu » INTDIM,ECCEN ,NATSIZ:NVAL. R
XPCOUNT,PLTNUM, PLTEM, FCODE, Js INCODE,FCYCLE ,FKVAL
INT R _PRINT,DIS PEC,V ST,F0D : '

REAL B, XBAR,LL.D L A, ML, M2,MT : _ :
REAL C2,0T,K1,K2,KT,LAMBDA,E,MASS, W, ], WDX2 o
REAL MoCoK,M11iI2.K11-F)0MEGA.FB.FM : .

REAL FL,M14FCT, 12FCT,K14FCT ' —
REAL WD,WLLD,WB,VORLAM,VV

REAL - TNoPI CONSTH, GOMSTz.CONSTs.CONST4.GONST5 _ e
'COMPLEX CE,C22,CPHI,8Y1,CY2,C21 : '

REAL. ALPHA,BETA, INTDEL UN JCONST, X, INTERMW

REAL W, W2,WT, BETAz.BETAT G,PLTF,CF

REAL PLTCG,PLTTC,WXBAR,LLDXBA,PLTMZY - -
 COMPLEX Q,QVAR;MAT,WORK,DETER, WORKN,ERR .'

GOMPLEX HORgz 36) ,]Q[N(;Q)
‘REAL ACCG,ACTC,AC#4,SPCG,SPTC,SP21 "

REAL R,EPSL,EPS2,EPS3,FPS4, THETAL ) THETAZ, THETA3 THETA4,FW
REAL WORKL,WORKM,XAX1S,YAXIS

DIMENSION M(36),C(36),K(36), 0(6)00VAR¢6)pERR(b:iﬂ@)pMAT(Sé)
DIHENSION FL(Q).FDEL(7) NORK(S&):

OIMENSION M11FCT(25).12FCT<25) K11FCT(25), MASS(ZS).
Xw(2%),1¢25),WDX2(2%) , L
DIMENSION CF(2¢p),CE(200).C22(200), CPHI(20@),
Xcyi¢2eo),cy2(200),C24(200),PLTNUM(I) I
DIMENSION PLTCG(20@),PLTTC(2088), PLTHZ1(2@¢>.PLTF(2@B) -
DIMENSION ACCQLZ&QLLACTC(ZQG)'A021(2lg)o
XSPCG(202),SPTC(200),SPZ1(200) : L
DIMENSION SAVEM(200,4),IITYPE(s) . _ L




Canpriantaantal sl et rosnoensed . . o
Cow FLEX (7=29=28%) . e el
CQQQQC..Q&l.‘l'i.l#b##&lﬁ..l##.
EQUIVALENCE: (SAVEnlililJELTCGL1)>Q(SAVEMLLng__LITC(l))’(SAVEM.
Xt1,3).PLTMEL (1)), (SAVEM(L1,4), ACCG(i));(SAVEM(i:’) ACTC(1>)o
o X(SAVEM(1,4),ACZ1(1)) _ e .
POMMON/SUB/INTREL W
GOHMD&~L§QELQI1ECYQLE:XAXISpFKvALJNVAL YAXIS
X VLTEST,VV, W1, W2, WT,K1,K2,KT, FB BETA2,BETAT,INCODE
XAECCENJ_EN e ) - . ) R
nATA 11TYPE/L, 1 1'202!2/
NATA JDEN/(d1.,0,),6%(Q,.,02, _;_1¢4m¢)Jﬁﬁiz44ﬁil¢iitia.).m_n,,
xb.(ﬂuiﬂ ’p(lt}ﬂ )16.(0|p )l(iobu ) 6'(”0.”0)0(10!0 )/

NEFINE U T0 BE THE UNIFORM BEAM BENDING MODE FUNCTION

UW(X)3COSH(BETA#X)+COS(BETAX)~ ALPHAO(SINH(BETA*X)
_______ __XeSIN(RETA®X)) IO

o

e SETUP CONSTANTS. INPUT ON_ FoRﬂiJQATL_QUIEUT ON_LINEPRINTER .
¢ UNIT 3. XAXIS AND YaAXIS DETERMINE THE S1ZE OF THE PLOTS

[} - ] e

MATSIZ2236 o _
- NMVARZA e e - i — - : : USSR U
IN=1 : , S a
b e = nuT!B ‘_;.dm__m_W@“mmem_;M“Am;_mT_mwﬂmm“_w“_.-_ et .
XAXISa5,5 > . S
YAXIS®B8.8 . o
5 “___BEAQ_ELXEQ_LNEUI_QAIA
c

READ(IN,105) PRINT,DISP, ACCpSPEC e e e v

10% FORMAT(412) . VA : :
. .. __- READ(IN,112) B,XBAR,LL.D.L:A . ,x' o L o .
148 FORMAT(8%10.5) . o R Co
N W1, W2,HT i o

READ(IN,110) BETA2,BETAT - | _
| __READCIN,$18) K1.K2,KT _ il
READ(IN,115) IFREQ, rpoog S
145  PORMAT(212) e
READ(IN, 120) FDEL S
127 rORMAT(714)
READ(IN,422) FL S - R
122 PORMAT(BF18,4) .
~ READ(IN,112) G S o
o READCIN,135) ECCEN. . o

¢ ‘ . R
€ GENERATE FREQUENCY TABLE ; - L

c - R
cALL FTABG(IFREQ,FCONE,FDEL,FL,CF NFREG) =
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CrPastaalsrassbonastsssronnetand
Cad FLEX (7=29a75) N
CQ.QCQO.'l'.’.'&..’.loi....‘“il :

IF(ECCEN (NE. 1) GO TO 125
c

€ READ NHEEL ECGENTRICITY PARAMETERS [F ECCEN = 1
c
. READC(IN,112) R
"~ READ(IN,11¢) EPS1,EPS2, EPSS.EPS4
... RPADCIN,312) THETA1,THETA2,THETAS,THETA4 _ _ __ _ _
125 CONTINUE ‘

¢ " READ VELOCITY OR NAV!LENGTH INPUT

READ(IN,$38) VLTEST,VORLAM _ : E
432 FORMAT(!1,F9.2) , e
: READ(IN,133) INCODE ‘
133 PORMAT(IY) i —
c

c .READ CAR BODY P P;Rf:gs ACCORDING TO INCODE VAWUE
 IF(INGODE. ,LT.3) READ(IN:118) FB

" IF(INCODE: ,EQ,1) GO YO 145
READCIN,14@) INTDIM, INTOEL

142 PORMAT(110,r10.2)
{FCINCODE ,GT, 2) READ(IN,112) E -
READ(IN,118) (MASS(J) /s Jul, INTDIM)
. READCIN,$12) (W(J),Jmi, INTDIM)
IF(INCODE ,EQ, 3) READCIN,118) ICONST
" IFCINCODE. . EQ, 4) READ(IN,;LQ) (1¢J),J=1, INTDIM)

45 GONTINUE

CALCULATE FM, THE FREQUENCY OF THE HANGING MASS, SUBSTITUTE
" THIS LINE FOR THE FOLLOWING ONE TO. REMOVE UNIT ASSUMPTIONS,

sNelesReleR

FMB(SQRT(KTG/WT)I/6,268348

rnacsoarcxwocoié JuTy176.28318

1F(ECCEN LEQ, ) GO YO 149 I

Q QALQULATZ Eug THE FREQUENCY OF THE ECCENTRICITY

c "GONTRIBUTION, SUBSTITUTE THIS LINE FOR THg

£ FQLLOHING ONE TO REMOVE UNIT ASSUMPTIONS

g FWEVORLAM/(6.28318#R)

¢ . - e

) FH.VORLAM’1706/(6.28318.R.120)

e = . ol

c FIND THE POINT IN THE FREGUENCY RANGE CLOSEST TO FW

c : . ' ' . )
FXX21,0EL0 T ‘\
FABaFW ' - S
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cQO..QQ.an.!.ﬂl.ﬁ&.l#“’llh##.l ] :

Co® FLEX (7=2927%) - ' e
cooqaon.0q¢aoa¢olaaicaa’oosoouﬂ ' e
.. _._N0 148 FCOUNTe1,NFREQ . I R
FuCF(FCOUNT) . . .

e 1F(ARS(FuFAR) ,GT, FXX) GC TO 14¢
FWaF :
148  PYXaABRS(F=EAR) i s

c o C
€ WRITE ALL INPUT VALUES, FM, AND Fw ... ... . .. ... ...

449 WRITE(OUT,480) 8, XBAR,LL,D.Ls4 o S

152 FORMAT(4M1/28X, *INPUT VALUES'///108X,'B: POSITON OF HANGING -

o X _MASS w',F1g,2,' FT'//1gX,'XBAR: PROSITION OF CENTER _OF _GRAVITY
X OF CAR ®',ri10.2,' FY'//748X:'LL: LENGTH OF CAR =2',F18.2,' FT'//

.wxggx+ﬁnx__4NSEJ~o£_IRch_n£ﬂ1£R~s_4E1ﬂ*2+'-£t'Lt~mnA,W._m@

X1gX, 'Lt TRUCK WHEEL BASE a',F1g.2,' FT!// .
2. FT1/)

WRITECOUT,168) W1,W2,NWT . ' -
162 FORMAT(13X,'W1: WEIGMT OF TRUCK =!,F1@.1,' LBS'// . .
X18X, 'W28 WEIGHT @F CAR ®',F1@.1," LBS'/ C
o X/4@X,'WT1  WEIGHT AF HANGING. msgs_ﬂ.r}z..,:u-_.ms'u_m__, L
‘ WRITECOUT,17@) BETA2,BETAT
ﬁilﬂ___lﬂﬂthLLLﬂX+_aEIAZL__SECONDARX_SUSEENS4QN~QAMELNG“RAI;Q_EWL._N
XP1@,3;' DIMENSIONLESS'//
e XigX,'BETATI _WANGING. MASS DAMPING RATIO. ='¢E1ﬁ&3»_._.»~“
Xt DIMENSIONLESS'/)
K2,KT

e WRITE(OUT,183) K1,
187  FORMAT(10X,'Kii PRIMARY SPRING CONSTANT =',Fig¢1,' LBS/xN'//
o X{@X,'K2: SECONDARY SPRING CONSTANT e!,Fig,1,' LBS/ZIN'//48X,
_ X'KT: HANGING MASS SPRING CONSTANT =',F18,1," LBS/IN') |
- WRITE(OUT,18%8) FM . __ :
185 FORMAT(/10X,'FM: FREQUENCY OF HANGING MASS =',F11.4,' Hz'/a
e WRITE(OUT,19@8) FCONE,IFREQ — S
19  PORMAT(13x,12,' FREQUENCY RANGES: IFREQ 2 '.12/> _
— uRITE(QUT,20@) FOEL , A - SRPTINE
20¢  FORMAT(18X,'FOEL a ',714/) | o S
e WRITE(OUT,2082) FL - e
202  FORMAT(18X,'FL = ',8F18,4/)

2 i & o - - L
20% FORHA$(/10X.'Gl GRAVITY CONSTANT n’.Fisz.! FTISEC"21/)
4 el . hleS

WRITE(OUT,21@) R,FW
247  PORMAT(1@X, 'Ry WHEEL RADIUS =',F1p,2,' FT _/JJ.ﬁX
X,'FW: FREQUENCY OF WHEEL ECCENTRICITY =' ,F18.4,' HZ'/)
e WRITE(OUT,212) EPS1,EPS2,EPS3,ERPSE .
212 PGRMAT(iﬂxa'EP81£\ WHEEL ECCENTRICITY 1 =',F18.3

| ' - I
Xy ! DIMENSIONLESS’//imX.'EPS3' WHEEL ECCENTRICITY 3 =',
_4uuuaa;r—_u+ue~s+gNgess~¢¢1sx+_5254+ .MHEEL—ECCENIR4clll~¢_1_- oo
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N T L LY Y Y Yy T YT s I LYY
Caw FLEX (7=29%=75)
CaraniantsoataRsnstanssntassnans
e X,F10.3,' DIMENSIONLESS'/)
NRITE(OUTo215) THETAL,THETA2, THETAZ, THET A4
NGLE 1_ I

- XF10,3,! DEGREES'//
e X4@X,'THETA2: ECCENTRICITY PHASE AMGLE 2 =',F12.3,' DEGREES'//
: X4gX, 'THETAZ: ECCENTRICITY PHASE ANGLE 3 =',Flp.3,' DEGREES!'//
4m<~WH_MXL@X+_IH51A4-_ECCENIQlCLIXARHASE ANGLE 4 =',F12.3,' DEGREES'/)
218  CONTINUE ‘
!F(VLTESI_4E94_1l_HRlIELQUILZlRl_MﬂRLAM , e
219 FORMATC(1@X,"VELS . VELOCITY .2',F11.,2,' MPH'/) .
e i 'F(VLTFSI_+EQ+_21_NRlIEiQUI¢ZZZlAVGRLAM o
229 FO?MAT!ng.'LAMBDAI WAVELENGTH OF TRACK IRREGULARITY "u
XF11.2,' IN'/)

IF(DISP .EO, ) NRITE(OUT.ZZZ)

PLOTTERIA). ..
~ IF(ACC .EQ, 1) WRITE(OUT,223) .
__223 __FORMAT(4@X, 'ACCFLERATION RESPONSES WILL BE _ . . _
‘ KEALCULATED AND PLOTTED!/)
1F(SPEC ,EO, 1) WRITE(QUT,224) .
224  pORMAT(10X, 'ACCELERATION SPECTRA WILL BE CALCULATED
X AND PLnTTEn'/) :
tr(chooE NE. 1) GO T0 230

225 rORMAT(liﬂX.'A UNIFORH BEAM NILL L BE USED'//)
60 TO 282

232 ‘_NRITECOUT.233)‘
RENDING MO ONS$'/ -

. X/12X.'CAR SEGMENT NO, ',5%,'X FT'.1IX,'M(x) LBS/FT',
XAX, *W(X) DIMENSIONLESi_li .
- Xm@,0, - SR .
. D0 2482 JB1, INTDIM
NRITE(OUT.235) J.X.MASS(J) H(J)
L3E22,4/)

XaXeINTDEL
247  FONTINUE
IFCINCODE LEQ. 2) 60 T0 252
e _WRITE(OUT,243) g -
243 poRMA$</10x.'gz MODULUS OF ELASTICITY OF CAR MATERIAL 21
/INeus2%/)
: !?(!NCODE «EQ, 4) GO TO 246
WRITE(OUT,248) 1CONST . -
245 rORMAT(/40X,'ICONST! CENTROIDAL CROSS~ SEcTIONAL MOMENT OF
X INERTIA =',E11.5,"' INwed'/)
50 TO 256
246 - WRITE(OUT,247) - - L
247 PORMAT(/1ZX.'CENTRDIDAL .CROSS~SECTIONAL MoMENT OF ' 718X, ,
___X_LNEBILA_DLSIRLBUILQM_EUNC_lQNiLLL12X.'QAB,SEGMENT NO,'28X,
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CGQ.OOC.’QQOQ.‘Q.Q*’QQG'..QQCQ.

Cod FLEX (7=29=75)

Cutantanlanseobasnondatsnnsedassd

XX FT'.10X%,'1(X)  INewq'/)

X=0,0
A0 28@ Jmq,INTOIM

WRITECOUT,235) u,X,1(J)

— _MaXeINTDEL o
258 CONTINUE

— 60 T0 2868 . —
252 HRITE(OUT:25?) FB

—254_

XFr1i,4,' 42')
256 CONTINUE

G_FREQUENCY OF CAR =!,

. ;
€6 NV 1S USED IN THE PLAT ROUTINE
c .
VYEVORLAM
(o

c-w-—-p_--q---nauq-----—,--m--u-—q-----q--nuum-_p—-p-—---o

Croee==w REMOyING THE STATEMENTS BETWEEN THESE LINES ‘w=wm=
femewena (IN ADDITION TO THE TWO CHANGES NOTED ABOVE) - .

Cowamnae ALLOWS THE PROGRAM TO ACCEPT ANY CONSISTENT w-e--
USING SEC, HOWEVE

ﬂ.Caagzzgg_SEI_nﬂ_lNEUI_UNLIS__ W R mmew=
C-mammaa THE PRINTED LABELS WILL NOT BE" CORRECT-n----s----‘
o I :
e GONVERT INPUT DATA TO INwLBS=SEC UNITS
G ~ o
ReB#12,
___ YBAR=XBARei?2,
LLuLLe12,
e NuDwi12, . . O S
Luml#12. ‘
_AmAel12,
GaGel12,

IF(VLTEST ,EQ, 1) YQBLAM!VORLAM017 6

!F(ECCEN EQ' 1) RIR“iao

_ 1FCINGODE .E@. 1) 60 TO. 257 __

INTDEL=INTDEL®#12,
no 25% =1, INTOIM

T 255 MASS(J)sMASS(J)/12,0
257 eONTINUE

CW'I--M--'I—----H—--n--——-pq---_'——qq--u--—q --q-—ﬂu_po---a—--nq

c S
¢ #OMPUTE MASSES FROM WEIGHTS
__t ' ’ - -
M13W1/6
M2EW2/G
MT2WT /6
c —




CoPnadaadanaeabaanritanssntansany

c.n.n..o0Q¢oiqoluu¢9iaaiocoﬁuin

h«gw____JALc_LAlﬂ_DAMExug CONSTANTS .
e T
. [Lom2,#M2eSQRT(K2/M2)eBFTA2 = _ . _
CT'Z.'MTOSQRT(KT/MT)QBETAT
e ALPHAR® , 7825 ~ )

RETA=4, 730/LL
tFCINCODE LT, 3) OMFGA;LLZEQLﬂuFBH“ .
!F!INCODE .EO. 1) GO To 259

c CONVERT M(X) FROH HE!GHT TO HASS

DO 2%8 Jm1, INTDIM
258 'MASS(J>aMASS(JzzG -
259 | !F(ECCEN .EQ. @) GO TO 261

e
c rSONvERT ECCENTRICITY PHASE ANGLES TO RADIANS
e e
THETAina 0174533THETAL
THETA2=THETA2#7, (1474833 — e
THETA3®Q,0174533¢THETAS L
: THETA4Z20,A174533#THETA4 Sy
261 IF(INCODE - NE, 1) GO TO 260
£ e
c COMPUTE VALUES FOR Mgy, K11. AND I2 (ELEMENTS OF THE
e MASS MATRIX> UNDER UNIFQRM BEAM ASSUMPTIONS _
¢ .
aM2 L
K11:(0MEGA002)nM11 ,
- 128M2w(lLe92)/12.9 ' .
60 TO 2909 - :
c ; Lt N
¢ - POR INCODESs 3. 4 SUBROUTINE DIFFZ COMPUTES THE
f; SECOND DERIVATIVE OF WeX) . . o
_<25ﬂ __Jijlﬂﬁgn£_4ﬂ£4_21_§ALL_nl__z_ﬂ EQ&ZLLNTDIM.INTDELa
. AnO,@
_L

¢ H11. Kiio AND 12 ARE CALCULATED USING INTEGRATION
o UBROUTINE QSF Agcg DI NG TO THE VAL E OF_JNCODE o
¢ ) . .
Abo 272 Jli.INTDIH
MLLFCT(U)aMASS(J)#(H(J)e02)
12FCT(J)IBMASS(J)#((XuXBAR)®®2)

YFCINCOpDE .£Q, 4) KI4FCT(JII=I(I)Ie(WpX2(JIu®2)
IFCINCODE LEQ, 3) KI4FCT(JIZWDX2(J)®e2

XuX+INTDEL

274 EONTINUE
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Ctanten®antasasdasatasanassradisne

. Ca% FLEX. (7=29e25). : e

Cotantaatasntaladtalianncasnnrtone

.m«mﬁuﬂmcu¢L_95511M1naL.M11€c14u115c1.xulnxu;fffmn_ S
- CALL QSF(INTDEL, 12FCT,I2FCT, INTDIM) | . |

411=MIIFCTC(INTDIM) . "
e e 128 12FPCTCINTYDIM) PR B
tF(INCODE. ,EQ, 4) K11=K11FCT(INTDIM>~E - ,
vee . IFCINCODE ,EQ, 2) Ki4s(OMEGA®®2)#Mi1 e
tFCINCODE EQ, 3) K11=K11FCT<INTDIM)-EalcoNST
—299  AONTINUp ;

- _asBn_xu;_co:;s;clsul_uxinlcas__;__;;_n SEEENS—

¢ . . :
.00 308 Jm1,36 — —
M(JI=0.0 : \ '

S F N Y TN R
N - . : I

c SET MASS MATRIX VALUES ) . S
c - : : N S
M(1)=M11

_ M¢ByaM2 - ‘ I o
M(15)sl2 o

L M2 mMY e s
M(29)mM1 : ,

o M(36)uMT S S

€. GOMPUTE CONSTANTS FOR MATRIGCES. FUNCTION (NTERW 1§
c USED TO !NTERPOLATE H(X) FOR INCODE = 2»3 4

 LLOXBAELL~D-XBAR o -
. IPCINGODE: NE, 1) GO_TO. ami,__;m&%whbf.f”“wgéwwﬂw¢_¢.mnw
WDRUK (D) L R
(LL=D)

WgsuUw(a) ' g : ’ ) -
_WXBARBUWCXBARY il
60 TO 312 . ‘ . c
3% _ WDRINTERW(D) < - e e
WwLLORINTERW(LL=D) L . : ,
')

WXBARS INTERW(XBAR) S IR
312  __GONTINUE o S S

. |
e ~SEluP«DAMRluG_ANDWSTIEENESS CQEEFlclENIWMAIRLCES S

¢
(1) =C2u(WDen2e il LOMN2)+LTH(WBESD)
0(7)=2020(WD+WLLD)+CTeNB .
- B48322 002407
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CRdatosndadasedidatnaassanansene

Ceo FLEX (7-20¢78)

Corasnastersintenarsnasnassadand

L Et13)mC2e( (L LeDnXBAR)®WLLD~(XBAR=D)®WD)+CTH(B~XBAR)*WB __
C(14)nCo0(LiL~2, .x@»xvonao.msxw>mv

£(1s)
C(i9)m=CRa4D -
c(208)x=C

R)s#2)

£(21)8C28(XBAR=D)

e (22)8C2

6(28)a~C2oULLD

£(26)n=(2

£(27)m=C2u(LL=D~XBAR)

— c(29)a0p

€(31)m=CTalB

e(32)a=CY

C(33)u~CTe(B~XBAR)

— Ct36)nCT

c(2)=C(7)
e(3)mp(e3)

Ct4)=C(19)
c(S)eC(2%)

€(8)sC(3L)
SE— 18 3R IS D]

€(ig)r=C(20)
. £(11)eC(26)

€(12)8C(32)
. e(16)aC(21)

€(17)8C(27)
__£(im)=C(33)

x.uvux»».xn.a:o-am.zrrooon..xq-ﬁzmo.mv

- K(2)sK2e{WDsWLLD)+KT®UB"

K(g)u2,8K2KT
K(13)mKR@( (| L=n=X

xapAv-xN..rrln txw>mvoxﬂ0601xm>mv
- nx mvocnvoxqcﬁhmnxmbmvtomv

.»ov.-xmozc
x.nnv-xm

K(21)maK2#(XBAR=D)

K{22)mKieK?2

K(25)m=K2#WLLD

K(26)m=K2

K(27)8=K2#(|L~D=XBAR)

K(29)mK1ieK2

K(31)m=KT#Wg
K(32)mwKT.

K(33)m=KT#(B-XBAR)

K(36)aKT

K(2)=K(7)
e M(3)mK(13)
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Critpsaantaratadanaltanasuranstned
Lo FLEX (7m20n75)
Caoasanadbaratastanrstarnsassedasd
e K 4)BK(19)
K(5)=EK(25) .

K(6)mK(3L) S I - R
K(9)=K(14) ’ ) ' : L

e M(lo)mK(28) - . S
K(11)mK(26) S DR ’ L

e M{42)mK(32) e e
K(i16)mK(21) ’ ' o

K(17)mK(27) .
K(18)8K(33)

¢ WRITE INTERMEDIATE OUTPUT IF REQUESTED
Lo

TF(PRINT .EQ. 1IWRITECOUT,328) (JrM(J)sdsC(J)rdsK(d)sJzd,36)
X, 'M{(1,12,')a',F18,46," g(r,12, .

X1)8' ,E18,6," K(',12,M)=2',E15,6/))

COMPUTE CONSTANTS FOR MATRIX OPERATIONS

%xoin
|

TWOPIm6,28318

K172, : o .
. CONSTzaTNOPI’L . : . .
CONST3®2,0TWOP oA : ; S
CONST4sTWOPI®(L+2,8A) ’ .
AONSTEaTHOP1#a2/6

atl)=(0,2,2.0)
N()=(2,.2,0,0)

Q(3)=(0,2,0.8)
) : 1 — e -

~ LAMBDA®VORLAM

¢ MATRIX CALCULATIONS ARE nsg;oanso FOR EACH
€ POINT IN THE FREQUENCY RAN

v
€ .. BEGIN FREQUENCY LQOP

c.
... DO 508 NVALs1i,NFREQ
' FeCF (NVAL)
{P(VLTEST ,NE, 'LAMBD') LAMBDAs MQBLAM/F
¢
L COMPLETE FORCING VECTOR 8
o ADD ECCENTRICITY CONTRIBUTION AT F = FuW
. C

!F(ECCEN EO. o .OR. ABS(F-FH) .GT 2.2801) GO TO 360
-MELXLH;n;lﬂE_Ai))+

Xt(l, 0 Q. Z)OEPSZQCEXP(CHPLX(B B, THETA2)))»
RLXLELE+CBNSI2LLAHBQA)))
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‘Cotantastarnsalnsssrnsnssnnrastssy S

Cad FLEX (7=29=75) ' S

C0.0..OG.QQQ"'Q.Q..DO..Q.0.0.0

Q(5)=CONSTL#(CEXP(CMPLX(B.0, CONST3/LAHBDA))°((1 @@ ﬂ)*

XpPSIeCEXR(CMPLX(B .2, ?HETAS))>+((1 2 E.ﬂ)*g?S"CEXP(CMPLX
T4/LAMBDA))) ¢

60 TO 345

362  0(4)=CONST1e((1,0,08, aL“sEXELQnRthmJﬂJLONsIzALAMaDA>))
N(S)=CONSTLa(CEXP(CMPLX(D.8,CONSTI/LAMBDA) )+

____Xcﬂngﬂ_ELX1E4E4EQNSIALLAMBQA))) L e

g FORM COMPLEX COFFFICIENT MATRIX FROM M, G, AND K .
. C _ ) 4 S
12 .
HAT(J)ICHPLX(K(J) ¢(THDP!'F>"2'M(J)).THOPI'F*C(J))
lem__ﬂﬂ_KLJl;MAT(J) e

_G___LNME_T_LEEEIMNLMALLLM_H_S_B_B_O__L&E_MMMM__* U,

gALL MINV(WORK,NVAR,DETER,WORKL , WORKM)
{F(DETER .EQ. (9.0,0,8)) GO TO 401p

WORK2 15 FOR ERROR VECTOR CALCULATION

n oo

CALL GMPRD(MAT,WORK,¥ORK2, NVAR, NVAR, NVAR)

CMULTIPLY INVERSE WITH FORCING VECTOR Q- To
GET GOHPLEX SOLUTION VECTOR QVAR

i
aonan

gALL. GMERQ{&QBK,Q,Q!AB.NVAR NVAR,1Y

aoa

SAVE SOLUTION VALUES AND FREQUENCY POINTS.
©_GEANVAL)S{QVAR(1)) - ' _

EB2(NVAL) = (QVAR(2) )
CRHI(NVALI B(QVARC(S))

CYL(NVAL)R(QVAR(4))
NVAL)s R(S))

CRBLINVAL)I=(QVAR(S))
PLIF(NVAL)uF

COMPUTE: DISPLACEMENT RESPONSES AT
THREE POINTS ON CAR . -

‘e ReleNe]

DLTCG(NVAL)ICABS(QVAR(Z)tNXBAR*QVAR(l))-
PLTTC(NVAL)ICABS(QVAN(2)0WLLD'QVAR(1)

XoeLLDXBA®QVAR(3Z)) .

BETHZ1 (NVAL ) sCABS (QVAR(S)) -
TF(ACC .£Q.8) GO TO §72 -
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* 'PROGRAM FLEX . »
6"““&#‘06&‘#‘*&*Qf‘i&i#’#*'#lﬁﬁ’#i#fﬁi**'i'i#.‘@ﬂi#"l&**l*l#**ll*l&**
c COMPUTE ACCpLpRATION RESPONSES..

c

_ACCG(NVAL)=SPLTCG(NVAL)#CONSTS#F##2
ACTC(NVAL)SPLTTC(NVAL)#CONSTS#Fu#2
ACZ3 (NVAL)SPLTMZ{ (NVAL)#CONSTS#F##2
372 IF(SPEC ,EQ, 0) GO TD 373

¢ COMPUTE ACCELERATION SPECTRA

SPCG(NVAL)sPLTCG(NVAL)*LAMBDA#CONSTS#F#%2

SPTC(NVAL)®PLTTC(NVAL)*LAMBDA#CONSTS#F #42

SPZi(NVALJSPLTM21(NVAL)#LAMBDAOCDNSTS*F*&2
n CONTINUE o S

c
€ - ___CALCULATE ERROR VECTOR . . _ e

C
. DO 375 J=1,MATSIZ
378 WORKZ (J)=WORK2(J)=IDEN(J)
~ CALL GMPRD(WORK2,QVAR,WORKN, NVAR.NVAR 1)
DO 380 Jz=i,NVAR
380 __ERR(J,NVAL)SWORKN(J)/QVARCJI) - .-
500 CONTINUE

__NVAL=NFREQ . ,

c A
€  PRINT INTERMEDIATE RESULT§ IF REQUESTED
c ' » o

_ IF(PRINT ,EQ, 0) GO TO 641 A

~ T WRITE(OUT,608%)
605 . FORMAT(1H{,55X, QVAR VALUES’//) _

WRITE(OUT,610) e :

610 FORMAT(’ FREQUENCY®,10X, REAL(E)  IMAGINARY(E)®,9X,

X‘REAL(22)  IMAGINARY(Z22)°,8X, REAL(PHI) IMAGINARY(PHI)*//)
_____ WRITE(OUT,620) (CF(J),CE(J),C22(J),CPHI(J),Jul,NVAL) .
620 FORMAT(1X,E17,5,6G17,6) A , ,
~__WRITE(OUT,630) o
630 FORMAT(/////8X, *FREQUENCY*,9X, *REAL (Y1) IMAGINARY(Y1)*,9X,
_X*REAL(Y2)  IMAGINARY(Y2)’,9X,°REAL(Z1) IMAGINARY(24)°¢//)
WRITE (OUT,620) (CF(J),CY1(J), CYZ(J),CZI(J) Jel,NVAL)
. . WRITE(OUT,640) __ :
640 FORMAT(1H1,55X, "ERROR VALUES*//)
WRITE(OUT,610)
WRITE (QUT,620) (CF(J),ERR(1,J),ERR(2,J),ERR(3,J),Ja1,NVAL)
WRITE(OUT,630)
WRITE(OUT,620) (CF(J),ERR(4,J)/ERR(S/J),ERR(6/J), JﬂioNVAL)

PRINT DISPLACEMENT RESPONSES, ACCLERATION RESPONSES,
AND ACCELERATIDN SPECTRA

aan

143



.*i’O*&ili‘**i.&**#&!*l.l'.i‘*‘&i*ii.’ll'*.i‘i**l**&*l*‘*#li!*'***ii****

*
c
641
642

845
647

700
710

660
725
740

670

650
800
c
C
c

" 810
815

NoaOanNnanN

- PROGRAM FLEX *

. li*‘ﬁi&i&*i'.***.ll*ﬁ*‘IQI.ii{.'*"'*’iﬂ'Gi%#***{*&.#*‘l‘ii*GG#G'*****4*

WRITE(OUT,642)
FORMATCLH;;JAX,'DISPLACEMENI RESPONSES.. (IN/IN)*//)
WRITE(OUT,648)
FORMAT(}9X;‘FREQUENC!"9X,’C$R,0F GRAVITY?,7X,
X*TRUCK CENTER’,8X,"HANGING MASS?*)
WRITE(OUT,647)
FORMAT (22X, * CHZ) *, 16X, *CG/VQ®, 15X, *TC/V0* 15X, *Z1/V0*/)
WRITE(OUT,650). ¢2L154JJ+PLICG(JJ'PLTTC(J)' —
XPLTMZ1(J) ,Jat;NVAL)
IF(ACC. .EQ, 0) GO 70 725 ..
WRITE(OUT 710) :
FORMAT( 1H{ 436X, 31HACCELERATION. RESPONSES (G*S/IN)/)
WRITE(OUT,648%)
,HRIIELQU1+5604_ —
FORMAT (22X, * (HZ) *, 18X, *ACCG/VO0*, 13X, *ACTC/V0*,
X13X,°ACZ8/V024)...
WRITE(OUT,650) (PLTF(J) ACCG(J) ACTC(J) ACZl(J) J=1 NVAL)
IF(SPEC..EQ, 0).GO.TO 800 .. .
WRITE(OUT,740)
_FORMAT(1H{,37X,32HACCELERATION SPECTRA .(G*S/CYCLE}/)
WRITE(OUT,648)
WRITE(OUT,670) . .
FORMAT (22X, * (HZ)*, 15X, *SPCG/A1*, 13X, *SPTC/AL",
X13X, *SPZ1/A1%/) o
WRITE(OUT,650) cPLTF(J).spcctJ).sprcta) SPZ1(J), Je1,NVAL)
_FORMAT(10X,4E20,6) o -
CONTINUE - :

TEST FOR psn pLé%E I

'rpso-o S

.MBEA_ijN:EIQ;ENDQBL&J;EQD B L

FORMAT (AS) ,
_IF(PSD ,EQ, °RAILP’) IPSDmy .  __ _
CONTINUE ,

'PLOTTING ROUTINE

SUBROUTINE PLOTIT 18 CALLED ONCE FOR EACH PLOT DESIRED
IF(DISP#ACC*SPEC#IPSD .EQ 0) STOP

CALL INIPLT(1,0) .

CALL LOGSCA(PLTF.NVAL,XAXIS FKVAL, FCYCLE)

. 1F(DISP LEQ, 0) GO T0 820 e e

CALL PLOTIT(PLTF,PLTCG,29HDISP, RESPONSE-CTR. "OF GRAVITY,29,
X13HCG/VO (IN/IN),13). G e
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0*.#&&&#0&{!0!&00i*i*i&iﬁilli#&ﬁiiii.i'.i&&&6#.1&&&*!i%.!i&il*i##i&#&#in
» .. ._PROGRAM FLEX . . . .. - *
.'&i#*l#.&ﬁ*&&&.ﬁ!’#&lQil&ibiiiﬁiiii..&i..&**ii&iii##’&*i*ﬁiili&*ib*#*i&
CALL_PLDTITLPLIEJPLTTCJQ6“91‘P;BESEDHSEQTRUCK CENTER¢260
: X13HTC/VO CINZINY,13)
,“__M_ﬂCALL“ELnIIILPLIE+PLIM21+25HDISE,BEEEDMSEAHAMGIMG“MAss,26;
X$3IHZ1/V0 (IN/ZIN),1) -
620 IF(ACC LEQ,.0)_GO TO 840 . ..
CALL PLOTIT(PLTF.ACCG,29HACCEL RESPONSE-CTR oF GRAVITY.29,
X16HACCG/VO (G'S/INY,16). . .
CALL PLOTIT(PLTF, ACTC.Q?HACCEL RESPONsE-TRUCK CENTER 27,
. _X46HACTC/V) (G’S/IN},16) N
CALL PLOTIT(PLTF,AC21,27HACCEL, RESPUNSE-HANGING MASS.:?.
. X16HACZ1/Vo (G'S/IN),isim_“““__..___
840 IF(SPEC ,EQ, 0) GO TOD 860
_CALL PLQIIT(EhI!;&ECGpleACCEL+SEECIRA-CTR nr-ﬁanlmx,za.
x19HSPCG/A1 (G’S/CYCLE),19)

X19HSPTC/AL (G"S/CYCLE),19) :
CALL PLDTIT(PLTF;821142ABARCEL+SEECIBAQHANGING MA55+26+~WW
" X19HSPZ1/A1 (G*S/CYCLE),19)
$60 __IFcIPSD ,EQ, 0_.Uﬁl_YLlﬂﬁl..Eﬂ+_2l_ﬁﬂ_lﬂﬂﬂln-”_ww.m_ -
CALL RAILPL(CF,VORLAM,NVAL,6,IITYPE,SAVEM,200,IN, OUT)
870 CALL FINPLT
sTOP

£ S
(] DETECTED ERRORS
o e

- 4000 WRITE(UUT 4001) INTER
4001 FORMAT(////° #sssss INTEGRATION UNSUCCESSFUL wwunses’/ o

XIOX;'INTER %,13) :
. 8TOP e e

4010 WRITE(OUT,4011) MAT, M,C, K

4011 FORMAT(/[//’ Oiiiiﬁ_ﬂAIBIX_INVERSION UNSUCCESSFUL *i&iio'

X/7/710X, "MAT,M,C,XK2°//36010X,G10,5,G10,%/)/
X3¢//736C10X,E14,57)))

STOP
END_
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Coo FLEX (7=20=75)

~CQQQOOCQOQGQQQOa!o..ﬂeoooooonoo

SUBROUTINE PLOTIT(PLTF,YRAY,TITLE,NCHAR)LABEL ,KAR)

c - .
o SUBROUTINE PLOTIT PRODUCES ONE PLOT FOR EACH
¢ TIME IT IS CALLED.
R 9] . — L e
¢ ARGUMENTS:
v
c ALTF X<AXIS ARRAY
c YRAY YeAX1S ARRAY _
c TITLE WOLLERITH TITLE FOR THE PLOT
¢ NCHAR  NUMBER QF CHARACTERS IN TITLE .
¢ LABEL Y-AXIS LABEL
_c KAR NUMBER OF CWARACTERS IN LABEL
o
R R LISthsnaniaﬂn)J
XXAXIS, YAXIs PLTF(4),PINC,POSX,POSY,HIGH,X, Y
REAL SX,SY e
REAL FW,VORLAM, w1.wz.HT K1,K2,KT,FB,BETA2,BETAT
{NTEGER NCHAR,NVAL,FKVAL,FCYCLE,KVAL,NCYCLE, IDUM,INCODE
INTEGER ‘VLTEST,ECCEN,KAR
cOMMON ZCOPLOT/FCYCLE.XAXIS FKVAL,NVAL, YAXIS
X,VLTEST,VORLAM, W1,W2,WT,K1,K2,KT,FB,BETA2, BETAT.INCODE
X, ECCEN,FW B ) -
fINC'.ié )
yYST=1,9 e
pOSY=YST S
HIGH=®,088
POSX'.l!
DO S JJJ®1,NVAL S
5 YCOORD(JJJ)=YRAY (JJJ)
{F(VLTEST ,EQ, 1) GO TO 4p
cALL SYMBOL(POSX,POSY,HIGH,8HLAMBDAS ,8,8)
LL NUMBER(9 99, »HIGH, VORLAM,2,1)
calL SYMBOL(999,,999,,HIGH,3H IN,2,3)
. 80 TO 2¢
19 cALL SYHBOL(POSX.POSY.HIGH SHVEL® ,0,5)
CALL NUMBER(999.,999.,HI1GH,VORLAM,2,1)
- CALL SYMBOL(999,,999,,HIGH,4H MPH,2,4)
22 POSY2POSY=FINC

call SYMBOL(POSX.POSY.H!GH;4HH1= 1 3, 4)
gal.l NUMBER(999,,999,,H]GH,W1,2,08)

CALL SYMBOL(999,,999,,HIGH,4H LBS,2,4)
PQSY=2POSY«FINC

CALL SYMBOL(POSX,POSY,HIGH,4HW2= ,2,4)

. cALL NUMBER(999.,999,,HIGH,H2,3,2)

gALL SYMBOL(999.,999.,HIGH,4H LBS:Q 4)
= Y=FINC —
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gos PLEX (7220a75) ' N
CatpaiaadatabyBaasiadncaddisntnnd

gALL SYMBOL (POSX.POSY,HIGH.4HUTs .0,4)

£ALL NUMBER(999.,999. HIGH,WT,2,0)

14) ——
POSYsPOSY~FPNC
HKis ,0,4)
gALL NUMBER(999,,999,,HIGH,K1,2,8)
99 ., Hi6H,?H LBS/IN.B,?7) . _ _.
POSYHPOSY-FINC ' '
P Y,HIGH,4HK2s ,2.4) e

cALL NUMBER(999,,999,,HIGH,K2,0,0)

) 1HIGH7H [BS/IN,@,7) . -
POSY=RPOSY=FINC

_— POSX,POSY,HIGH, 4HKT= ,2,4) R

CALL NUMBER(9$9,,999,,HIGH,KT,2,0)

callL SYMBOL(999,..999,,HI1GH,7H LBS/IN.@,7)

1F(INCODE: ,6T, 2) GO TO %p@

POSY=POSY-FINC

¢ALL SYMBOL(POSX,POSY,HIGH,)4HFB® ,0,4)
ER(999,,909, HIGH,FB,%,2)

CALL SYMBOL(999,,999,/HIGH,3H HZ,2,3)

102 POSYSPOSY=F ING e
rALL SYMBOL(PQSX,POSY,HIGH,7HBETAR2 ,0,7) A
Q. HIGH,

BETA2,0,3)
FOSY=POSY-PINC
caLklL SYMBOL(POSX,P0OSY, HIBH 7HBETATn 28,7) ——
cALL NUMBER(999,,999,,HIGH,BETAT,D,3)
— ppSysPOSYeFING

fF(ECCEN .EQ. 2) GO TO 1%B '
gALL SYMBOL(POSX.POSY,HIGH,4HF W=z ,8,4)
CALL NUMBER(999,,999.,HIGH,FK,2,2)

o malLl SYMBOL(999,.999.,HIGH,3H HZ,0,3)

180  oALL LOGSCA(YCOORD,NVAL,YAXIS,KVAL,NCYCLE)

_ SYsPOSXe20,eH]GH+@

® *@,3

SYRYSTeHIGH+O, 1+0.3
;ﬂlfﬂyQLELI_HEBEQMEMQI_LHzlLi_LXAXLiLEKLMldn

cALL LAX!S(D B,0.0,NCYCLE)LABEL,KAR, YAXIS, KVAL,1)

cALL GEJJLULLLﬂ&+XAx1s¢iAXlﬁh_jnxujbdﬂrﬂﬂJiyalzla¢¢stjLJjEL) I

call SYHBOL((XAXIS-NEHARO.ls)O 5, YAXIS+.3..15 TITLE.E.NCHAR)

CALL PLOT(12 8,8.,0,-3)
RETURN

ZND
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Co® FLEX (7=2Q9@?75) _ .

Caropgstapdarairaltansaiassrensanans

m_uumA,NSUBROMNJNEhDJEEZLHINBXZJINIQIMLJNTDEL)

__ﬁ_____Dl_£2_£D~Eul£§_lﬂE_ﬁiﬁﬂﬂ__QEBlMAlliﬁ_QEN_jﬁL_______

c

I oS

-1e2
__END

FUNCTION W(X)

" REAL W,WDX2, INTDEL

_ DIMENSION W(4),WDX2€¢4) _ . . ...

Non(i):Q @

DO 129 J'2-INTDIM -1
) u2QHLJi¢MLJtlJ)leTDELQuZ,~m~
RETURN

 mEAL_FUNGTION INTERW(X) - _
INTERW PERFORMS A LINEAR INTERPOLATION ON FUNCTION W(X)

REAL INTDEL,W(25) A S

COMMON/SUB/ INTDEL,W

1 . . S

NELTARW(IBe1) =W (1B)

!NTERu5uL1a1_144x_u_a_iuimnf;uzmmiu_nELIAl______..~

RETURN
END ‘ SR
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Coe FLEX (7=29475)

c;a.touoanaoaoDbou*oouulibubioﬁ

DR A R I B R T R I A I N I I A N I I R N N e N NN A

‘PURPOSE

SUBROUTINE QSF e

_T0 COMPUTE THE VECTOR OF INTEGRAL VALUES FCR A GIVEN

EQUIDISTANT TamLE OF FUNGTION VALUES,

USAGE

e CAQL _QSF (H,Y, B, NBIM) ..

DESCR!PTION OF PARAMETERS
THE INCREMENT OF ARGUMENT VALUES,
Y = THE INPUT VECTOR OF FUNCTION VALUES, _

1 - THE RESULTING VECTOR OF INTEGRAL VALUES. Z MAY EE
IDENTICAL WITH Y,

NDIM - THE D!MENSION OF VECTORS Y AND Z.
"~ REMARKS -
NO ACTION IN CASE NDIM LESS THAN 3.

M_SUBRDUTINES“AND_FUNCTION_SUBPROGRAMS REQUIRED

NQNE

METHOD

' ' i H .

MEANS OF SIMPSONS RULE TOGETHER WITW NEWTONS 3/8 RULE OR A
COMBINATION Of THpSg TWO RULES, TRUNCATION ERROR S OF

w ORDER Hea5 (l,E. FOURTH ORDER METHOD). ONLY IN CASE NDIM=3
e TRUNCATION ERROR OF Z(2) IS OF ORDER H#®4, ]

¢ FOR REFERENCE, SEE

¢ (1) F.B,HILDEBRAND, INTRODUCTION TO NUMERICAL ANALYSIS, .

c MCGRAW-MILL, NEW YORK/TORONTO/LONDON, 1954, PP,71i=7¢.

e (2) R.,BURMUEML, PRAKTISCHE MATHEMATiK FUER INGENIEURE UNC

e PHYSIKER, SPRINGER, BERLIN/GOETTINGEN/HEIDELBERG, 1963,

e PP,214-221, ' e .

¢ N

g s 8 09 880 0% 0000 00 00280900 N L 0NN PPN PR N0 900N 8t RN gt R rENp PNy
- SUBROUTINE QSF(H,Y,2,NOIM) ] . o

c

c _ -

DIMENSION Y(1),2(1)
o .

HTS,3333333#H

tF(NDIM=5)7,8,1 , : o —_— ——
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ACQ.Ol"."#QDQ.lﬁhbabolQQOOOQQO
_Ca®_FLEX (7229a78) ... __

CgiqG.&lle.lo....l'lt#liﬁ.’l’.
N o

; o] NDIM IS GREATER THAN 5, PREPARATIONS OF INTEGRATION LOOP
1 SUM1=svY(2)+Y(2) S
SUMLaSUML+SUML ‘
e SUML s HT (Y (1)« SUMLSY (3 . . L
AUYX1=Y(4)+Y(4) C
~AUXERAUXL+AUXL - —
AuX1=SUM1*HT'(Y(3)*AUX1+Y(5))
— AU X2zHTa(y 44113*8151L1431¢115)J424b25111Ls)t!(4))oY(é))
SUM2=Y(B)+Y(5)
e 8UMD2=SUM2+SUM2 e e
SUM23AUX2~HT#(Y(4)+SUM2+Y(6)) '
B IBB
AUXsY(3)eY(3) : :
e AUXmAUXSALX ] e
2(2)=SUM2~HT#(Y(2)+AUXsY(4))
. 3(3)=sSUMYL e -
2(4)=5UM2 ' oo
- JF{NDIM=b)5,5,2 e e e e
c
L INTEGRATION_LOOPR . _ e e
2 D0 4 1=27.NDIM,2
. SUMi=AUXY - e
SUM23AUX2
oo AUXLzY(Im1)aY( L.-:LJ__._____. —
AUX1=AUXT+AUXL
AUX1=SUML+HTR(Y (] 2)¢Aux1+Y(l)) : : [
B(1=2)a8UM1 _
e $FCI-NDIMIZ, 6,6 . :
C3 AUX2=Y(1)eY(D)
L _AUX2=AUXReAUX2
Aux2=sunz+urc(Y(l-i).Aux2~Y(l¢1))
— 4 tle1)mSUMR
5 F(NDIM=1)mAUXL
- P(NDIM)zAUX2 e e e e
' RETURN . L )
o _BINDIM=1)xSUM2 e
F(NDIM)=AUXT . : *
RETURN

"ENO OF INTEGRATION LOOP -

_9 IF(NDIM-3)12,12,8 T e

e
L

. — I
o

MDIM IS EQUAL TO 4 oR 5

_____S_SUM214+125:H15#¥41)11424:11213!12l1!1311¥c3)+Y43JQYLA))W
SUM1=zY(2)+Y(2)
e BUM1 2SUMLASUMY
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Cotuntasdlniataltann raelatltedniond
Coaw FLEX (7=~29=75) _
CRtanaaatarsstadiagtBrctieantsad
_SUMi=HTelY(1)+SUML+Y(3)) . _ .
A(1)=0.
AUX13Y(X)+Y(3X)

AUXL=AUXT+AUXL
2(2)=SUM2-HT#(Y(2)+AUX1eY(4))
IF(NDIM~5)1E.9.9
9 AUX1=Y(4)eY(4) . e
AUXL=AUXT+AUNXDL
__1451_5UMiiH¢_1¥LKL$AUX1¢11511___
17 2(3)=SUM1L
2L4)=285UM2

RETURN

B e [

c NDIM IS EQUAL TO 3

44 SUM3=MTalg,258Y(1)sY(2)e¥(2)=,258Y(3))
SUM2aY(2)+Y(2)

. SUM2mSUM2+SUM2

?(3)=HTO(Y(1)~SUM2+Y(3))

=0, _

_#(2)=SUML

12 RETURN

END
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oqu.nooouuaoicouﬁccooooooonoion
Cae FLEY (7=20e78K)
CQ#.GQ.'Q‘Q..Q.Q.QQ.Q.'Q...Qﬁ’.

_______*suﬂRﬂuILME_EIAaGLLEREQ¢NDFnDF FL-F NF)

c o , _
€ YWlS SUBROUTINE COMPUTPS THE FREQUENCY TARLE
o o .
L 1FREQmY RANGE INPUTS, =2 OCTAVE INPUTS
c NDF « NUMBER OF RANGES OR OCTAVES
_.a DF « FREQUENCY POINTS VECTOR S
¢ FL = FREQUENCY LOWER LIMITS VECTOR
o « FREQUENCY TABLE RETURNED
o NF ~ NUMBER or POINTS IN FREQUENCY TABLE
o
!NTEGER OF (7Y ' ‘
__mu__u_DlMENSlnM_ELL&l+ELZGﬂ) : —
IFCIFREQ .EQ. 2) GO YO 520
n .
c RANGE INPUTS - -
i ol ’
NP ‘ - , '
N0 20@ 1w1,NOF . )
ClEXP(ALOG(FL(I+1)/FL(I),/OF(I)) '
NESNFed
FINFISFL(D)
DO 180 Jmi,DF(1)’
FTSCoF (NF) ;
e (FT LGE. FL(le1)w@.0@@8081) GO TO 20@
NFBNF+1 S ,
F(NFIRfT

167  CONTINUE S
200 GONTINUE _ —
~ RETURN . :

e ,

¢ OCTAVE INPUTS’
c .

5

g c-z~-<1./ur<1>)
_NPSY
P(NFIRFL(1)
00 729 I=q4,NOF )
. D0 708 Jug, or(1>
— NFENFe4 :
L r¢Nr>-rc~r-1>.c
202____EoNTINUE
RETURN o R -
—END A L ; .
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' o APPENDIX c
PROGRAM LATERAL INPUT PARAMETERS 'AND LISTINGS

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

card 1 ‘ © UNITS: NONE

{16A5[,
RON
This is an 80-character run description which will be printed
on the 1inepriﬁter 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. andvthe'date. Other,data‘may be in-
cluded as deemed necessary by the user.

Card 2 . ~ UNITS: NONE
|1511 |
), N=1,
This is a control vector with an entry for each of the fifteen
coordinates for which displacement fesponses are requested, For
the Nth coordinate:

" DTAG(N) = 0, No Output
1, Print Dlsplacement Response ,
2, Print and Plot D;splacement Response
Card 3 ‘UNITS: NONE
| 1511
),N=1,15

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

0, No Output
1, Print Acceleration Response.
2, Print and Plat Acceleration Response

ATAG(N) =
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Card 4 o S L . - UNITS:

F5.2

'_ ALPHA -is the wheél @dnicity

Card 5 : C : UNITS:
| F10. 4|F10 4|F10 4|F10 4[F10 4[
Cl Cz - C¥ C4 . C6
,vql.- Axle Prlmary Suspen51on Lateral Damping.
C2 - Primary Suspen51on Yaw Damplng '
. C3 - Secondary Suspen51on Lateral Damplng
c4 - Secondary Suspension Yaw Damplng
co - Secondary SuSpen31on Vertacal Damplng
‘Card 6. ;‘ o 3 UNITS:
| F10.4 | F10. 41710 4|F10 4|F10 4|F10 4|F10.4|
LT~ ZL  ZAL D | 2
LL < Car Body Length
2L* - Gage
»ZHL#'--Axle Spaclng ' : :
. D -‘Dlstance from Centerplate to end of car
CW - Truck (Centerplate) Spacing
. Suspension Lateral Stiffness Axis
E2

RADIANS

LBS-SEC/IN
IN-LBS-SEC/RAD
LBS-SEC/IN
IN-LBS-SEC/RAD
LBS-SEC/IN

FEET

- Car-Body'Center of Mass Height above Secondary

'.Center of Mass

- Secondary Lateral Suspenslon Height above Truck/Wheelset

*The quan ities 2L 2HL, and 2B correspond to track gage and axle
spacing dlstances, and the lateral spacing between secondary-

suspension vertical stiffness elements,

These quantities re-

present the proper input data (as opposed to the corresponding
half dlstances for these quantities),
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Card 7 UNITS:

|F10.4 |F10.4|F10.4|F10.4]|
G RO 2B IZERO

155.

IN/SEC?
FEET

FEET
IN-LBS-SEC

G - Gravity Constant
RO - Wheel Radius
2B* - Lateral Spacing Between Secondary Suspension
Vertical Stiffness effements. '
IZERO - Wheelset Spin Axis-Mass Moment of Inertia
Card 8 UNITS: LBS/IN
- » : IN-LBS/RAD
|E12.4|E12.4|E12,4|E12.4 |E12.4]| LBS/IN
K1 K2z K3 K4 K6 IN-LBS/RAD
. o LBS/IN
K1 - Axle Primary Suspension Lateral Stiffness
K2 - Primary Suspension Yaw Stlffness
K3 - Secondary Suspension Lateral Stiffness
K4 - Secondary Suspension Yaw Stiffness
K6 - Secondary Suspension Vertical Stiffness
Card 9 UNITS: IN-LBS-SEC
IN-LBS- SEC2
|E12 4|E12 4|E12.4|E12, 4|E12 4|E12 4] IN-LBS-SEC,
IT IBY 1IBR FSUBL FT IN-LBS-SEC
. : ' LBS
W -'Axle Yaw Inertla 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|BE12.4 |E12,4|E12.4|E12.4| LBS
"MWG MTG MBG KA KG 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\



Card 11 o - 'UNITS: NONE

| 12 |

TOPT

‘ "IOPT is a contrpl variable to select the forcing function
applied to the lateral car model.

_'-IOPT Sinusoidal'laferal displacement of the track center-

"
C

line in the horizontal plane (alignment perturbation).

. IOPT Crosslevel perturbation.

I}
[\S)
-

Equivalent fixed base inertia force-excited system,

[}
(@]
A d

IOPT
' identjcal to the crosslevel (base-excited) perturba-
tion(i.e., a fixed base force-excited system of
IOPT=2). The system is identical in the sense that
identiéal reéponses are generated relative'to
, the'track, for dptions'II and III.

IOPT As presently‘cgdgd théon 4 applies inertia forces

1
~
-

- and torques only to car body, with all other forcing
functions set to zero. This optioh‘is intended to
provide the capability of applying inertia forces to
a partial set of cqordinates. Coding changes will
be_required to alter that set of inertia forces if

- forces other than qar body forces (lateral, yaw,
.and“foil) are desiféd{ .

Card 12. ' S UNITS: ILAMB NONE
—_— v MPH

11 |F5.2 S LAMBDA FEET/
%IIMELVTﬁI¥ ILAMB = 1 o CYCLE

LAMBDA, if ILAMB =2

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

Cards 13, 14,15

CARD (13) . . UNITS: NONE
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CARD (14) UNITS: NONE

714
F(N),N=1,NDF If IFREQ =
DF (1) : If IFREQ =
CARD (15) UNITS: HERTZ
|8F10.4
'N=1,NDF+1  If IFREQ = 1
FL(1) If IFREQ =

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 frequencyiranges3
(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 the number of octaves. NDF specifies the number
of octaves. DF(1) gives the number of points per octave, and
FL(1) gives the starting freqﬁency of the first octave. Note
that the remainders of the DF and FL fields are left blank.
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c.Qi.iﬁi‘l.l"'“i..’!.."".l.*'

C## LATERAL (7=29+75)

TCRRNBERERRRERRRNRT RO RN RRBORA NS

‘Ccobﬁcuiocoinﬁcuu¢¢ﬁoina.ooﬂooﬁ -

Ce# FOLLOWING TEXT PRINTED FROM FILE DSKB!LATER 4

in

nAaNAANONANAANANANANANNNaNNNNnNaAnNnNNaNNAnanNnannnn

 wweses  MAIN PROGRAM LATERAL wswses

THIS PROGRAM COMPUTES THE LATERAL RESPONSE
CHARACTERISTICS OF A TRAIN CAR SUBJECTED
‘TO A CROSSLEVEL OR ALIGNMENT TRACK

T INPUTs FOROZ,DAT

PERTURBATION

SUBROUTINES REQUIRED; LATERP,MINV,GMPRD,INIPLT,
FINPLT.SYMBDL.MAXMIN,
LOGSCA,LAXIS,PLOT,GRID

" DUTPUTs PRINT FILE (FOR21,DAT), PLOT TAPE (UNIT 16)

158

[4351,933] 29+Jule?8

| SUBSYSTEM . ITEM - syMBDL  UNITS  TYPICAL VALUE

AXLE - AXLE WEIGHT - MWG POUNDS %220
' . LATERAL DAMPING ct LBSeSEC/IN 116
'LATERAL STIFFNESS Ky LBS/IN - 27860
AXLE . S8PACING - 2HL FEET : 8,53
- AXLE YAW INERTIA Iw INeLBSwSEC2 - 8128
" TORBION YAW DAMP . c2 INeLBE=SEC/RAD 0
o TORBION YAW STIF - K2 INeLBS/RAD 36E7
. TRUCK WEIGHT/NO AXLE MTG POUNDS 112610
: * LATERAL DAMPING c3 LBSeSEC/IN 173
LATERAL STIFF K3 LBS/IN 3368
YAW INERTIA _ IT INeLBS=SEC2 55000
YAW DAMPING c4 INeLBSeSEC/RAD 0
: YAW STIFF K4 INeLBS/RAD 60E6
CARBODY WEIGHTeTOTAL MBG POUNDS 127600
: . YAW INERTIA 1BY IN«LBS=SEC2 2,07E7
ROLL INERTIA 1BR INeLBS»SEC2 655220
SECONDARY STIFP K6 LBS/IN - 3900
CAR BODY LENGTH LL FEET 85
TRUCK OFFSET ‘ D FEET 12,9
WHEEL BASE LENGTH W - FEET 59,5
GAGE 2L FEET 4,7
"BODY C,G, HEIGHT E FEET 2,0
~ SECONDARY HEIGHT E2 FEET 2,5



CbiOOQQGGﬁ.QOGlili‘i.'..llOli.l
Cun LATDRAL (7=29=7S) . ) )
CQQ*'G.00&*!!#0'.'!’.5!&6!'#&" . e . - A

SECGNDARY DAHP B L°*C§‘ =,LBS-8£C/1N 87,8

- i

_ SEC, 'SPACING. fosh2B U FEET. . *.8,00

WHEEL YAW GRAV,STIFFNESS < KA' .- INsLBS/RAD 3780
LAT ,GRAV,STIFFNESS " KG’ 4,LBS/IN T Tl 1917

CREEP COEFFICIENT FSUBL _LBS . .. -~ 3E6

CREEP COEFFICIENT FT " LBS . N |1

CONICITY ~ ° ' ALPHA* 'RADIANS . 0%

WHEEL RADIUS RO FEET ~ . . . 1,3

WHEELSET MOMENT ° IZEROD. . INeLBSeSEC2:." 700

DEGREES OF FREEDOM IN PROGRAM LATERAL

SYMBOL COORDINATE ,

1 Xt LEADING TRUCK FRONT AXLE LATERAL DISPLACEMENT (SWAY)
2 PSIL LEADING TRUCK FRONT AXLE YAW .

3 X2 LEADING TRUCK BODY LATERAL - DISPLACEMENT (SWAY)

4 PSI2 LEADING TRUCK BODY YAW

% X3 LEADING TRUCK REAR AXLE LATERAL DISPLACEMENT (SWAY)
6 PS13 _ LEADING TRUCK REAR AXLE YAW. ~ ° . ,

7 %4 CAR BODY LATERAL bISPLAdEMENT (swAy) SR

8 PSI4 CAR BODY YAW - . VR f L '_

9 THETA  CAR BODY ROLL: ' el ‘ '
{0 X8 TRAILING TRUCK F‘RONT AxLF LATERAL DISPLACEMENT (swAY)
11 PSIS . TRAILING TRUCK FRONT AXLE YAW . . o
12 Xe .- TRAILING TRUCK, LATERAL: DISPLACEMENT (swAY) )
13 PSI6 . TRAILING TRUCK YAW . a
14 X7 TRAILING TRUCK REAR AXLE LATERAL DISPLACEMENT (SWAY)

Ty

{8 PSI7 TRAILINGATRUCK REAR AXLF YAW

NS P L P f , Y

CAOONNAANONACONNGGRAONANANNONNNCNANORNNNIN

DIMENSION IPPR(3) ,
5. V-DIMFNSIUN ALFA(2),DEG(2). xu(z) . o

DIMENSTON MUUG(Z)p"TEEG(Z):MBEFG(2) WEL(2) ¢ .
_+DIMENSION IUU(2),1BER(2),1BEY(2),PSP1(3),pP1(2), 9551(3,

DTMENSION FLBS(2),PPF(3),FSBEL(2)/PSPR(3) RN
DIMENSTION SAVEM(200,30), IITYPE(30) g o chon
DIMENSION LDUM(15),MDUM({S), S R
DIMENSION F(2¢0),FL(8) . B e
DIMENSION M(225),C(22%), K(225) : . . .
INTEGER DTAG(18)ATAG(15),BLANK,BLANKA,DF(7)

2
’
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CHUNNNEHSRERNRNR P U BRI NRBRRR RSN
- C## LATERAL (7e297S)
c'“"l”.‘.‘.’."‘..‘..‘.".‘Q“
DIMENSION DI’PL(ZOO:!&);ACCEL(?OO IS)oNAMF(G 18), INAME(15)o
XRUN(L16) )MAME(15),JHOLD(1%) »ARRAA(200),NAME1(6),NAME2(S)
DIMENSION ILABD(4,4),1LABA(4,4),KLAB(2,4),JLABD(3,4)
DIMENSTINDN JLABA(’;‘) LATANG(1%), DNDRM[4JJANURH(4)
COMPLEX SOLD(200,15%)
.REAL L,L2,1W,MW,MT,MB
REAL. MWG,K1, IN K:,MTG K3,IT, K4,MBG IBY 1BR, K6,K6X
. REAL M,K,KA,KG,1ZERD ’
" COMPLEX DET.ZDUM S
CUMPLEX BMAT(22%), CMAT(Z?S) SOLU(15)
COMPLEX MAT(22%),EYE
COMPLEX X,Y,%Z,XA, YA'ths).YlaX1.21;22
COMPLEX.CEXP!gCEXP?,CEXPJ;CEXP4'CTRM1pCTFM2,CTRM3.X12
COMPLEX Y12,CEXPS,CFAC1,CFACZ,CFAC3,CFAC4,CFACS,CFACE,CFACT
EQUIVALENCE (SAVEM(1,1), DISPD(& 1)), (SAVEM(1,16),
XACCEL(1,1)) ’
. DATA IITYPE/1,3, 103;1!3 1+3, 301-3:1-3;1 3,2040214424,2,4,
. x4,2,4,2;4 2 4/ '

1

_,THF FOLLOWING DATA STATEMENTsvDEFINE THE INPUT PRINTING LABELS

ana

DﬂTA RUW/'RD g '/.IPPR/‘ IN-L‘ ’BS/RA';‘D Jey
DATA.10/° I0OPT?,* =i’y ‘ : e
- DATA VEE/*'V l“/,MPH/' MPH'/
DATA ALFA/'ALPHA‘ s */,DEG/’ RADI‘ *ANS?®/ ‘ '
DATA MUUG/’MWG m*,* .*/,MTEEG/*MTG l"' */,MBEEG/’MBG =’,*
IBEY/’IBY m¢;¢ '/,IBER/'IBR =%, ? */,PND/* LBS®/, )
" PSP1/* LBRSa¢,?SEC/1°’,°N?/, PPI/' LBS/*, "IN/, - o
,.FOOT/' FT/,P881/° IN-LBS-SEC*QQ '/,PSPR/' IN-LBS-SEC/RAD'/,
FLBS/? FTeLe¢, *BS*/,PPF/* LB8/*,* FT*/,CONE/*Cl = */, :
CTOO/?C2 - '/ CTFEF/'C3 = ’/,CFDRE/'C4 s ’/,KONE/'K| = */,
- KTOD/’K2 = '/,KTREE/'KJ m ?/,KFORE/*K4 = */,KFIVE/*KS » ¢/,
KS1X/°Ké, ® */,KAYE/’KA » ¢/y,KAGE/’KG = */,ROW/’RO & ¢/, "
FSBFL/'FSUBL' ‘,l.'/;FTEE/'FT & "/ HEL/2HL =%, 7 ¢/
DATA IWW/’IW = */ ITEE/PIT W ¢/, ELTOO/'ZL = '/.‘
DEE/* D = */,UU/* W = '/,EEE/‘ s */,BEE/*2B = */
DATA EL/fLL = ¢/
ZDATA CSICKI‘Cb ] 'I'EEZI'EZ "t/

N BN CR e N

nan

THESE DATA sTkTEMENTs DEFINE THE LABELS FOR PRINTED QuTeUT VARIABLES

DATA KLAB/loH/ YZERD .10H/ ZZERO . ,10H/ YZERO .10H/ THETAO

DATA JLABD/1SH "(IN/IN) - ,48H ~(INZINY
X18H (DEG/IN) + 18H (DEG/DEG) C/ -

DATA JLABA/1SH (G*8/IN) »18H (G*8/IN) ’
X15H(RAD/SFC2/1N) ,18H(RAD/SEC2/DEG) / ‘

Ty
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T I T Y Iy Y Y P Y Yy T T YT I YY I

C## LATERAL (7229=78)

B T I I I I T I I I Y XYY IR YT Y I T Y Y

c LATANG SPECIFIES WHICH VARIAﬁhza ARE LATERAL(O)
TTC 77 T AND WHITH KRE ANGULAR{Z)

(of . .

T DATA LATANG70,2,0,2:002+002,8¢094:0,3,0,27 E
¢ < | | |
C T THE FOLLOWING DATA BTATEMENTS DEFINE THE LABELS FOR PLOT VARIABLES
c ~ | \ <

T ""DATA TLABD/30H/ YZERO (IN/IN) — ,20H7 ZZERO (IN/INYy

X20H/ YZERO (DEG/IN) 13oH/ THETAQ (DEG/DEG) / '
DATA ILA51773“7_YZE?U__159'7INT___77_37 ZZERU (G'S/IN) '
XZO“/YZERO (RlD/SEQ?/IN),QOH/THETAO(RQD/'ECQ/DQJ/ .
' UNTK'NIﬁE]QﬁﬁEKU'-3HTﬁUCKl§H'FRUNISHT_IXL , SHELAT,S5H DISP,
2 SHLEADI,SHNG TR,SHUCK F,SHRONT 'SHAXLB ISHYAW ’
3 T SHLEADYI,SHNG TR, SHUCK B,3HODY L,SHAT,DI,SH3P, .,
4 SHLEADI,8HNG TR,SHUCK B,SHODY Y,SHAW +5H e
K SHUEAD ,SHTRUCK,SH REAR, Sﬂm ‘LAT ., »SHDISPF,,
6 ,HLEQDIOSHNG TR,8HUCK R,3HEAR ApSHXLE Y,S5HAW P)
oy T S HGAR B, SHODY L, SHATERA,SHL D18, SHPLACE, SHMENT ,
8 SHCAR B,SHODY Y, SHAW +3H +8H +SH [
A SHCAR B,SHODY R,SHOLL  ",8H + SH -1 ’
X SHTR, T,SHRUCK ,SHPRONT,SH AXLE,SH LAT.,!’HDIBP..
o i , SHTFITU_! 6 T,5HRUCK ,SFFRONT,SH AXLE,5H YAW ,
2 SHTRAIL,SHING T,8HRUCK ,SHLATER,SHAL DIl,SHEéP, ,
T TR T SHTRALL,SRING Tp!HﬂUUK sSHYAW ,8H "~ ,8H '
4 $HTR, T,SHRUCK ,SHREAR ,BHAXLE ,SHLAT,D,SHISR, ,
T "BHTRAIL,SHING T,3HRUCK ,SHREAR ,SHAXLE ,SHYAR /
DATA MAME/SHXY ,sHPSIl ;lez - o8HPS8YI2 ,8HX) +SHPSI3 ,
2 SHPSI6 05"X7 '559317 /
mﬁ1wmr/30.2h2!.22.Jonz'lrzs':2.13.30.2%2!.18:29.2!/
DATA BLANK BLANKﬂ/SH 11 A/
e YATA. ron e e
C INITIALIZE MATRICES AND DEPINE CONSTANTS
e _
DﬂTA M/22%40,0/7,C722540, OI,KIQZSQO 0/ -
E!Eﬂ(°'1 ) : - : :
N ol b - T - B -
(o READ INPUT VALUES
g
) READ(2,2) RUN . . o
‘2 " FTORMAT(16AS)Y — TTTmTmT T T T
READ(2,3) DTAG;ATRG ‘ .o

¥ TTFORMAT(ISIT/ZISITY T o I Coo T T
READ(2,5) ALPHA : 5 T : o

TS FUORMAT(FS, 1) : T

_ READ(2,10) €1,C2,C3,C4,C6 -~ = .
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.C 3630 0 0 3 4 90 0000000000 00 00 00 0 00 A 0208 20
_C## LATERAL (7=29#95)

CHUNRERBERRNDDSRBS .'.”""". "
10 FORMAT(7F10,4)
READ(2,10) L,L2,HL,D,W,E,ED
READ(R,10) GlﬂQlB IZERO
READ(R,15) Ki§,K2,K3,K4,K6
15 FORMAT(6E13,4)

READ(2,18) IW,IT,IBY,IBR,FSUBL, FT
'_"aaaota.tsa MHG,MTG,MBG,KA 1.1

e

(o OpPTION I sznzcrgﬁn FORCING FUNCTION BASED ON TRACEMADIGNMENT
c PERTURBATION, OPTION IT SELECTS A FORCING runcwxon BASED
c _ON_TRACK cnoas LEVEL DEVIATION, )
c

READ(2,18) I0PT e

18 FORMAT(I2)
i READ(2,183) ILAMB,V o
183 FORMAT(I1,FS5,2)

C. . _ N
¢ : pa:nrs "INPUT VALUES
c

WRITE(21,6000) _
.WRITE(21,6009) RUN - }
"WRITE(21,7050) IO0,I0PT
_IF(ILAMB ,EQ, 1) WRITE(21,7020) VEE,V,MpH
" IP(ILAMB ,NE, 1) WRITE(2:,7023) V
WRITE(24, 7021) G -
'WRITE(21,6002) _
WRITE(21,7010) MUUG,MWG,PND .

WRITE(21,7020) CONE,C1,PRPI
_WRITE(21,7020) CT00,C2,P8PR .~
‘WRITE(21,7020) KONE.KI:PBI

__ WRITE(21,7020) KTDO,K2,IPPR.

WRITE(21,7010) HEL,HL,FOOT

WRITE(21, 702Q)w1ww,1w,pssz

wn:rmta:.soOS)

__WRITE(2$,7010) MTEEG,MTG,PND

WRITE(21,7020) CTREE,C3,PSPT

____ WRITE(21,7020) CFORE,C4,PS8PR  ~ i

WRITE(21,7020) KTREE,K3,PPI

"WRITE(21,7020) KFORE,X4,I1PPR

WRITE(21,7020) ITEE:IT;PSSI'
__WRITE(21,6006) L

WRITE(21,7010) MBEEG,MBG,PND’
__WRITE(21,7020) Kszx_gglppx

WRITE(21,7010) IBEY,IBY,PESI
WRITE(21,7010) IBER,IBR,PS8I

WRITE(21,7020) EL,L,FOOT
WRITE(21,7020) ELTOO,L2,FO0T
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CHRa it a s n it a RN R RGN ERON NN RN
Ce## LATLRAL (7+29#78)
CRETRIRARBRANASRNIT RN RO RN N RN N O
WRITE(21,7020) DLE,D,FOOT
W 81y ) UU,¥W, T
WRITE(21,7030) EEE,E,Fr00T
WRITE(21,7020) EE2,E3,FDOT

WRITE(21,7020)

BEE,B, 00T

~ WRITE(21,7030)
WRITE(21,6007)

C8ICK,C6,P8PT

——————— WRITE(21,7020)
WRITE(21,7020)

KRYE,KA,IRPR
KAGE,KG,PPI

WRITE(21,7040)
WRITE(21,7020)

FBBEL,FAUBL, PND .
FTEE,FT,PND

WRITE(21,7040)
WRITE(Q1,7020)

ALFA,ALPHK,DEG
ROW, RO, FOOT

B WRITE(21,7022)
6000

FORMAT(!HI;GIXoiZHINPUT vADUESII/)
6002 FORMAT(//7/766%, dHRXLE)

IZERD

6008 FORMAT(1H ,///66X,8HTRUCK/) . L
6006. FORMAT(1H ,///68K,9HCRR BODY/) :
6007 FORMAT(tH ,///66K,3HRHEEL/)
T 76009 FORMAT(28X,16AS/) T T T
7040 FORMAT (1H 57XoASoA10E12 4+ 3A8)
70 1 )
7021 PORMAT(59X'SH G = ,812.4010H IN/SECH#2)
7022 FORMAT(ESX,9H IZERD & ,EI2,4,14H INLBS«SEC##2)
7023 FORMAT(SSX.QHLAMBDA LE oEl2 4,%H FEET)
70 Y )
7050 vFORMArtlﬂ a!SXa?AS.IS) .
C
of THESE THREE INPUTS ARE NEERED AS ONEsHALF QF THI VADUE ENTERED
- .
c PROGRAM CODE AND #3L¢ CORRESPONDS. TO ‘L3’
z -
BmB/2,
HLwHL/2, )
LimlL2/2,
c .
c CDNVERT -ALL INpUTS. TO IN=LBS=SEC UNITS
C ‘ —
Hblﬂb012 0
LaL#13,0
L2slL2w123,0
LA Y Y
WaW#12,0 .
R { 1.1 3 ¥ PY)
E2mE2#12,0
BaB&#{2,0 B
~_ROWRO#12,0
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] Cio»ouuu.uoo.#&a.«&ubnué»wuaunﬁ .
Cuw LATERAL (7039e78)

' COii*&il!i.*ﬁii'liﬁ.i%&lﬂ*&&i’ﬂ~'
‘IF(ILAMB ,EQ, 1) VeV#i{l,6

_IF(ILANB NE; 1) VOVOSQ.
ZEEILIZ.-D :

[ Re Ko

~ CONVERT nzxcngs To‘stassu .

MWsMUG/G
MTmMTG/G
MBsMBG/G.

CALCULATE THE conponaurs or ggg_;sxxs MASS (M),
" T DAMPING(C), AND aTI FNE S(K) MATRICES

TM(1)eMW
M(17)81IW

:nmon

M(33)aMT
M(49)8IT
M(65)mMW _
M(ei)mwtw - - - -

TM97)YeNB T T o
M{113)nlBY -

T M(129)sIBR
M(148)mM(1) -

TMCIe1) NI
M{177)8M(33)
N(193)mM(4Y)
M(209)mM(y)
H(2283mIW" T

. K(1)sK1+4KG ol
K(?)”Y iFTilUFHIiDZIRD“””"‘”“iff?“
K(3)m=K1 o S
TK{4YweKIWHL ”ﬁ'*“?*7_*”f“*
K(lé)'-?.&rluab ‘ » o
K(17)=sK2eKA '
K(19)®meK2 - -

“ K(31)maK{i
K(33))®2,4K1+K3

T K(38)YAeK]
K(37)8=K} -
‘K(38)usKJ)#Z2EE

~ K(39)8K3#E
K{456)uK(4)
K(47)8=K3
K(49)82,9K2+K4+2, aKtiHLona
K(50)8K14HL ,
K(51)mw=K2
K(53)meK4

p— ey n
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T RN RERR RN RE AR RRCRRRFRRNRRAE DN
C#» LATERAL (7+2998) )
CRANBRERRRRERARAFRTRPTRBRRF RO

K(63)mmK1
B € X 31 1.$X.2:17 T
K(68)nK1+KG .
K(§86YWNKTZ)
K(79)awk2
‘K(80I8KTI6)Y
K(81)KK2eKA
K(93)s=KY
K(97)m3,#K3
ug,#K

K(102)meK)

TURUiosK(3I®Y
K(109)muKy

ermm‘““_ .

K(117)seK(38)
K(118)Y9=K3
K(123)8K(39)
TTK{127yew? ,8KI&E :
K(129)84, uKsoBo§2¢2 nxaozuﬁz
T K(137YsKINE
K(148)aK1+KG
BERASEI VLIS P
K(147)s=K] '
TKUIdRYaeKIWAL — T T
K(160)8K(16)
KTIBTYEKZSKE
K(163)u=K2
CTTTRUITIYEsKY T
K(173)m=K(38)
KIT7T4)BMK(39)
K(175)meKy : o
CKTYTTYRR(33) T
: K(179)uuK1
TUTTTKUIBB)WsSKE
K(190)8K(4)
KOI9TyWeK2 "
K(193)BK(49) ,
‘ K(194)meK(4)
4 K(195)m=K2
T 7T T RUZ07 YweKT
K(208)meK(4)
" KT209)94K (1)
~K(210)=K(2)
“K(223)%sK2 T
K(224)mK{18)
TR U225 ) 8K 2eKA '
C(1)uCi+2,#F3UBL/V
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ntttctc.tattt:tctcnt.ttto:t.ttc,
Cew LATERAL (7«20e78)

nttcoso.tttt..ta:ctsttttctotatt
C(limeCy

Ct4a)meClaHL
on»q~.ﬂn+u..1atruco»mmz1|il}illll!
C(19)wnC2

(31)m=Cy

(33)n2,%C1+C3
(35

¢ m = e

¢ .
€

c

¢

nauouonu.n
C(46)mC(4)
C(47)mel]
C(49)m2 tnuona¢n.:n»c=vccu
nnuou-opozr

C(31)meCT .

C(83)muC4

C(63)a=Cy

C(64)ImCLaHL
" C(68)mC(1)

C(79)m=C2

C(81)®C(17)

C(93)ne=C)

C(97)82,%C3 ,

C(99)m=2,8CINE

C(102)8=C3 .

C(108)meCINZEE
_C(109)meCe¢ .
C(113)m2,4C442,9CINLEE®S2
”_annu;nmn :
118)w=Cy
123)8CI#E

1
i

27)ue2,CHOE
29)m4, anoowc:»ou cneantcu

»u»u-nucn

(

(

n

ﬂ

n

(

(

(
(148)meC{#HL o
(161)8CC1T)

(48))meC2
(172)m<C)

(173)9CINZEE

(174)mCIE
{178)meCt
(1773mC(33)
ﬂ
(
(

179)maCy

{188)wmeCy
190)==C 1 #HL

nnnnnnn Oiﬂnﬂﬂﬂﬂlﬂﬂﬂﬁﬂ
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-

Ty Y Ty T T T Y Ty T T Y T R L A T

. C#® LATLRAL (7=29=78)

CQﬁiiiiQli'ﬁ"’ib&.tl.i.i&.i"# T

C(191)m=C2.

C193)=sC(dM)
C(194)=CinHL

C{199)meC2
€(207)sm2C4

C(208YRCIWAL
€(209)8C(1)

€(223)Ymsl2

'C(2258)=C(17)

" READ: AND WRITE FREQUENCY INPUT

™

i

READ(2,20) IFREQ,NDF

’
“READ(2,30) DF

FORMAT(212)
WRITE(21,21) IFREQ,NDF

HRITE(ZloBI) DF

3T FORMKT (/77 70%, 4HDF &, 774) " 7=

READ(2,40) FL

n,12,%X,4 ~“:J'I23 -”"L f'i,
L o _ ___wfmwmﬁnnumxiffmf;f_ﬁj““. o

T 4T FURMAT(//710K  BHFL(HE) a.xor;o,4) - ”*47TfT“f“ff1f;'“
T LYST REQUESTED OUTPUT :‘*Tﬁfj"f**“

WRITE(23,41) rL

40 FORMAT(SF10,4) e

= "'

T e r—

DU Sy JUUWD, 1B

IF(DTAG(JJIJ) ,EG, DJ GO TO 54

T WRITE(21,51) '
FORMAT(///710%,16HREQUESTED. UUTPUT,JQX,SHPRINT,SXQQH?QOTI)

—WRITE e
3 ' roRMATt/1oR.1sHDIsPLAcsMENr ™ .sasoﬂx,1HX) _
: 1 . :
83 _FORMAT(iH+,60K, 1HX) ) o
u "~ CONTINUE T T e
IF(ATAG(JJJJ ,EQ, o) GO ro 59 . ;.,'_- o
- EETIII.JJJ),xIIn;.p ,
5% FORMAT(/1ox.15HACCELERATION ) .6AS¢$I.1HX) ‘
- TLE LR i )
59  CONTINUE ‘
— _ —~ S
c ‘PRINT M,C, AND X Mawaxezs
- _ T .
. "NUM®O : TR
KNT®0 - T T

__WRITE(21,9005)
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Cil*!ﬁ&.'l'l&ll*!i"%‘&ﬂﬂl**'iill
- Co# LATERAL (7=20=98)
Cnun-nu (X2 Y2212 LI 22 L)
9005 FORMAT(1H1)
T 9010 NUMBNUMeY ,
- IF(KNT,GE,225) GO TO 9040 : e e
T T HRTTE(AT, 9020) NUM AEETAE R
9020 FORMAT(//10X,11HCOLUMN NO, ,xz/) e
902% KNTmKNT+{ T
WRITE(21,9030) KNT,M(KNT),KNT, C(KNT);KNT;K{KNT}
9030 FORMAT(/10X, 3HM ¢, 13, 20YA,E12,4,
- 2 8Xe3HC (»I13,3H)m,E1244,
3 SX,3RK (,I3,2H)syE12,4)
IF (MOD(KNT,18),EQ, 0) GO 70 9010
GO TO 9028 PR
_-9040 CONTINUE

- — P - TR LA

GENERATE FREQUENCY TABLE o R %
AND STORE VALUES IN ARRAY L

|nnnn

CALL FTABG(IFREQ, NDF n?}ru.r{ﬂ?;
T TINITIALIZE RATRICESS T T T
D0 80 JJ®1,18
- CMAT(JJ)®0, - .
T QCIIIw0,
80 CONTINUE e

COMPUTE CONSTANTS FOR roacan vzcroa. B

‘ofxn

(2 B2 ReXe

SR 1T T T Y o e S

L ' annPlﬂuz. - S R
T Z%ma ,wBeB

HL:.Q.’HL A

XL2Dwled 4D -Mwm‘%&;;A_'

» YIIEYEOXLQDOQI? v
LY amY /3, . ,
. ZYwEYER(XLEDsHL2)OPI2 s R

T T XieEYEWHL26PIR _ T T T
v X128X1/2, u._¢-;5"' 2 o

K6XwZZeKE«EWERWK]
COXR2ZZHCEuENEZ80
EE .L’i.’b

C. T
_“é“‘“””‘WFINE“‘UEvTTnw*Vft‘u_-NU‘nuLrZSTIUN”*“'W
¢

DNDRM(T)®1,0
___DNORM(2)sTMOL = -
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CHRREERARR TR RTRRRBERRRCRNBERNOR S

C## LATERAL (7=20875)

CRORTRARARANGFRIRBRRI RN RN -
DNORM(3)857,29577 _ e
Dmm ‘7.] .“O' T m T T eE e e M e
ANORM{1)=®1,0/G ' o

T T RANORM(2)s TWDL/G A
ANORM(3)my,0 ' o
"“”KNURM(‘)IIMU7S7}ZES77"“'W“"'f'”ww““f"ffmm'“'
ICHECK=IOPT ‘ )

e rn_w_ T e e e e o o ¢ o ER

e ——

IF(ICRECK ,GT, 1) IDPTU?

& prorE R T — ' e
c S
T EDOT000 TWI;NF T T
; B

T OMEGA IS5 ANGULAR FREQUERCY ~ ~ o
T OMEGRWZEPIERF(IY T T
IF(ILAMB ,EQ, 1) XLAM=V/F(I)
- TTYRY{/RLRM T T
IF(IOPT,NE, 1) GO TO 150
C . DEFINE FORCING VECTOR FOR ALIGNMENT Pznrunanwxou
G - i
X8X1/XLAM |
TEWZL/XLAM T
XYwALPHA#L2/RO ‘ .
PR 1§ O L1 <
Q(2)m2,0FTHXY ’ T
T D(SYEKG#CEXPTXY " ' T ‘ ,
Q(6)mQ(2)#CEXP(X) : , NI
e ““-“"U[‘wmxﬂﬁ‘—“_"' TTn T s e e '-“7'""t“‘.’—""‘:’“f "' R
__0(11)®Q(2)#CEXP(Y) e

0(15).0(2)'0589(2) : - - o
e GOTTO B0 T e e e
150 CONTINUE o B o

AL e L R TR
c. DEFINE FORCING vscron ron cnﬂaa-nzvsh PERTURBATIDN

XAnX12/XLAM

| T ZDUMECEXP(®) T
CEXPi1mCEXP(XA)

TTTCEXP2RY ,7CEXPI T
CEXPIRZDUMNBCEXPYZ
CEXP4#8ZDUNGCEXP]

CFAC28RO# (EYEROMEGA®CI#KI)
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TR R AR AR R RN RN RO RRNBRRBRRR RS RN
Con LATERAL (T7=20=75)

O T Ty YTy Y rr Y 1
Q(I)mEQ#(KI+EYEWOMEGA#CI ) ntel, 0)
Xsi,¢+2DUM

Gt!!).ﬂ(i)UZDUM

Q(7Im=Q(3)=0(12)

- 228KGEX+EYEWUMEGA#CEX -
0(9)nT2#X .
cTRMllkoo(MW&DMEGADOMEGA-E?EGCIOUMEG““KI) -
T CTRM2uRO# (K1 ¢EYE#C { #OMEGA) '
CTRM3INIZERO#V/RO® (+EYE@OMEGA)
Q(1)aCTRM19CEXP2
Q(2)eCTRMINCEXP?2 ,
Q(3)m0(3)+CTRM2# (CEXP1#CEXP2)
_Q(4)mCTRM2@(CEXP2CEXP1)#HL
G(SYsCTRMI#CEXP1
0(6)mCTRMINCEXPY

T T Q(8)mEEEREQeCFAC2 /R0 (1, w2DUM)
Q(10)aCTRMI#CEXP)

N

Q(11)%CTRMI*CEXPI
| Q($2)mQ(12)+CTRM2#(CEXPI+CEXPE)
“B(13)YsCTRM2% (CEXPI=CEXP4) #HL
. G(14)sCTRM1#CEXP4 - A o
(18 ysCTRMIWCEXAP4
_ IF(ICHECK' ,EQ{ °2)-GO TO 160

C
C  _FORCING FUNCTION FOR OPTION 3

(e}

YAWY12/XLAM
CEXPSsCEXP(YR)
OMEGA28OMEGA®OMEGK )
TCFAC1#RO# (EYE4OMEGA#C1+K1)
CFAC3a0OMEGAR#MT#RO .
CFAC4a(RO+E2)#CFAC2/R0
__CFACS®OMEGR2#MB#(RO+E$E2) -~ .
T CFACGmIBR#OMEGA?2
CFAC7m4#BaBe(KE+EYEWOMEGARCE)
TTQ1)=A(1)+CFACT
~Q(3)mA(3)+CFACIe2, !CFACI¢CFAC40CEXP5*CFAC2
T Q(8)mQ(S)+CFACYT
Q(7)mQ(7)+CFACS#CEXPB+CPACRN(1, ¢ZDUM-2.nCEx95)
XoCFAC2#E242 ,#CEXPS/RO
Q(e)=Q(B)+CFAC2#({ ,»ZDUM)#ZEE
0(9)-6(9)+EQEQOCFKUEE(1.+ZEUM)/RD+(CFA56-CFAC7)
X¢CEXPS+Eu(RO+E)¢CFAC2«(2 #CEKPSal,=ZDUM) /RO
‘Q(10)=Q(10)+CFACTWZIDUM
 Q(12)=Q(12)+(CFACI=2, &CFACl)iZDUM+CFACQ
TX#CEXPS=CFAGC2#ZDUM
0(14)8Q(14)+CFACL1WZDUM
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CRUNBARRURBIRERBWERRBREBRERRF AR
C## LATERAL (7=20=78)
TTCHRARR R RN G ERRE R LRGN AR RRO RS
IF{ICHBUK «EQ, 3) GO T0 160

C . ,
c FORCING FUNCTION FOR OPTION 4
C

DO 181 LMmi,$
181 Q(LM)N(0,0,0,0)
: " DO 188 LMei0,18
~18§8  Q(LM)N(0,0,0,0)
160 DO 170 LMmi,15

CHAT(LM)=ma(L¥)
170 CONTINUE

¢ — '
c FORM COMPLEX COEFFICIENT MATRIX
€~
DO 100 MMai,238 i
MAT(FNYa=UMEGA##2¥M (HMYIGEYEW UMEGI Cfﬂn K Mﬂ)
- BMAT(MM)WMAT(MM) | ] .
““““ 100 CONTINUE T
e , |
'€ T INVERT CUEFFICIENT MATRIN — 7~ " T oo
c . .

T CALL WMINV(BVMRT,1%,DET,LDUM,MDUM)
IF(CABS(DET)) 200,1100,200

200 CONTINUE
c .
‘C”‘*“—*—HUETIPEY’INVE?BE*UF‘CUEFFIUIENT‘MIT§IX“BY’ruﬁCIna BT
c FUNCTION TO OBTAIN SOLUTION VECTOR- o
c,
CALL GMPRD(BMAT CMAT,80LU,18,18,1)
c ot e ~ALeS - -
c ADJUST sonur:on VECTOR FOR ovrxous 3 AND 4
< - . -
: IP(ICHECK LT, 3) GO TO 210 }
T T T BOLUTIYESOLUTITHRO A
' 80&"(12)-30&0(12)»aou(anuna o S
GUQYFCERPS 77 TR oS o e e
SOLU(C7)sSOLU(7)+CEXPS» (RO+E+E2) ‘
c e R
e SAVE MAGNITUDE OF SOLUTION FOR PRINTING AND pyurrrnc
— € NORMALIZE OUTPUT VARIABLES _ — T ,
T 210 CONBTYWOMEGA®OUMEGA ‘_“M'""““_W“*b”“‘fJT”Tf“”f

DO 228 JJU®Y,18 : o
~TBOLDT; UUJYRSOLUTIT WDNORMTIOPTFLATANG (J09)) -
DISPL(I,JJJ)sCABS(80LD(I,J0J))
‘_ICCEUTT,JUUTiCIBBTBUﬁUTUUUTTICUNBTUFKNOKMIIUFTTEKTKNGTUUUTT‘
22% CONTINUE
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I Iy
C## LATERAL (7e39=75)

1000 ‘CUNTINUE

PRINT THE MAGNITUDE OF THE COMPLEX SOLUTIONS

J

=GENERALIZED COORDINATES

noon

~ INUM®O
DO 1305 Jmi,18
“IF(DTAG(JY ,EG, 0) 60 TG 130§
JINUMmJINUMe 1
JHOLD (JNUN) #J
1308 CONTINUE
IF(JNUM ,E@, 0) GO T0 1500
DO 1480 JImi,INUMyy
J{mJHOLD (J)
J28JHOLD (J+1)

" "J38JHOLD (J+2) T e s e

IF(J+l ,GT, JNUM) J2m0
TIF(J#2 JCT, JNUMY J380
IF(I0PT ,E@,1) WRITE(21,1310)
1310 ~ FORMAT (1H1, 13K, 66HDISPLACEMENT AND ANGULAR RESPONSES
- X BASED ON ALIGNMENT PERTURBATION//)
IF(I0PT ,EQ@, 2) WRITE(21,1820)
1320 FORMAT(iH1,12X,68HDISPLACEMENT AND ANGULAR RESPONSES
"X BASED ON CROSS<LEVEL PERTURBATION//) ~
JL{sIOPT+LATANG(J1)
T TTIF(I2 ,NE, 0) JL2sTOBTSLATANG(IZY
IF(J3 NE, 0) JL!IIOPT+LATKNG(J3)

1330 PORMAT(?X 14HFRBOUENCY (HZ) IX.SAS)

“ IF(J2 ,NE, 0) WRITE(2101340) MAME(J2) yKLAB(1,JL2), KLAB(?:JLZ)

1340 FORMATtxH+.49x.3AS) !

“IF(J3 ,NE, 0) WRITE(21,1350) MAME(J3Y,KLAB(1,J03),KLAB(2,JLY)

1350 FORMAT(1H+,69X,3RY) e
WRITE(21,19%1) (JLABD(JKL, JL!) JRE-i,SJ
1351 FORMAT(J30X,3A8) o o
" IFJZ2 LRE, 0) WRITE(21,1346) (JLABD(JKL,JL2),JKLmi,3)
IF(J3 (NE, 0) WRITE(21,1350) (JLABD(JKL,JL3),JKL={,3)
waxTEc21vtisS)
1388 FORMAT(SX)
DO 1400 Is1,NF
WRITE(21,1360) F(I), DISPL(I;JIJ
1360 FORMAT(1X,3E20,.5)
IF(J2 (NE, 0) WRITE(21,1370) DISPL(I,J2)
" 1370 FORMAT({IH+,30X,E20,5)
IF(J3 ,NE, 0) HRITE(?lol!BO) DISPL(I,J3)
" 1380 FORMAT(1H#,60X,E20,5)
1400 CONTINUE »
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CERRARRARA R RANERTRERRIARBRRRE T
C*»-LATERALW(7-2§-151 .

TTCRARRNERARRCAORRRRB RN AR RO R R RR R
14%0 CONTINUE

T , : r—— e
€ PRINT THE ACCELERATION RESPONSE ' B '

T
1500 JNUNRO | -
ST DD TH0Y UAT, 18 T T T
IF(ATAG(J) ,EG, 0) GO To 1308 -
T T JNUMWINURG S
JHOLD (JNUN) #J | A

IF(JNUM ,E@, 0) GO TO 1700 e
DO 1680 JWT,JNUM, T . .
J1®JHALD (J) - ;
BTN IO LD E— T
J3SJHOLD (J#2) » L |
T IF(J+1 ,GT, JNUW) JZ®0 4 _ e
IF(Je2 ,GT, JINUM) J3mo o - -
T « 1) WRITE(WT, {510y~~~ T
1810 FORMAT(1H1,20X,SIHACCELERATION RESPONSE BASED ON
~XALIGNMENT PERTURBRTION/7Y ~ T |
IF(I0PT ,EQ,3) WRITE(21,1%520) e
~ 1520 FORMAT(IN1, 19X, S5AACCELERATION RESFONSE BARER ON
_CROSSSLEVEL PERTURBATION//) -

| IF(J2 LNE, 0) JL2mIOPTSLATANG(J2) o
T TTTTIF(IS GNE, 0) ULISIOPTH#LATANG(IYY T T T
WRITE (21, 1530) MAME(J1), KLAati.Jhi).xLAscz.Jbt)
153

IF(J2 .NB. 0) wnxrz(21ois401 MAME:J2) KLAB(I JL2), KLAB(?:Jbz)
1540 " FORMAT(TH¥ 48Xy THAGIASY ~ - ‘
IF(J3 ,NE, 0) WRITE(21,1650) MAME(J3),KLAB(1, JLa) KLABtquLJ)
~1550 ~FORMAT(TH#, 68X, THATIASY T T T
WRITE(21,1381) (JLABA(JKL, an1) JKL®L,3) , S
""""" *““TfT?2“_”E‘_UT1ﬂﬂH1R?T_T31ET_TﬁtKBtTﬂKt“UBET'UKﬁll13)
IF(J3 NE, 0) WRITE(21,13%0) (JLABA(JKL Jba)'auu-;.ay
T WRITETZ1,135%) , e
PO 1600 Imi,NF - '
Wrmrmu) FCI)YACCEL(I, U —
IF(J2 ,NE, 0) WRITE(2101370) ACCEL(I:JZ)
03 ACCM-«UNVJ),

. ]

1600 CONTINUE _ o )

1650 ~CONTINUE e e
c

"¢~ ~~CALL LATERP FOR REQUESTED PLOTS — ~ ~~ ~ "~~~

c OF GENERALIZED COORDINATES
¢
(1700 1=t
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€ 0000909000 00.0000 90 0000 00 000 30 40 40 000000 40 00 40 30 38 6 3036 3 0 )

Ces LATERAL (7-2Uw?5) . o
(W TTITTTY YR TV T Y T YT T

DO 2100 Jni, 15

IF(DTAG (J) ,NE, 2) GO TO T
IF(I1 ,EQ, 0) GO TO 2010

10
~ CALL INIPLT(1,1)
2010 DO 2020 Nmi,NF
2020 ARRAA(N)ZDISPL(N,J)
DO 2030 Nmi,6
2030 NAMEL (N)SNAME(N,J)
NAME2 (1) #BLANK
. NAME2(2)=MRME(J)
NCHOZ¥1OPT+LATANG (J)
DO 2047 Nui,4
2047 NAME2(N+2)sILABD(N,NCHOZ)
CALL LATERR(NF,F, ARRAAoNAMEIaINAME(J).NAMEg_joclcIOPT) B

c
€ 'CALL LATERP FOR REQUESTED-ACCELEB&I;QEWEAQTQM_“";WW
c
2080 IF(ATAG(J) ,NE,2) GO TO 2100 I
IF(Il ,EQ, 0) Gn T0 2060 '
Ilm0
CALL INIPLT(i,1)
2060 DO 2070 N=i, NF L
2070 ARRAA(N)lACCEL(Nad)
___DO_2080 Nxi,6 . B
2080 NAME1(N)=NAME(N, J)
NAME2(1)®BLANKA -
NAMEZ(Z)!MAME(J)
NCHOZmIOPT#LATANG(J)
DO 2097 Nmi, 4
2097 - Nnnzth+z>g{ggpggNﬂ@gggg) ] i

CALL LATERB(NF,F ARRAA,NAmif“i' AME(JY, NANEZ, 30, 2, IOPT)
. 2100 _ CONTINUE _

¢ TESTIFOR pso pnors

___IF(ILAMB ,NE, 1) GO TO 2190
IPSD=0
) READ(2,2110,ENDm24{18) PSD
2110 FORMAT(AS)
4 IF(PSD ,EQ, RAILPS) 1PSDm1 .
2115 CDNTINUE :
IF(IPSD ,EQ, 0) GO TO 2190 -
IF(1II .EQ, 0) GO TO 2130
Ils0 L
CALL INIPLT(1,1)
2130 CCCCm87,295774TWOL
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C#% LATERAL (7+29e75)

CHpiRRARRA N RERBRNRORERANDRNBRNS
IFCIOPT ,NE, 2) GO TO 2128
ﬁﬁ‘?TfT‘U_Iois o
IF(LATANG(J) ,NE, 2) GO T0 2121

DO 3120 Nal,NF

. DISPL(N,J)wDISPL(N,J)#CCCC
2120 . ACCEL(N,JYWACCEL(N,J)%CCCC
2121 CONTINUE .
2125 “CONTINUE
CALL RAILPL(F,V,NF,30, 1ITYPE,BAVEM, 200.2'21)

7790 IF(IT ,EQ, 1) GO TO 2200
CALL 8YMBOL(0,0,0,0,0,128,RUN,90,,80)
" CALL FINPLT
2200 S8TOP )
1100 WRITE(21,1360)

1200 FORMAT(1H1,24H MATRIX AMAT 18 SINGULAR)

7 8TOP
END

e o - i e e e e
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C

AONONANANANNNANN

. c

anNnn -

ann

QQG#Q%QQGG'O&#QQ!QOOO'.#OQ&l.
® LATERAL (7=29#78)
0*'.&#0&&.'!.!!i.&’i!.ﬂiti#ii -

‘”_w"§_FﬁGUTINE_UKTE*F"NEH"iKV,ARﬁIT , TITLE,NC'T,LABL,
XICODE,I0PT)

PLOTTING ROUTINE FOR PRDGRAM LATERAL

 NEM NUMBER OF POINTS
BAV FREGUENCY ARRAY

ARRAY _ DERENDENT VARIABLE ARRAY
TITLE LABEL FOR TOP OF PLOT
NCT _ NUMBER OF CHARACTERS IN TITLE
LABL™ ~ "LABEL POR YeAXIS
NCL NUMBER OF CHARACTERS IN LABL

!
i
!

" ICODE =1 DISPLACEMENT PLOT o

‘w2 ACCELERATION PLOT
'TU?T"“‘“”ii"B‘i?ﬁtl‘??ﬁ?ﬁﬁiiffﬂﬁ'“““““"
. =2 ALIGNMENT PERTURBATION '
DIMENSION ARRAY(200),8AV(200), TITLE(QO) LABL(20)'
XFEQ(200),PLTFIL(200)

XAXI8%6,0
YIRISEI;O"'

“pLOT ONLY THE FIRST 6 SIGNIFICANT DECADES ’

_CKDU"NKXMINTIﬁﬁiY}NEM{Eﬁli}ﬁHINiw“" o
CUTWDMAX%#1,0E=0S
DO {10 Isi,NEM

- FEQ(I)®3AV(I)

“PLTFIL{IImARRAY (1)

IF(PLTFIL(I) LT, CUT) PLTFIL(I)sCUT

IFCPLTFIL(I) LT, {,1E%03) PLIPIL(I)ey,{Ea03 =~~~

IF(PLTFIL(I) ,CT. 9,0) PLTFIL(I)®9,0
CONTINUE ~
LaNEM

_PLOTTING DONE. BELOW N
CALL LOGSCA(PEQ,L,XAXIS, IXVAL,IX)

. CALL LUGSCK(PLTPIL L,YAK1IS,IYVAL,IY)
CALL LAXI1S8€0,,0,,1Y,LABL NCL;YAXIS.IYVAL;I)

'CALD'EIXIG(O.,O.,IXo149FREOUENCY (H2), 14,XAXIS,IKVAL,2)

CALL SYMBOL(Q,S#(XAXISe(NC7?40, 15))0¥AXIS¢0 25:.15 TITLE,

xo.oNCT)
IF(IOPT ,EQ, 1) CALL SYMBOL(O, 45;YAXIS+0 58,,1%,
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CRORBRBRERERERRRRRRRRRRR RN REN DS
Cow LATERAL (7=29e75)
-C0.uﬁnuuqo.ooooau»n&oouu»&ioﬁﬁo Tt
XQIHALIONMENT PERTURBATION-,O..?J)
TIFCIOPT LEQ, 2) CALL IYHlﬂﬂfﬁnloYNXIltb 53..1!.
v XZSHCROGSOLEVEL PERTURBATION»,0,,2%)
C T TYIF(ICODE LEW, 1) CALL SYMBOL{9Y9,,999, LT
XllHRBBPONIE 0?;0.,11)
"IF(ICODE LEW, 7Y TALL IYMBUL(999..999..,1So
x13HACCEL RESP,OF.O 1 13)
"CALL FEUT(FEOtlj PLTFIL(!):I)
- DO 30 Km2,L o
“'36”"'CIBE_FBUTTVEETKT”FUTFIFTK3 2) _
CALL GRID(O.oo.pXAXIi,YhXIﬂpIXoIYoIoO D D D D)

C T TCALL PLOT(IR,,0,,s3)
RETURN = N
BN
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|

C‘“‘*lii*l‘*i*i*“ll'.*".l”lﬁﬁ.“

_C## LATERAL (7=29=75) o

C #Gl##l&*‘&’ﬁ*!Q.GD"O"**"&*Q*
_SUBROUTINE FTABG(IFREQ,NDF,DF,FL,F,NF) ~

THIS SUBROUTINE COMPUTES THE FREQUENCY TABLE
IFREQw{ RANGE INPUTS, w2 OCTAVE INPUTS -

NDF « NUMBER DF RANGES DR OCTAVES
DF =« FREQUENCY POINTS VECTOR: _
FL « FREQUENCY LOWER LIMITS VECTOR
F = FREQUENCY TABLE RETURNED

NF  « NUMBER OF POINTS IN FREQUENCY TABLE
T INTEGER DF(TY - T

DIMENSION FL(8), rcaooa

IF(IFREQ ,EQ, 2) GO TO %00

nnnnnaanan

RANGE INPUTS

anon

NF=0
‘DO 200 I=i, NDF
C:EXP(ALDG(FL(I#i)/FL(I))/DF(I))
NF=NFe+1
F(NFIRFL(I)
DO 100 J=1,DF(I)
FTeCa#F(NF)
IF(FT ,GE, FL(I¢1)-0 000001) GO 10 400
NFeNF+1
_ _F(NF)=®FT
100 CONTINUE
200 CONTINUE
RETURN

(o " DCTAVE INPUTS

500 Cm2##(l, /DF(l))
~ NFaj
F(NF)=FL(1)
DO 700 I®i,NDF
Do 700 Jsi,DF (1)
_ NFaNFel
F(NF)sF (NFai)«C
700 CONTINUE
RETURN
END
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APPENDIX D .~
PROGRAM HALF INPUT PARAMETERS AND LISTINGS

The Program HALF input deck consists of the follow1ng
eighteen cards: ‘

Card 1 ' ©uniTs: LBs/IN?

| F10.2

k = Track foundation stiffness per unit track length '

Card 2 - ' o . . UNITS: ' LBS/IN -

|F10.2]

Ky

K1_= Secondary suspension Vertical spring'constant

Card 3 - . ' . I .. UNITS: :LBS/IN- o

| F10.2]

2 : _ .
~K, =nPrimary-Suspension‘Vertical Spring COnstantq.‘
card 4 > C U UNITS: LBS

. |F10.2

My |
Wy = One-half cdr body weight -
T . S UNITS: LBS .

F10. 2{

W2

WZ'— Truck frame assembly weight
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sweep frequency.

Card 6

| F10.2]

W = Wheelset weight

Card 7

| F10. 2|
Pt
py = Single rail weight per unit length

Card 8

| F10.2]

I
I = Single rail area moment of inertia

Card 9

|F10.7] .

E

Young's Modulars for steel rail

Card 10

|F10.24x|I1] o
A 1FV = 1  (Column 15)
V IFV = 2 - (Column 15)

UNITS:

UNITS:

UNITS:

UNITS:

UNITS:-

INCHES

LBS

LBS/YD -

4

LBs/_'IN2

INCHES/CYCLE.

- IN/SEC .

IFV specifies that.a constant track wavélength (IFV:lj or a

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

adjusted.

Card 11

| F10,2

L

2 = Truck wheel base

180

UNITS:

Since V=f*),
for a fixed velocity, the wavelength must be adjusted in order to
For a fixed wavelength, the velocity must be '

INCHES



card 12  UNITS:

| F10. 2]

B = Vehicle (secondary suspension) damping ratio

Card 13 S  UNITS:

| F10.2]

£ = Track structure damping ratio

Card 14 : UNITS:

| F10.2]

We

Wy =‘Weight of a single rail tie

" Card 15 -  UNITS:

| F10.2

7t

Lt = Distance between rail ties

. Cards 16, 17, 18 (FrequencyxContrql Variab1es)'_“

(16) o . UNITS:

12 |12
TFREQ NDF

(17) : ~UNITS:

i}
=

| 714
F(N) ,N=1,NDF FOR IFREQ

DF (1) FOR IFREQ

.
o
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NONE

LBS

INCHES
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(18) - . . UNITS: HERTZ

8F10.4
l‘?ITNTLN=1, NDF+1  FOR IFREQ

FL (1) FOR IFREQ

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 the starting frequency of the first octave. Note
that the remainders of the DF and FL fields are left blank.
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CoeanduudaasatannloltaaatbetoRop®
Co% HALF (7-27-75)
CutpuaanRonpaphospiantsaotadtsns , . :
Co® FOLLOWING TEXT PRINTED FROM FILE DSKB:HALFPS,F4 (4351,533] 29=JUL=75
CQ“.CQ.".G.QQ“#‘&G.GG%Q‘##G“{C ! . ) )
DIMENSION SAVEM(1g2,6),11TYPE(S)
TATA LITYPE/6e1/
COMPLEX 3COMP(64),BBLOMP(64)
nOMPLEX 3LI,B8LK,BLJ,ALN,RLM
TOMPLEX ACOMP(g4),CCOMP(8),S0LU(B)
DATA ACOMP/Z(@,,8.),(%,,08:2,(0.,08.),(0,,0.),(8.,,8,),0(1,,8,2,(0.,0,)
1{‘ﬂolZl)l
2‘9‘lk‘o)-(n’.'lqn):('l" ),(ﬂv0ﬂ~)l(0-" )l(ﬁ-rg )l‘ﬂ-!g )0‘1|0ﬂ|)l
3(1! 3.).(@..6.).(ﬂ-a)‘.).monﬁ'):(ﬂ l@v)l(ﬂolg )a(ﬁ-vﬂy)n(ﬂ-aﬁr):
4¢200¢ )2 0100 Te) (e, D)2 Bes@.)s e sB) (P08, )p(f'-:ﬂo),(?.lﬂ ) .
Bted v @e)a(BusPo) (=10 )0(DerBe) 0 (DorBe) (G008 e) s (@Ber@0)s(Berlo)s
B Fes20) 0 (=1.,8.),(30,0,)s(~1.,2, ):(0-;“-),(”;:” Yo (Bes@e)s(Resledy
7(2:22,),t2448, )‘(ﬁonﬁo)a(ﬂ'lﬂ')v(lcp@!)!(ﬂ'lwv)l( 330@4) 4 (P0sCs
BU2e 32, )0es D) (Boas™ ')p‘“'lgn)n('icoﬂ ).(ﬂ-.ﬂ )o( 1.!?’ Y2(Beslad/
NATA CCOMP /(L.s00)s7%(002B0)/
AIMENSION LDUM(8) ,MDUM(g)
aOMPLEX JET
INTEGER JF(7)
AIMENSION FL(3)
NIMENSION F(200)
NIMENSION AFL(1p0),TF1(190),AF2(10Q),TF2(108)
nIMENSION ADEL1(¢19%),TOELLC(10G), ADFL?(lﬂ@).TDEL?(l@W)
NIMENSION AYL(122),TY1(192),AY2(1802),TY2(122) - :
AIMENSION AY3(102),TY3(1A2),AY4(102),TY4(100)
AIMENSION. AGL(122).TGL(108),A62(1002).,TG2(4128)
COMPLEX Fi(12@),F2(1e@),DELL1(120),NEL2(120)
COMPLEX Yi(1@0),Y2(128), Y3<1GZ) Y4 (100)
COMPLEX 51(108),62(108)
~OMPLEX 81,82, 83 B&.,87
COMPLEX A41,A2,A3,A4
. LOMPLEX AS .
fOMPLEX X,X1,X2,E1,E?,E14,E22,E12
COMPLEX GB GC
EQUIVALENCE(SAVEM(1,1),AY1), (SAVEM(Y, 2),AY2), (SAVEM(1,3), AY3),. .
X{SAVEM(1:4),AY4), (SAVEM(S, 5):ADEL1);(SAVEM(1.6) ADELZ) S :
CALL ASSDEV(22,'nSk") :
e . CALL -ASSDEV(1s,'08x') ... . . ._.
CALL ASSDEV(6,'DSK") :
cALL PLOTS(IBUF, 368,16}
cAkL PLOT(D.s-11.,=3)
CALL PLOT(Q.-1.1-G3) .
$62:=SQRT(2,) _ .
e Gu3B6._ .. — L T
P1=3. 14159265 :
EPSW=,£21
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Catagbaasntanasadongsigenrsonaadtans

.Cw®  MALF (7=2%-75) .. .

CRbquapatadaeadsastaraosesndngd

€ READ INPUT VARIABLES

READ (20.9) XK
READ (20,9) XK1

READ (20.,9) XK2
_.READ _(20,9) XM1
READ (2@,9) XM2

.- READ (2p.9) XM __ .

READ (20:9) WT
READ (22.9) XI

READ (20.7) E

READ. (2@,14%) XX, JA . . S

READ (20:9) XL
READ (20.9) BET.
AEAD(28,9) ZETA

. _READ (20,9) WTIE

. READ (20,9) XLT!E
7 FORMAT_ (E102.7) -
9 FORMAT (F12.2)
. 11 _FORMAT (F1p,2,4X, 11)
e WRITE INPUT VARIABLES
o WRITE (6210)Y

17 FORMAT (1H®,1iS5HINPUT VARIABLES)-f—“_

WRITE (6412) XK

12 FORMAT (LH@,5X,4HK = +E15.8,10H LB/ INs#2)

. WRITE (£.13)_XK1
13 FORMAT (L1KHO,4X,5HKL ¢
,“__?_3115_(611*1_XKZ_.__WM
14 FORMAT (41HZ,4X,5HK2 =
~ UMRITE (6.185) XMi. _ .
1% FORMAT (LHp,4%X,5HML =
L MRITE_(6)16) XM2
16 FORMAT (1HO,4X%,5HM2 =

WRITE (6;17> XM

JEL5.8, 7H - LB/IN) |
LEL5.8, 7H LB/INY

LEL5.8, 4H LB)

,E45.8, 4H LB)

17 FORMAT (1Hg,5X,4HM = ,E18,8, 4 LB)

WRITE (6018) WT .

18 FORMAT (1HD,5X,4HW = ,E15.8, 78 LR/YD)

. ___WRITE (4,22) E

22 FORMAT (iHp 5X,4HE = ,E15.8, 18H LB/IN®»2)

. WRITE (6:,23) XI —

23 FORMAT (1H@,5X,4H1 = ,E15,8, 7H [INesd)

NRITE (6:.24) BET

24 FORMAT (LHP,2X,7HBETA = (E15,8, 17H NON=-DIMENSIONAL)

WRITE(6,122) ZETA
122 FORMAT(4HO,2X,7HZETA =
_ WRITE (6,27) XL .

27 FORMAT (1H@,5X,4HL = ,E15.8, 4H IN)

"WRITE (6+28) WTIE

,E15,8, 17H NON=DIMENSIQNAL)
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Crvarttuad®atltalanatannodissniod

Coe  HALF (7-27-75) vlh;_u;V

CREQBRBRPRBRBRD RGN AR BITOOBRNNAS . L
vm——zﬂ-FoRMAt—iiﬂﬂJAX*iHﬂl—l_*51548LAHW*Lal,«‘Mh“_-__~“
. WRITE (8,29) XLTIE L
e 29 FORMAY (WA, 4X,5HLT & ,£15.8,4H IN) . -
tF (JALEQ,1) GO TO 73 o
. 23 NONTINUE
. IF(JAEQ.1) GO TG 31 i . :
YR CGUALER.2) GO TD. 32 e - -
IFCCJALNE, 1) AND. (JA, NE.2))GO T0 6 ”
32 WRITE (An?i) XX
21 PORMAT (1Hﬂ 5X, 4HV = ,E15. 8:5H MPH)
o 80 70 34
31 YRITE (8+19) XX ' '
.~ 49 EQR¥31311HﬂL2HLAMEDA E_LglstaJSH FEETL RS
60 4 L

6 WRITE (528)

V34 _CONTINUE L

C CONVERSIONS AND COMPUTENCONSTANTS
!F (JA.EQai) XX:Xx‘lao

e IR (JALER.2) XXaXX®17,.8 il
¥M2zXM2/386, L o -
XMyi=XM1/386., oo

XM=XM/384, S
UT WT/368, . - -

WT22 , BWTWTIE/XLTIE . A
ux1=2J¢XL,‘_____”____M_~M_%“m~_~_Mﬁ [P
XLL=XL e

WASSART (XK#G/WT)

XLAMO2 ,8P1a(4,uFaX]/XK)ee 25

J1=SORT(XK1/XM1J - e
G GENERATE FREQUENCY TABLE -~ = ol
' ~ READ(2R,2@) IFREQ,NDF » S
.22 FORMAT (212)

READ (22.30) DF

30 FORMAT (714) . . . . R
READ (2@,4%) FL ' o A
oo 48 FORMAY (8Fip,4) . L

CALL FTABGC(IFREQ,NOF,DF,FLsF/NF)
e D2 LOOP TO COMPUTE FUNCTIONAL VALUES
12g¢ FORMAT (1H©,2(E15,8,18X))

N0 84 Isi,NF. . . .

KK=1

8 FORMAT (2X,32HERROR ON V/LAMBDA IDENTIFICATION)MV”

e AR A GER G LIXLAMEXX o

TFCJALEQ.2)XLAMSXX/F D)
5 VaXLAM®F (KK) ‘
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Covandaadstiisladntatpiteeadned

Caso__ HALF (7=29-75)
ConuntandannttaloRsenesnsnsanech
WE2,#PlaF (KK)

WWEW=WA
AWWZABS (WW)

IF CAWW,LT,EPSW) GO TO 2!
1F(WW,GT,@2,8) GO TO 3~ -

60 10 2
.25 WRITE,(bL2§l__mw,_

26 FORMAT(3X,SHERROR,5X, 4HWSHA)

£

CoMPUTE Git1, G111 FOR W LESS THAN WA

2 WREsSW/WA

_DAR1.=WROWR_ e

NR=2.#2ETASWR

. PHI=ATAN2 (DB,0A)

NCE(DADA+DBaDB)weD,125

. _ BETAi=2,.ePleDC/XLAMO ===

ZABP I/ (XKeXL AMO#DCua®y)
2R=C0S(3 . #PHI/4,) =
ARIZBRZA :
2C2SIN(3, *PHI/Z4. )
AC3(~1,)%Z2CeZA

. 61(1)aCMPLX(ZB,2C)

t1(De -G1(])
- X3CMPLX(2,,=0,252P1)

X12CMPLX(B,,0,754P1+0,258PH])

__X2RCMPLX(D4)1,254P1¢M,258PH])

EC=S02#BETALaXLL
E41=CEXP(X4)#EC

£22CEXP (X2)eEC
E11=CEXP(EL). _ )
£22=CEXP(E2)8(B,,1.)
_E12R=REAL(EL1)+REAL(E22)

£121=AIMAG(ELL)+AIMAG(E22)
F12=CMPLX(F12R,F12])

62(1)=G1(1)#EL24CEXP(X)/8Q2

60_T0 4

¢  COMPUTE 611, G12 FOR W GREATER THAN WA

3 WBRsW/WA
OAEWB.WB 1.
NB=2,#ZE TASWB

PHI=ATAN2(DB,DA)

_DC=(DA*DA+DB4DB) ##p,125

RETAL=2,#P]eDC/XLAMO

PHIN=3,«PHI/4,
NE=COS(PHIN)

___GAS(=1,)%P1/(SQ2eXKuXLAMO#DCH23)

DFF=SIN(PHIN)
GRECMPLX(DE,DFF)
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Cutadtantacadabadairatarattonned

_Cue__ HALF (2-29=75)

: C’QQ‘0§Q.IOQ...QOQQQQQDQQQQGOQ“
' nEF=z-DFF .
GCsCMPLX(OFF,DE)

65 (1)aGAR(GCR+GC)

G1{D)m=GL(])
L X1EBCMPLX( B, 2 (4, 8P mPH]I) /74, )
¥2=2CMPLX(2., (6, #P1=PH])/4,)
. PCESQ2#BETAgeXLL
' E13CEXP(X1)#EC
F2=CEXP(X2)aFC

- E11=CEXP(EL)

o P22=CEXP(E2)8(O,,8,.)
£12R=REAL(EL11)+REAL(E22)
E121=AIMAG(EL11)«AIMAG(ER2) .
F12=CMP_X(E12R,E121)

e B2(1)=GAMGREEY2 _
g2(lHm=062(1)
4 N7=22.9BETeW/WL
ﬁs 10‘(”/“1)”’2
v“ciq(08+07~~2)/(086*2¢D7002)
- 022(D7#D8=N7)/(DBe42+0D7442)

. _RiSCMPLX(C1,C2)
£S1=CO0S(2,.9PIeX./XLAM)
£S2=SIN(2.%P1eX| /XLAM) _ .
AS=CMPLX(CS1,CS2)
XMOUMsXMinWae2
ACOMP(7)aCMPLX (XMDUM .a.)

—__ACOMP(B)SCMPLX(-XMOUM,Z,) _ _
ACOMP(14)2-B1
“¥MDUMm XM2ulna2
ACOMP(18)=CMPLX ( XMDUM,2.)
_XMOUME _XK2=XM2uWae2
_ ACOMP(16)= CMPLX (XMnUM,Q, )
e XMOpgMaXMeee? o
_ ACOMP¢23>=CMPLX(XMDUM.2.

T XMDUMEXKR2/2,. . ...
Ac0M9(24)-CMPLX( XMDUM z.)

L XMDUMaXMeNee?2 o
ACOMP(21)= CHPLX (XMDUM z.)
-h.w_m_AcOMP(291ACMELX1_XMDUH4z4J_m__

: ACOMP(31)=ACOMP(23)
ACOMP(32)=ACOMP(24)
ACOMP(51)=61(1)
ACOMP(52)=62(1)
ACOMP(59)zACOMP(52)

e ACOMP(A@)=ACOMP(SL) - . ..
NG 201 MM=1,64 ' :
224 RCOMP(MM)zACOMP (MMY
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CavpgadanaRasatalsbadadasnstintnden
Cas  HALF (72=29-75) e
C0‘l..Ql'l*..i.&..!..oll.ll.iﬂ.
__GCOMP(2)84A5 R
CALL MINV(BCOMP,8,DET, LDUM MDUM)
. 1F (CABRS(DET)) S¢@,5¢ei,80@ .
522 CONTINUE
. _.CALL.GMPRD(BCOMP,CHOMP,SOLU,8,B8,1)
401 FORMAT (LHZ,RE15.8)
Y1) eSQLUCY o
v2(1)sSglu(2)
Y21 ESOLULR) e
v4(1)aSoLU(4) :

C _pELAC(D)=SOLULEY _ ..
ngL2¢I)=SoLU(s)

Fi(I)asSolutz)___ _ e -
Fa(1)=SoLU(8)

ALY =-DE 4 (1) Cd o @,y . -
ALK=Y4(1)=DEL2(1)=AS
BLdsgi(1)sF1(1)+g2¢1)8F2(1)-DELLICT) .
SLM=GL(I)aF2(1)+G2¢1)wF1 () ~DEL2(])
CRLN=XK2e(Y2(I)-(Y3(1)*Y4(])) /2, )-(XH25Y2(I)*XMl“Yl(I))*NG*Z

!PRIMT=@
C __REMQOVE N\C\ FROM _COMMENT COLUMN IN NEXT STATEMENT
c IF FOLLOWING PRINTOUTS pESIRED,
¢ IPRINT=1

1F (IPRINT,EQ.0) GO TO 782
YRITE (6,1002) G1(1) ..
WRITE (6,10080) g2(1) :
WRITE(6,401) D7 e o R
WRITE(6,401) D8 -
_WRITE(&,4081) C1
WRITE(6,421) C2
WRITE(6,481) B1 .
“RITE(6,401) CS1 : .
 WRITE(s,401) OS2
WRITE (6,901) F(1) '
921 PORMAT (1X _//55X,5HFREQ=.F7.27) -
WwRITE (6,1000@8) BL!,8LK,8LJ
_WRITE (6,100088) BLM,BLN
782 CONTINUE
107008 FORMAT (1HP,10X,2E15.8,10X,2E15,.8,10X, 2515.5)
@ CONTINUE
X" CONVERT COMPLEX NOS, TO MAGNITUDE=PHASE FORM
no 158 1=1,NF
cALL EQL&RQEi(I; JAFLCD),TFI(D) )
call POLAR(F2(I), AF2<I).TF2(I)) ' o
_cALL POLAR(DELL(I),ANEL1¢]),TOELLI(D)) o
cAlL POLAR(DELZ2(L)ADEL2¢(I),TDEL2(1))
cALL POLARCYL(ID,AYA(D),TYL(I)N)
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Caipsdaadatsliadasnsaaansssninsd
Cae  HWALF (7-29-75)
CQOQ..hQ.OD'OQQO&...QQOO.QQGIOO
—_CALL POLAR(Y2(1),AY2¢L),TY2(1))
"CALL POLARCYI(I),AY3(I),TY3(]))
_____dALL_EQLARiXAiJJ4AIA(I) TY4(1))
' o cALL POLAR(G1I(1),AGL(D), TGl(I)) - :
;;m_m_m.ﬁALL_EQLARLGZJJJJABZJJJJIQZLLLL_QM_ﬁm_m_wm,Wm
180 £ONTINUE . ’
__PRINTED QUTPUT ,
, WRITE (6,102) .
12 FORMAT(1M@,2X,4HFREQ,5X, 4@HMAGN F1/VQ, 4X.9HPH§_EiLV0 QX:
112HMAGN F2/V0,4X,9HPHS F2/V0) -
f“<~1@$_EQRMAI_L1HE;EA*2¢B8421£11¢bLSXLEJl2;5X))____ ,._;,MM,H"
' NG 110 Is1i,NF
. nNRITE_16L1ﬁ54 F(IJ;AFiLI).TFiJJ);AFZ(I)aTFZ(I)
: 112 CONTINUE
e WRITE (6.103)
o 1ﬂ3 FORMAT(1H@,2X,4HFREQ,5X, L2HMAGN DELl/VO 2X 11HHHS DEL;/VO,
12X+ 12HMAGN DEL2/VO, leiiHPHS<DEL21v0L___m“ ~
no 111 I=s1,NF C
.. _ . WRITE_ (6»105) F(I)pADELitl):TDELi(I) ADELz(I).TDELa(I)‘
: 111 GONTINUE
v . WRITE (64107)
. 187 FORMAT(148,2X,4HFREQ,5X,1@HMAGN Y1/V0,4X,gHPHS. Yl/VO 4x,
__L1QHMAGN Y2/V0,4X,9HPHS Y1/V0) — . s
D0 112 1%1,NF ' _.~
_HRITE. (62185) FCI),AYLCI), TYL(L), AYZ(I) TYZ(I),.
112 SONTINUE ‘
,,,,, _WRITE (6.108) ‘
‘_158 FORMAT (1HE,2X,4HFRED,5X, 1ﬂHMAGN YS/VO 4X 9HPHS YS/VE 4X,
L1@HMAGN Y4/V0,4X,9HPHS Y4/V0) S . '
'v N0 113 [=1,NF . 'Z
WRITE (6:105) F(I).AVS(x).TYS(I).AY4gI) qugx) .
113 GONTINUE : SR ,
e MRITE (60109) . . ' '
-,1a9 FORMAT (1HZ,2X, 4HFREQ.BX.8HMAGN 011.6X.7HPH8 611 5X SHMAGN 012.6x

‘17HPHS 611)
NO 114 [=1,NF
-~ WRITE (6:185) F(1), AP1(I)oTGi(I)oAGZ(IJoTGZ(I)
114 CONTINUE

@ " YEST FOR PSD PLOTS

'YPSD’Z ‘

.. READ(22,812,END=815) PSD
A47 . PORMAT(AS) , .

- _IF(PSD _LEQ, 'RAILP')_IPSD=1 ..
815  CONTINUE . :
tF(IPSD EQ, 2).G0 To a2d
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Creanpastaoanadetntaantsnsadonn

HALF (7-29-75)

N an R Bt DR R B RPN SRR NDRERODRDE R

_CALL RAJLPL(F,XX.NF,6,1]ITYPE,SAVEM,100,20,6)

827

AONTINUE

S ,._____C.ALL%P.L_O_T_,(,E‘LL_".-_&, lad 3)._- e .-

¢

ScALING FOR PLOT ROUTINE
00 155 Im1,NF
P(I)-(ALOGlG(F(I))‘l-)*2.
CAFLCI)=(ALOGLACAFLI(I) ) +1,)
AF2(1)=(ALOGIACAF2(I))+1y)

e ADELI(I)E(ALOGI@(ADFLACIMI*6,)

ADEL2(1)s(ALOGLA(ADEL2(1))*6.)

_AYL(1)=(ALOGLIDCAYLLIN) +70) .

AY2(1)=(ALBGI@(AY2(1))e7,)

S AYS(I)=(ALOGLA(AYS(1))+74)

AY4(1)=(ALOGIA(AYAL(]))+7,)

L AGL(IYE(ALOGIACAGLCIN)I+6, %4y
TAG2CL)S(ALDGIZCAG2(I) ) +g, ) 04,

IF(AFl(I)ALT»E-)AF111)=Q|
IFCAF2(I) LT B,)AF2(1) =g,
!F(AYl(I).LT.ﬂ.)AYl(I)=ﬂo
IFCAYR201) . LT.@.08Y2(]1) =g,
1FCAY3C(1),LT.8.0AY3C1) =0, . - L

CIFCAYA(I) LT @0 AY4CI) =g,

IFCAGLC(I) LT, 0. )AGL(]) =g,
TFCAG2(1) . LT.B.)AG2(]) =0,
IFCADELICT) JLT. 2, )ADELLI(]) =0,
IF(ADEL2(I),LT,2,)ADEL2(1)=0.

155 SONTINUE. . e R
Comeomecam=wamP| 3T ROUTINE . - :

._QALL_CLlﬁgjpkAXZJNE!q'ﬂil!m'fiﬁ'sjA

IF (JA.EQ,1) XLAMFT=XX/12, .

1F (JALEQ.2) VFPS=XX#88,/63,/17,6

1IF(JA .EQ, 2)V=VFPSa6y, /88,

mALL LAXIS(@.,%.,3,14HFREGUENCY (HZ),1446,,-1,2)

~ CALL LAXIS(D.22.,9,23HY1/VA Y2/V0 Y3/NA Y4/V0» 23,9.00=7+1)

- CKLL "SYMB0L(2.4,9,9,,2,26HCAR BODY, TRUCK AND WHEEL,B,,26)
oAl SYMB0L(0,2,9.55,,2,28HDISPLACEMENT AHPLITUDE RATIO:G..ZB)
CALL PLWAVE(VFPS,9 leLAMFTnJA)

ﬁALL GRID(QO'EQ'6309!’3 9 1!2 gols 76 1!!2 26) .

CALL CLINE(F,AYL,NF,Zer10rPerd.l)

CALL CLINE(F AYI NF+P3e,14s2:01.,5)

rALL CLINE(F,AY4,NF 200149 0441,,2)

~ALL NOMEN(.14, 1.98;1-.14:15HCAR BODY(YL/VE),15)

_gALL NOMEN(,14,1.77,3,.14,12HTRUCK(Y2/VD),12)

CALL NOMEN(.14,1.42,5,.14,17HREAR WHEEL(Y3/V@), 17y ,
eALL NOMEN(,14,1.14,2.14,18HFRONT WHEEL(Y4/V0),18)
CALL SYMBOL(%,25,7.75,%,14,5HBETA=,08,,5)

_ cALL NUMBER(999,,999.,8,14,8BET,0.,2)
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CatantanRalntaltanatsnstaanadtond
_Cas_ HALF (7=29-75)_
C Cadeatantaiedaleansatastailtandean® . . o
e e WPLJA LEQ, 1) GO T0 460 : e e e
tALL SYMBOL(2.25,7.5%, Z.i4n2HV=cﬂ.p2) o : '
______ —oAll NUMBER(999.,9909,,3,.14,V,0. ,=1) ——
caLL SYMBOL(999.»999.nw 14,3HMPH,2,.,3) '
- G0 TO0_ 47220 —
161 cALL SYMBOL(Z.25,7.52.0, 14-5HNAVE=:0.:5)
- CALL-NUMBER(999,,999.,.8,14,XLAMFT,8,.,1)
BALL SYMBOL(999,,999.,:0,14,2HFT,0,,2)

. gALL LAXIS(@..E..3 14HFREQUENCY (H2), 14 6..«1.2)
“mmrdLL_LAxlSLE++ET+8+14H51IVQ,F2L¥ﬂ¢11+8+u11o1)
CALL SYMBOL(®,1,8,9,.2,29HWHEEL RAIL FORCES PROpDUCED BY ,29)
caALL SYMBOL(~2,1,8,58,,2,38HUNIT TRACK IRREGULARITY LB 184020)
CALL PLWAVE(VFPS, 8., XLAMFT,JA)
o CALL - GRID(Z, .0, 6, s B8.23,8,142,1.,4.76,.5, ﬂ +2J
cALL CLINE(F AF1,NF BesderBe01.,1)
COALL CLINEAF,AF2 ,NF ,Bes8saBa0l.,3).
sALL NOMEN(1.14,.92,1,.14,17HREAR NHEEL(F1/VQ) 17)
CALL NOMEN(1.14,.684,3,.14,1BHFRONT NHEEL(FZ/V@);lB)
cALL SYM30OL(2.,25,7.7%,0,14,5HBETAS,0,,5)
. CALL .NUMBER(999,.,999,,2,44,BET,0..2). ‘;_;‘mﬁ“
IF(JA LEQ, 1) GO TO 189 '
- cALL SYMBOL(@,25,7.52,0,44, 2Hv.,m,,2>
cALL NUMBER(999,,999.,9,14,V,0,,~1)
CALL SYMBOL(999.,999.,2,14.3HMPH,0,,3)
60 TO 193 : o
iaﬁw__CALL_SYMQOLiﬂ¢2541451lﬂ+15-5HNAVE_JH¢;51 — ——
msALL NUMBER(999,,999,,8,14,XLAMFT,2,,1) R
GALL SYMBOL(999,.999.,2,14,2HFT,2,,2)
190 CALL PLOT(12.03,,-3)
. CALL- LAXIS(@.,9,.3,14HFREQUENCY. (HZ), 1436.0"1:2)
cakL LAXIS(®2.,2,,8,1sHDELL/VE DEL2/VP,158,8,,~6,1)
- —pALL SYMBOL(1,.4,8,9,.,2,18HTRACK DEFLEGIIDNcﬂ,aile;J
cALL SYMBOL(1.5,8.%5,.2,15HAMPLITUDE RATID,0..15)
Akl PLuAVEcVFPs.a..!LAM?T JA)
rALL GRID(ﬂ.nU..énB.o:S 8 1 2 1.!5.”8}05)1 2)
[of YRR CLINE(F-ADELi,NF.z.al..ﬂ.:i.ailA B
CALL CLINE(F »ADEL2,NFs2,5%¢¢0:s1403)
e CALL NOMEN(1.14,,92:1:.14,19HREAR. hHEEL4D£L1/VEJW19) SR
- nALL NOMEN(1.14,.64,3,.14,20HFRONT WHEEL(DELZIVE),zﬂ) '
nALL SYMBOL(2.25.7.7%,2,44,5HBETA=,0.,5) . o
cALL NUMBER(999.,999.,2,14,BET,0.,2)
SIFLJA LEQ, 1) GO TO 20¢
tALL SYMBOL(2,25,7.52,2,44, 2HV~.@..2)
.7 Y N I Nuuea31999,4999..mf14.v Qoyml) . e
call SYMBOL(999..999..ﬂ 14.3HMPH e..s)
50 TO 212 :
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CRdgadastaliatelssstansdonassss®
_Can  HALF (7=2Y.75)
c.o.-.ooG.oorol.n.ao.»uoocuo;.o
227 CALL SYMBOL(D.25,7.52.2 14:5HNAVE=:E-.5)-
CALL NUMBER(999,,999,,2,44,XLAMFT,A,,1)
e GALL SYMBOL (999,,969
21? CALL PLOT(124472,:=3)

CALL LAXIS(Z..2,.3:,14HFREQUENCY. (H2) 14,6, ,~122)

CALL LAXIS(@.,02.,2,7HG1Y G12.7,8.,=6,1)

.;J_ﬂ_,.iﬂ_‘_a HF_T_J_Q.A_,LZ.)_ e e e e e e

~~ CALL SYMBOL(.5,8.,65,.2,25HTRACK COMPLIANCE FUNCTION, m..25)

CALL PLWAVE(VFPS,8,, XLAMFT,JA)

 CALUGRIDAB B berBes3Pets2e sl Bl sbaTasB)

caLL CLI"NE-‘FIAcloNF'ﬂvololao0,1001) )
o GALL CLINELF,AG2,NF,A,,1,,0,,1,,3)
CALL NOMEN(@.25,7.16,1,,14,3HG11,3)

,vﬁ_CALL_NQMEN4+25*6+&&L1L+14L3H612¢3) c e e

6ALL SYMBOL(2.25,7,78,0,14,5HBETAZ,8,,5)
~~**~_-54L4,J&uuaEsijuu1f+ssstf»ﬂ,JuL#BElgdlklaluﬁ.

tF(JA +EQ. 1) GO TO 222

_CALL. SYMBOL(2,25,7.50,0,44,2HV=,0,,2) .
CALL NUMBER(999.,999.,2,14,V,0,,-1)
CALL _SYMBOL(999..,999.,2,44,3HMPH,R2.,3) ..
50 70 232

-22% . caLL -SYMBOL(2,25,7.54,2,14,5HWAVE=,3,,8)

CALL NUMBER(999,,999,,2,14,XLAMFT,2,,1)
-CALL SYMBOL(999,.999.,2,14,2HFT,2,.,2)
237 pALL PLOT(12.42,,«3)
. CALL PLOT(Z..8.,999) .
G0 TO 4p2
Sp1 WRITE (4.502)

%p2 FORMAT( 1M1, 24HMATRI¥ AcOMP IS SINGULAR)
499 sSTOP L .
END
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Conadtan®asadadodannsndinganone
Cae _HALF (7-29=75) e e
Catpneantanrssdanadunastsdndans
_UM__SUBRDUIlME_ELlNEixixJNLxMLDELXLYMLDELxJNCJW .
NDIMENSION X(1),Y(1),!PEN(4) -
o . REAL L(4,4),1 0 (4) T
NATA IPEN/2,3,2,3/
QATA L[—ald—c—lloll -mll 5;5!;35J..3:3° l.l‘.l1l -ﬂi: -1! .05/
10ENC1 _
XPis(X(1)y=-XMILDELX .
YPLia(Y(1)=-YM)/DELY .
1IF(IC.EQ.@)GO0 TO 1207 , .
KIL._ e e e e
182 :
XP2a(X(2)=XMI/DELX ... _ . ..
YRP2=(Y(2)~YM)/DELY
__L_LLLKAAL(K 1¢) . e
10 DIFFXaXP2-XP1 '
NiFFYsYR2~YPL1  _ __ .  __ .
HIS-SORT(DIFFX*DIFFX¢DIFFY00IFFY)
IF(DIS.GT.LL(K))GO TO 1g@
FALL PLOT(XP2,YP2,IPEN(K))
XPl=XP2. e e e .
ypi=YP2
Jiwl+1 )
1F(1.GT, N)RETURN '
XP2= (X(I) XM)/DELX . - : -
YP2=(Y(I)=YM)/DELY :
LK) elL(K)=DIlS .
60 T0 1¢
10 PATIO=DIS/LL(K)
XP1l=XP1+0IFFX/RATIO : o
YPi=YP1+0IFFY/RATIO . .. e
cAlLL PLOT(XP1,YP1, IPFN(K!) o
41, € % I, e
1F(K.EQ, 5)K=1
. 60 T0 1
1@@2 00 58 1=2,N
XP1=(X{1)eXM)/DELX
YP1s(Y(])-YM)/DELY : .
52 CALL PLOTAXPL.YPLs2). ... .. ... . .. _
RETURN : : _
END
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co*n'lou'acaﬁouu.ouo&sﬁolcunco&

Cos  HMALF (7-27.75) .

COQQGQQQl&ﬂ!.....ill*ﬂii!l&’G{O
SUBROUTINE NOMEN(X,YsNC,HT,BCD,NCHAR)
NIMENSION BCD(1), XL(Q) YL(2)

o XLf1)=eX

XL (2)aXey,

YL(1)mYaHT/2,

vL(2)sYL (1)

SALL CLINE(XL ;YLi2sB,21.0@er1¢sNC)

CALL SYMBOL(Xei, 1.Y.HT.BCD.0..NCHAR)

_RETURN . e

£ND

-SUBROUTINE PLWAVE(VFPS,YsXLAMFT, JA)
NIMENSION WAVE(4)
IF(JA EQ, 1) GO.TO 123 . . . . C e m e
N0 120 J=1,4
182 WAVE(J)=VFPS/(10.00(J-2))
G0 TO 162
127 N0 148 J=1,4 -
1472 WAVE(J)=XLAMFTo (10, 0(U-2)) 468, /88.
162 _fALL PLOT(6,.Y,3). . . .. . .. . ..
cALL PLOT(R.sY,2)
20 288 J®1,4
Ya(J-1)e2
CALL PLOT(X,Y=,25,3)
CALL PLOT(X,Y+,25,2)
CALL. NUMBER(X L @870Y. 4 WAVECI) 28,.2)
20 NONTINUE
!F;JA «EQ, 2) CALL SYMBOL(1.,11:,Y+.2,.14,27HIRREGULARITY NAVELERGTH
X(FT),3,,27)
IF(JA JEQ, 1) CALL SYMBOL(2:11,Y+,2,,14,13HVELOCITY(MPH),P.,13)
RETURN
ENO . . I

194



CRABUsONatasasalatasaasnssntpsnns

Law

HALF (7a27.95) g ,':, T

CatpddeaP®asaoitapadanastsananene

____SUBROUTINE GRID(X@, !ﬂcXG_JDpYGB}QoKXpKY LAST, 10PN, -
X XLOW, XUP,YLOW, YUP) - -

Cpﬂ--.LQF-v-w-ﬂ—--—--—---—-—-&-'-wpp--—-—-w—--n—-p-—-—-—----—-—-—v——---

bnkn

THIS SUBRGUIJNE DRAWS GRID LINES INSIDE SPECIFIED
BOUNDARIES WITH AN OPTIONAL BOX LEFT OPEN FOR LABELS.
1T IS MEANT TO BE USED WITH AXIS ROUTINES AND CAN
 ADD' THE OUTER LINES AT THE TOP AND RIGHT OF A GRAPH

IF_THESE ARE DESIRED, - . S

. ARGUMENTSt_ ' - 4W“;;mw;h;;_;;wM;
Xg, Yo - QDORDINATES of LOWER LEFT CORNER OF GRAPH

XGRID,YGRID = LENGTH OF X AND. Y. AXES"
KX:KY = NUMBER OF GiﬂLES_ON EACH AKlﬁtﬂQNE-L&SS LINE

i ' ’ ' ’

WILL BE DRARN,

_LAST = g NO OUTLINES DRAWN

"4 RIGHT QUTLINE DRAWN .© .
2 UPPER OUTLINE DRAWN = - - . .
3 BOTH OUTLINES DRANN;
._10PN._= @ NO BOX LEFT . :
1 BOX WITH NO BORDERS _ |
o .___2 BOX WITH BORDERS. DRANN e I
XLON.XUP. = COORDINATES QF BOX EOUNDARIES RELATIVE g
_YLOW,YUP  ToO Xﬂ:Yﬁ, DUNMY VALUES IF IOPN=0. :

. SUBROUTINES CALLEQs P(QT. ﬁ'ﬁh,ﬁ el 2 ,;Lm

C-
Croimmammmommcmazs CHECK JNPUTS  =m2msrosmmmramoiorononocomammmcaran

IF(KX LT, 1) GO T0. 9@ ;},'w SRS e
LE!KY L T.°1) 60 T0 o@@ S

IFCLAST JLT. @ .OR. LAST .GT. 3) 60 To 98p
AFCIOPN_ .LT. @ .OR. 10PN ,6T,.2).G0 10 9g;_ . .
IF(XGRID .LE. &, ,OR, YGRID +LE, ©.) GO To 990 -

cnp'--lhn-"-----.--—wu S_ETUP -”-*f-4-q---g-----q.---‘,'-,”-’-‘-'-----q

XTOP=X2+XGRID
¥T0P=2Ypg«YGR]ID

AXZXGRID/FLOAT(KX)
AYRYGRID/FLOAT(KY)
NXEKX=1

NY2KY=l __N___“m“_w,A_»_ﬂ_w_"vmu;_w;$"-,"
"YF(10PN LEQ. ) GO Tn Sp

L XLEXLOW#Xp_ S PSR

-XUsXUPeX
YLEYLOW+YD
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E XYY YYI YIRS TY YT Y XY
Co® HALF (7=2Ya75)_ — R
CRupsonsatnintadasotsicosssanea B
YusyUP+YZ3 . e e et e e
. 0 TO0 78 . .- .
.-8g. . XL=s0p0g, : —
: XUs-5p009, L .
_YL®50000,.
YUz-50099.: o oo . ] :
75  CONTINUE _ e
Comucmmneama DRAH VERTICAL GRID IF NECESSARY mrrrccccpanema-aeaa
IF(NX LEQ., @) GO TO 4@73 e —
N0 32@ Nwi,NX
. BXSAX®F | DAT(NYeXD __ .
IF(PX +G6T. XL AND. PX .LT. XU) GO TO 2l0
Crvmrenama——aa FULL_LJNES,----w-------------------------—v-----
IF(MOD(N,2) EQ, 2).60 TO 15@
cALL PLOT(PX,YZ,3)
cALL PLOT(PX,YTOP,2) . :
60_T0 328 _ . _ e e
152 sALL PLOT(PX, YTOP.J) ' .
. CALL PLOT(PX.Y@,2)
50 TO 309

2lﬂ !F(MOD(N:Z) E0. @) 60 TO ZSD
_CALL PLOT(PX,Y2., 3) S
cALL PLOT(PX,YL,2)
cALL PLOT(PX,YU,3)

_CALL PLOT(PX.YTOP,2) .

60 TO 382
257 cALL PLOT(PX.YTOP.S.

gabl PLOT(PX,YU,2) - :

cALL PLOT(PX,YL.3) . e

CALL PLOT(PX,Y2,2) - :
302 __CONTINUE. e
(emicmcammmn—~ DRAW HORIEONTAL GRID xr NECESSARY B L

407 lF(NY,-EQ 0) GO To 7QZ . '
N0 620 NS1,NY . S R

PYZAYS®FLOAT(N)+YQ o
1F(PY_.GT._ lL_+ANu+AR1W4LTJ-YU) GO. JD“EEQ_ _________ e

Commmmeammancn FULL LINES mecmcwmsomccccacecccrcinmcccmcaennnn -
IF(MOD(N,2) .EQ, B) GO TO 458, o ‘
cALL PLOT(X@,PY,3)
cALL PLOT(XTOP,PY,2)
60 TO 6p0
482. . cALL PLOT(XTOP.PY,3) . . . oo
: tALL PLOT(XB,PY,2)
60 TO 6p82 .
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ci‘.'.QG.Q‘.Q....QOQQOOQ’.'.Q'. R ' .
.. Cew__ HALE,JJ'”'H D S S AU SR
: c...;-»&OQoonoo.oo.ooo&ooo'ouoo R ' C :
'c-ﬂ-vw--"---"!- _BR_OKEN_L_I_NES -—-v--w-——_:-_-_-vr:-q--'---—-———-v--—--—---
300 1F (MOD(N,2) .EQ. @) GO .TO 550 , o
o CALL PLOT(X@:PY,3) .
Akl PLOT(XL.PY,2) . .
. _. .GALL PLOT(XU.PY,3) S
cALL PLOT(XTOP,PY,2) .
60 TO €83
'ESQ -CALL PLOT(XTOP, PY.S) . L . S :
o CALL PLOTOXULRY,2)
| €ALL PLOT(XL/PY,3) ST T
S CALL PLOT(X@.PY,2) o '._M,&."_;“r\.“ e e ‘._.. e e
égﬁ mONTINUE. - :
Comimm-m=—-== DRAW END LINES [F WANTEQ E e D L EE PR T ERR R
705 {F(LAST ,EQ. @) GO Th g2 - ‘ .
IFLAST ,EQ, 1) GO TO 750 . - .- : .
“CALL PLOT(XB,YTOP,3) - - ... o
o CALL PLOT(XTOP,YTOP,2) . .. ..
- IF(LAST 4EG,2) GO Th ser
| L6010 762 T S
752 calL PLOT(XTOP, YTOP.J) TP N
“-7é®w*~nALL_ELDILXIQE¢XE¢2)~_*~-~" : . _ A
'C-’--'--'-'°'-DRAW BAX  IfF EANTE www—wwﬁw'°-wﬂ--—<--w*-v"""
8@ " IFCIOPN oNE. 2) GO T 9g@ . . o
-eALL PLOT(XL.YL,3) ' S L
Akl PLOTA(XL, YU, Zl_aa. Zw._LQ;_;;fﬁﬂTu> '
CALL PLOT(XUsYU,2) I . :

o CALL PLOT(XU,YL,2) . L
, - cALL PLOT(XL, YL 2) , oL SR »
. 9p% . RETURN _ .. - i

SUBROUTINE-GHPRD (A-B.R N M k)
v “IHENSION Af1),8(1), R(1) o
COMPLEX A, B,R
IR=g .
IKBOM R . _
no 12 Ksy, L ‘ o
CIKBIKeM o T
90 18 Jai,N '
IR=EIRe1
Ji1=d=N e
v 1BBIK . [
“(IR)HCG..E ) L
no.1d I=1,M
LoJlEJleN S
e . 1BB]R+1 . Ll
10 ?(IR)IR(IR)»A(JI)'B(IB)
RETURSN L.
TENR
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C..G'QO0.0000D'G.Ob.l'l.l.o.all
- Cae  HALF (7-29275)

c'.Olﬂl.9.‘."'!'.'!&0#...!.!0.

¢ 4INVY 10
C vl'."'I'l....'ll.!.cll-ll.l'.'..l"thlu.il.to'o.l'0'0'.."’!"'.41Vv 2'
c ) . ) R o 4INY 32
o SUBRQUTINE MINV . MINV 40
c L ' ' MINV 5p
o PURPOSE MINV 62
¢ INVERT A MATRIX . ) ' MINV 70
o MINV 89
vl USAGE . . . 4INV 99
c CALL MINV(A,N,R,L,M) L : MINV 196
C MINY 110
c DESCRIPTION OF PARAMETERS MINY 120
c A = INPUT MATRIX, DESTROYED IN- COMPUTATXON AND REPLACED EY 4INV 130
o RESULTANT INVERSE, MINV 14p
c. N w» ORDER OF MATRIX A MINV 150
¢ D « RESULTANT NETERMINANT : 41NV 160
C L = WORK VECTOR OF LENGTH N ' ’ INV 1782
c M = WORK VECTOR OF LENGTH N ' o 4NV 180
¢ ' 2 : : , MINV 198
o REMARKS ) 41NV 2@0
c MATRIX A MUST BE A GENERAL MATRIX : R MINY 219
c . MINV 220
¢ SUBRQUTINES AND FUNCTION SUSPROGRAMS. REQUIRED ‘ MINV 232
] MONE T MINV 240
£ ' MINV 258
c METHOD . MINV 262
¢ THE STANDARD GAUSSeJORDAN METHOD IS USED. THE-DETERMINANT MINV 272
c 1S ALSO CALCULATED. A DETERMINANT 0F ZERO INDICATES THAT MINV 2882
o THE MATRIX 1S SINGULAR, _ MINV 292
C ' : o MINV 3g@
C l"‘l"‘l'll"'ll‘!l'.l-..‘Ol'|l'll|'0|vl'.I'oI'!c.!'l:.l‘lovtl.l'I>OQ'MINv 31@
c : MINV 320
SUBROUTINE MINV(A,N,n,L,M) o MINV 338
MIMENSTON ACL),L(1),v (1) MINV 34y
COMPLEX A,D,BIGA,HOLN
c MIMNV 352
C 'cl-.I.n.--nc..on-lv-'--|t-v-~|-|-vol-.qo.'n'-qv‘-ou'otlQOOO"OMINV 36@
¢ MINV 370
o 1F A JOUBLE PRECISION VERSION Or THxS ROUTINE IS DESIRED, TRE MINV 382
¢ C I* SOLUMN 1 SHOULD 8E REMOVED FROM THE DOUBLE PRECISION MINV 398
c STATEMEMT WHICH FALLOWS, MINV 4P
¢ MINY 41¢
C NOUBLE PRECISION A.D,BIGA,HOLD ’ MINV 421
pe : MINV 430
£ THE ¢ MUST ALSO BF REMOVED FROM DOURLE PRECISION STATEMENTS MINV 449
c APPEARING IM NOTHER RQUTINES USEN IN CONJUNCTION WITH THIS MINV 451
¢ RUUTIVE. ] MINV 460
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c'.......QD’D.’OOOQOQI....l...ﬂ

Cow  MALF (7=-22-75)

c.n.oo.o!oauoeoouen.in¢o¢o¢aﬂuo'

D OO0

MINY 470
TWE DOUBLE PRECIS!ON VERSION OF THIS SUBROUTINE MUST ALSO . MINV 48¢
CONTAIN DOUBLE -PRECISION FORTRAN FUNCTIONS. ABS IN STATEMENT MINV 4990
1?2 MUST BE CHANGERM TO DABS. ' . MINV 50
o : . MINV 51p
'o--‘vto---.'.-.o{,ln;n'vutqéouli'q.-vq,ulntnlsnvn--v--vvq’otawnMINv 52@
R ' _ MINV 530
SEARCH FOR gARcEST FLEMENT ' o ) , MINV 547
S ' : MINY 552
na(1.2,0.0) _ » _ -
L By ' o L . N , “MINV 878
ng 87 Kzi,N - : ‘ S ' . o MINV 580
AKSNKeN . - . < ' MINY 594
LK) =K L ' R o . . MINV 6B2
L MLK)EK e _ ’ MINV 610
CKINKSK . : ' MINV 628
A1GAZA(KK) © R - MINV 630
"D 28 JaK, N I : o S S MINV 640
128Ne(J-1) : ’ K ‘ . MINV 659
no 28 Isk,N L ' : . . MINV 660
. 1JalZe ]’ o MINV 678.
- 12 TF(CABS(BIGA)~ CABS(A(IJ)’) 15:20 2 " B Lo '
15 RIGA=A(1J) T o MINV 690
LtKy=1 - P e S MINV 708
MKy =y _ ' SR MINV 712
20 rONTINUE |, g N E s : v MINV 720
S0 ' ' B . . : HINY 738
c INTERCHANGE ROWS . . . - o - MINV 740
-C . S R ’ o - < MINV 759
J-L(K) o S - . . MINV 760
TF(J=K) 35.35.25 : o A MINV 770
25 «1®8K~-N . o _ ' ; ' o MINY 788
L0038 Isl.N . L e MINY 790
SpRKIeN T e T e , HMINV 8P2
ugLD==~A(X]) . o . : . 4 MINV 810
JI1sKI=Kesd . . _ N ' o MINV 820
CA(KDISAGJTY AT IR - . MINV B30
32 A(JID =HOLD o o ' S : - MINY 840
L. § .. .. . MINY gs5@
v INTERCHANGE COLUMNS- : S o . MINV 869
c. . \ g - o . - MINV 878
o 35'IIH(K) ) B ) - . MINV §89
' IECT-KD 45.45.35 C , R T ' _— MINV gop
. 38 PEN#(1~1) . S - K : MINV 900
D 4B JRLN. L L L C . MINV 910
JKBNKeJ : . : o : ’ ' MINY 920

J13JPeJ , . : ) MINY 930
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Coeantaadusanadasndntasdssnsionse

Cee HALF (7-2X.75)

CotantanP®esptastadstanssgonndonae

H0LD==A(JK) MINY 949
A(JK)ZA(J]) MINV 959
47 A(JI) =KOLD ' ; MINV 960
c MINV 9702
o DIVIDE COLUMN BY ™MINUS PIVOT (VALUE OF PJyOT ELEMENT IS MINY 98¢
o CONTAINED IN BIGA) : MINV 999
C MINViDOQ
45 RIGX=CABS(RIGA)
IF(BIGX) 48,46,48
46 Ns(0.,7,)
ETYRN MINV1O30
48 1) 5% I=1,N MINV1D4Q
1F(I-K) 53,55,50 MINV1050
52 JKSNKe] MINV1D6Q
ACIK)SA(LIK)/(=BIGA) MINVLOT70
55 ZONTINUE MINV1280D
c MINV1090
c REDUCE MATRIX MINV1100Q
£ MINV1110
0 65 I=1,M MINV1i120
1KENK#] MINV1130
“O0LD=zA(IX) . MINV11402
1J=1-y MINV115p
1) A% Jysi,N 3 MINV1160
tJdslJe™ MINy1170
IF(I-K) 50,6%,60 MINV1182
g IF(J-X) 62,65,62 MINV1190
62 <J3ld=l4K v MINV1200@
ACTJ)SHOLD®A(K ) +ACTY) MINVI212
&% ~OMTIHUE : : MINV1220
o < MINV123@
c DIVIDE ROW gy PIVNT MINV1240
e MINV125@
“JEK~N MINV1260
~D 75 Jsi,N MINV12702
<JEKye' MINV12802
1F(J=K) 72,75,70 MINV1290
97 A(KJ)=A(KJ)/RIGA MINV130@Q
75 CONTINUE MINV1310
o MINV1320
G PRONUST NF PIVOTS MINV1330
o MINV134p
N20ei16GA MINV1354
o MINV1360
e REPLACE PIVOT BY RECIPRUCAL . MINV1370
o MINV1382

L(KK)=(1.,4,)/9]CA
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Cos  HALF (7=29-75)

Caraonoutsnatataobniassaiasntnan
84 CONTINUE ’ - -

SGaon

FINAL ROW AND COLUMN INTERCHANGE

=N _
199 Kel(K=1) .
: IF(K) 152,159,105
125 1sl(K)
CL1F(1-K) 129,120,108 ..
128 JOEN#(K=-1) )
JRENS(I=1)
a0 123 JR1,N
JKeJO+d
40LD=A(JUK) -
JIBJReJ. :
AlJK)z=ALUD)
1144 A(JI) =HOLD
122 JsMK)
1F(J=K) 1ad,1082,125
129 WI3K-N - ,
: no 138 Imi,N . .
K1eKIeh
WHOLDsA(K])
JI1ZK]=X+J
A(KD)m=ACUD)
132 a(J1) =HOLD
50 T2 162
182 RETURN
END
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MINy1400
MINVi41p
MINV1420
MINV1430
MINV1i440
MINV1452
MINV146D
MINV1470
MINV1482_
MINV1490
MINV1520
MINVLB1D
mINvViS20
MINV1530Q
MINV154D ..
MINVL550
MINVi562
MINV1570
MINV1EBQ
MINV159p
MINV168D. .
MINV1610
MINV1620
MINV1630
MINV164Q
MINV1E5D

.-MINVi66@

MINVi678
MINV1668D



Cotpnnantasasalaseatonasnonadsns
_Coe  HALF (7=29-75)
Casastas®osssatanetasasssseedens

_ SUBROUTINE POLAR(X.ABSX,TNX)

COMPLEX X
—  ABSXsCABS(X)

X28REAL(X)
XI=AIMAG(X)

INXZATANZ (X3, X2)#180,/3,14159245
S RETURN W
END

. SUBROUTINE LLINE(XaY:N)
NIMENSION X(1),Y(1)

nO 10 1=2,N
_ cALL PLOT (x(1),Y(1),2)
12 CONTINUE
~__RETURN
END
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__Coe  HALF (7=29-7%) L . 1. .

Ci..l'..'.'.'..ﬁQQDQQQQQQOOGQi.

_ SUBROUTINE FTABG(IFREQ,NOF,OF,FL,F,NF)

g THIS SUBROUTINE COMPUTES THE FREQUENCY TABLE
¢ IFRENsY RANGE INPUTS, =2 OCTAVE INPUTS
c NDF =« NUMBER OF RANGES OR OCTAVES
€  DF = FREQUENCY POINTS VECTOR
¢ FL « FREQUENCY LOWFR LIMITS VECTOR
£ F - FREQUENCY TABLE RETURNED
v NF = NUMBER OF POINTS IN FREQUENCY TABLE
o]

INTEGER OF (7)
AIMENSION FL(B),F(222)
IFCIFREQ LEQ. 2) GO TO so@

RANGE INPUTS

O a0

LY, F"gg
no 2¢@ 131,NDF
feEXP(ALOG(FL(I+1)/FL(1))/DF (1))
_MFsNFel I
CF(NF)BFLCT)
nog 122 Js1,DF (1)
FT=sC*F (NF)
IF(FT .GE, FL(1+1)=-02,002721) GQ TO 20¢
MEBNF+3
) ___FANF)=FT S B
127 “ONTINUE
209 CONTINUE
RETURN

NCTAVE INPUTS

WO OO

27 cs2#8(1,/0F (1))
Ural
F(NF)aFL(1)
no 72@ 131,NDF
ne 778 J=1,pF (1)
. ____MF=NFe1 S
r(NF)-F(MF 1)eC
792 RONTINUE -
RETURN
END
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