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PREFACE

This report incorporates the work done in a number of different efforts

to improve the Articulated Total Body (ATB) model's capability to

simulate human body biomechanics in various dynamic environments,

especially aircraft ejection with windblast exposure.

The majority of modifications to the model fall into six categories:

• wind force option

• joint drift correction

• edge effect option

multi-axis angular displacement vehicle motion prescription

slip joint option

• hyperellipsoid option

These improvements pave been combined to form the ATB-IV version on the

Armstrong Aerospace Medical Research Laboratory's (AAMIL) Concurrent

computer system at Wright Patterson Air Force Base. AAMRL, Systems

Research Laboratories, Inc. and J&J Technologies Inc. and the National

Highway Traffic Safety Administration have all contributed to the

technical work described herein.
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1.0 INTRODUCTION

The Articulated Total Body (ATB) Model is used at the Armstrong

Aerospace Medical Research Laboratory (AAMRL) for predicting gross human

body response in various dynamic environments, especially aircraft

ejection with windblast exposure. Aerodynamic force application and a

harness belt capability were added to the Crash Victim Simulation (CVS)

Program (Ref 1) by Calspan Corporation in 1975 for AMRL (Ref 2), and the

resulting program became known as the ATB model. In 1980, Cal span made

a number of modifications to the ATB model combining it with the then

current 3-D Crash Victim Simulation program to form the ATB-II model

(Ref 3). Complete documentation of the ATB-II program was performed by

Calspan Corp. (Ref 4). A new version, ATB-III, was generated which

included the improvements made by J&J Technologies Inc to model the body

response to windblast for AMBL (Ref 5).

A number of efforts have been made to improve various aspects of the

ATB-III model, with emphasis on its capability to simulate aircraft

ejection with windblast exposure and complex automobile accidents.

This volume, Programmer's Guide, contains a complete listing of the

ATB-IV.O source code and other information about the FORTRAN program.

Much of this volume is a reprinting with modifications and updates of

Volume 4 of Calspan's report on the CVS (Ref 4).

A list of the variables contained in the labeled COMMON blocks and a

brief description of each variable are in section Two of this volume.

Cross reference charts for the subroutines and COMMON blocks are in

Section Three, while a list of all the subroutines is in Section Four.

Section Five contains a complete listing of the ATB-IV.O source code.

1
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2.0 COMMON BLOCK VARIABLES

This section contains a list of all of the variables contained in the

labeled COMMON blocks of the AI! program. They are listed in the

alphabetical order of the COMMON block names. Following each variable

is its dimension, if any, and a short definition. If the variable is

supplied as AI! program input, references are indicated to the input

card number and a more complete definition may be found in the input

description contained in Volume 2.

3 Preceding page blank



COMMON

ZDEP

DBR

DPVCTR

DEPLOY

AB

B

ZR

BiB

DRR

VBAGG

VSCS

SPRK

lAB DATAL

(3,5)

(3,3,5)

(3,5)

(3,5)

(3,5)

(9,4,5)

(3,4,5)

(3,4,5)

(9,4,5)

(5)

( 5)

(5)

Deployment point of airbag in local reference

of 1st reaction panel (Card D.4.c)

Direction cosine matrix of airbag relative to

vehicle

Vector along which airbag c.g. lies during bag

inflation

Location of deployment point

Semiaxes of fully inflated ellipsoid airbag

(Cards D.4.b)

3 X 3 matrix defining ellipsoid XIBX=1 fo~

reaction panel

Location of panel c.g. in vehicle reference

(Card D.4.h)

c.g. offset of reaction panel (Card D.4.g)

Direction cosine matrix of reaction panel

relative to inertial reference

Geometric volume of fully inflated airbag

Coefficient of sliding friction of the airbag

(Card D.4.f)

Spring constant of a linear spring used to

stipulate attachment of the airbag at the

deployment point (Card D.4.f)

4
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CK

CMASS

CYMIN

CYMOUT

BAGPV

PD

VBAG

VOLBP

PCYV

PCYMIN

PVBAG

TVl

TV2

SWITCH

( 5)

( 5)

(5)

( 5)

( 5)

(5)

(5)

(5)

(5)

( 5)

(5)

(3,4,5)

(3,10,5)

(5)

Parameter used to stabilize airbag numerical

integration (Card D.4.f)

Multiplier to increase or decrease the mass of

the airbag to artificially dampen the

integrated airbag motion (Card D.4.f)

Mass flow into the airbag

Mass flow out of the airbag

Undeformed airbag volume

Airbag pressure differential

Airbag volume

Total volume of intersection or airbag

with contacting segments and panels

Volume of mass flow into airbag at atmospheric

pressure at time if initial inflation

Mass flow into airbag at time of initial

full inflation

Airbag volume at time if initial inflation

Memory for Subroutines INTERS and EDEPTH

for airbag-panel ellipsoid contacts

Memory for Subroutines INTERS and EDEPTH

for airbag-segment ellipsoid contacts

Reciprocal density of airbag at time of

initial full inflation

5



PDfOUT

SCALE

PREVT

IFULL

COMMON

uu

GH

(5)

(5)

(6)

ICDINTI

(4) }

(3,4)

Mass flow out of airbag at time of initial

full inflation

Ratio (0-1) of linear dimensions of airbag

to fully inflated airbag

Value of TIME at previous airbag integration

step

indicates that airbag is fully inflated

Constants computed by Subroutine TRIGFS

valid for the upcoming integrator time step

..

E (3,f4O )

FF (5,240) Intermediate storage of function

GG (5,240) evaluations in Subroutine DINT

y (5,240)

U (5,240)

•

H Current value of the independent variable

step size in Subroutine DINT

6
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HPRINT

TSAVE

TPRINT

TSTART

lCNT

lDBL

I FLAG

COMlfON

lEULER

HIR

ANG

ANGD

FE

! CFJJLER!

(30)

(3,3,90)

(3,30)

(3,30)

(3,30)

Saved value of H while integrating to

print point only

Set to zero or H to reset integrator

Value of next print time point

Start time of an integration step

Count of successive integration steps for

which convergence has been successful

Maximum value for lCNT before test to double

step size is performed

Currently not used by program

Current lock-unlock conditions for an Euler

joint (see identification under lPIN on

Cards B.2)

Direction cosine matrix defining orientation

of axes of an Euler joint

Angles of orientation of an Euler joint

Time derivative of orientation angles of an

Euler joint

Components of torque acting on an Euler joint

in joint reference

7
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CONST

COMMON

Vl

V2

V3

B12

A22

F

WJ

AU

(3,30)

(5,30)

ICMATRXI

(3,30)

(3,30)

(3,12)

(3,3,60)

(3,3,60)

(3,30)

(3,30)

(30)

(3,3,30)

Components of torque acting on an Euler joint

in inertial reference

Memory of previous angles of orientation of an

Euler joint

Bight hand side of system of equations

BUi + B12w+ Bl3 f • VI

Right hand side of system of equations

B22x + B24 t • v2

Bight hand side of system of equations

B3l i + B32w+ B35 q • V3

Subarray elements of Bl2

Subarray elements of A22

Components of force acting on the joints from

the solution of system equations

Components of torque acting on the joints from

the solution of system equations

Relative angular velocity of each joint

Subarray elements of All

8
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COMMON

PI

RADIAN

G

mIRD

EPS

UNITL

UNITM

UNITT

GRAVITY

'!WOPI

I~SNTSI

(24)

(3)

FORTRAN Subroutine Library value for Pi,

computed by PI • DATAN2(0.ODO,-1.0DO)

Number of radians per degree (PI/ISO)

Resultant of gravity vector (Card A.3)

Double precision value for 1/3

Values of negative powers of ten, computed

by EPs(r) • 10.000**(-1)

I/O unit of length (Card A.3)

I/O unit of force of mass (Card A.3)

I/O unit of time (Card A.3)

Components of gravity vector (Card A.3)

2.0*PI

o

PL

BELT

TPTS

(24,30)

(20,8)

(6,8)

Array of parameters that define each plane

(See Table 1 in Volume 1)

Array of parameters that define each belt

(Cards D.3.b-D.3.c)

Location of belt tangent points in inertial

reference

9



BD

COMMON

va

DEB.

DT

HO

HMAX

HMIN

RSTIME

ISTEP

NSTEPS

NDINT

NEQ

(24,40)

/COMAINI

(240)

(240)

Array of parameters that define each

ellipsoid

Integrated function values supplied by

Subroutine DINT to Subroutine PDADX

Function derivatives supplied by Subroutine

PDADX to Subroutine DINT

Time interval for main program output time

points (Card A.4)

Initial integrator step size (Card A.4)

Maximum integrator step size (Card A.4)

Minimum integrator step size (Card A.4)

Restart time (Card A.I.a)

Current integration step number

No. of integration steps for duration of

simulation (Card A.4)

No. of iterations for convergence test for

Subroutine DINT (Card A.4)

Total number of functions integrated by

Subroutine DINT

10
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IllSIN

IRSOUT

COMMON

TlHE

NSEG

NJNT

NPL

NBLT

NBAG

Nvm

NGRND

NS

NQ

Restart input unit no. (Card A.I.a)

Restart output unit no. (Card A.I.a)

Current simulation time

Number of body segments of crash victim,

max-30 (Card B.I)

Number of joints, max-30 (Card B.I)

Number of plane definitions supplied on

Cards D.2, max-30 (Card D.1)

Number of belt definitions supplied on

Cards D.3, max-a (Card D.1)

Number of airbag definitions supplied

Cards D.4, max-S (Card D.1)

Segment identification number for the vehicle

(NVEB-NSEG+number of vehicles)

Segment identification number for the ground

(NGBND-NSEG+NBAG+number of vehicles+1)

Number of singular segments, i.e., W or at

least one component of PHI is zero

Number of contraints supplied on Cards D.6,

final max - 12 (Card D.1)

11



NSD

NFLX

NHRNSS

WINDF

NJNTF

NPB.T

NPG

COMMON

AI3

A23

B31

(36)

/CSTRNT/

0,3,24)

0,3,24)

0,3,24)

Number of spring dampers supplied on Cards

D.8, max=20 (Card D.I)

Total number of interior segments of all

flexible elements.

Number of harness-belt systems supplied on

Cards F.8, max=5 (Card D.I)

Number of wind force functions supplied on

Cards E.6 (Card D.l)

Number of joint restoring force functions

supplied on Cards E.7 (Card D.I)

Indicators that control optional output of

the program (Card A.S)

Current page number of main output

Subarray elements of Al3 for system of

equations

MX + AUf + A13q - UI

Subarray elements of A23 for system of

equations

~w + A2lf + A22t + A23q = U2

Subarray elements of B31 for system of

equations defining constraints

12
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B32

HBT

RK1

RK2

QQ

'lQQ

~Q

HQQ

SQQ

CFQQ

KQ1

KQ2

KQTYPE

(3,3,24)

(3,3,12)

(3,12)

(3,12)

(3,12)

(3,12)

(3,12)

(3,12)

(3,12)

(12)

(12)

(12)

(12)

Subarray elements of B32 for system of

equations defining constraints

Array hhT or I-hhT for each constraint

Specified point on segment number KQ1

(Card D.6)

Specified point on segment number KQ2

(Card D.6)

Computed force necessary to maintain each

constraint

Normal vector at the point of contact for each

constraint

R dot term for constraint equation

Reference vector at point of constraint

R term for constraint equation

Coefficient of friction for each constraint

Segment identification number of the 1st

specified point (Card D.6)

Segment identification number of the 2nd

specified point (Card D.6)

Constraint type number (Card D.6)

13



COMMON

CYTD

CYPA

CYSP

CYTO

CYVO

CYCD

en

cn

CYAT

CYPV

CYCDO

CYAO

CYPO

CYSS

CYLO

/CYDATA/

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

( 5)

(5)

(5)

(5)

(5)

{S}

(5)

Gas supply actuator firing time {Card D.4.d}

Atmospheric pressure {Card D.4.d}

Initial gas supply pressure (Card D.4.d)

Initial gas supply temperature {Card D.4.d}

Gas supply reservoir volume {Card D.4.d}

Sonic throat discharge coefficient

(Card D.4.e)

Ratio of specific heats of supply gas

(Card D.4.e)

Specific gas constant {Card D.4.e}

Sonic throat area {Card D.4.e}

Vent pressure of the exhaust orifice

Exhaust orifice discharge coefficient

{Card D.4.e.}

Exhaust orifice area {Card D.4.f}

Initial air cylinder gauge supply pressure

Speed of sound

Characteristic length

14
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CYC

CYBROO

CYVMAX

CYORFC

CYBRO

cn

cn

CYV

COMMON

APSDM

APSDN

ASD

MSDM

MSDN

( S)

(S)

(S)

(S)

( S)

(S)

(S)

(S)

LDAXPERI

0,20)

(3,20)

(S,20)

(20)

(20)

Air cylinder gas constant

Initial air cylinder density

Air cylinder maximum volume

Air cylinder exhaust orifice constant

Density of air cylinder gas supply

Temperature of air cylinder gas supply

Pressure of air cylinder gas supply

Volume of air cylinder gas supply at standard

atmospheric pressure

Attachment point in local reference of

segment H for spring dampers (Card D.S)

Attachment point in local reference of

segment N for spring dampers (Card D.S)

Spring and viscous force function coefficients

(Card D.S)

Identification number of segment H (Card D.S)

Identification number of segment N (Card D.S)
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PHI

w

IlW

SR

HA

HB

RPRI

liT

SPRING

VISC

JNT

IPIN

IDESCRPI

(3,30)

(30)

(30)

<3,60)

(4,60)

(3,30)

(3,3,60)

(5,90)

(7,90)

(30)

(30)

Segment principal moments of inertia

(Cards B.2)

Segment weight (Cards B.2)

Reciprocal mass (g/w) for each segment

Joint locations in local reference of

adjacent segments (Cards B.3)

Principal line of joint from which flexure

angle is measured

Perpendicular to BA (pin axis if joint is

pinned)

Reciprocal moments of inertia for each

segment

Principal axes of the joints

Flexural and torsional spring characteristics

(Cards B.4)

Flexural and torsional viscous characteristics

(Cards B.5)

Magnitude indicates the segment identification

number that is connected to segment J+l by

joint J (Cards B.3)

Indicator of joint type (Card B.3)

16

•



ISING (30) Indicator (value-I) that segment is singular

..
IGLOB (30) Input indicator (Card F.4.a) to signify that

joint J is to use the globalgraphic option.

.. A nonzero value will be set to index of

function to be used.

JOINTF (30) The function idenfication number used to

compute the joint restoring force (Card F.5)

...

Cl

COMMON

HE

B42

V4

NFLEX

IFLXBLEI

(4,12,8)

(3,3,24)

(3,8)

(3,8)

Coefficients of quadratic function defining

relative orientation of interior segments of

flexible elements

Subarray elements of matrix B42 in the

constraint equations for flexible elements

Right hand side of the constraint equations

for flexible elements.

The identification numbers of reference,

interior and terminating segments for each

interior segment •

17



COMMON

PSF

BSF

SSF

BAGSF

PR.mT

NPANEL

NPSF

NBSF

NSSF

NBGSF

I FORCES!

(7,70)

(4,20)

(l0,40)

(3,20)

(7,30)

(S)

Array of output values for plane-segment

contacts

Array of output values for belt-segment

contacts

Array of output values for segment-segment

contacts

Array of output values for airbag-segment

contacts

Output arrays for joint parameters

Number of reaction panels for each airbag

(Jal, NBAG)

Number of plane-segment contact (Maxa 70)

Number of belt-segment contacts (Max=20)

Number of segment-segment contacts (Max=40)

Number of items to be printed for airbag

segment contacts (Maxa 20)

18
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COMMON IRRNESS'

BAR

BB

BBDOT

PLOSS

nONG

RTIME

IBAR

NL

NPTSPB

NPTPLY

N'lliUS

NBLTPR

05,100)

(00)

(00)

(2,100)

(20)

(2)

( 5,100)

(2,100)

(20)

(20)

(20)

( 5)

Coordinates of points in local reference

(Cards F.8.d)

Lengths of individual belt segments between

reference points

Time derivative of belt segment lengths

Energy loss of individual belt segments

The initial slack of each belt (Cards F.8.c)

Previous value of TIME for Subroutine BPTURS

Array of indicators containing KS, KE, NF

index, NPD and NPR (Cards F.8.d) for each

point

Pointers to the IBAR and N'lliUS arrays for

each point in play

Number of points per belt (Cards F.8.b)

Number of points in play per belt

Index to NTA! array defining the force

deflection functions for each belt

Number of belts per harness (Card F.8.a)

19



COMMON IINTESTI

SGTEST (3,4,30) Integrator convergence test input numbers

(Cards B.6)

XTEST (3,120) Integrator convergence test numbers setup

by PDADX for DINT

SEGT (120) Segment identification of integrator variable

RB;T (120) Identification (ANG VEL, ANG ACC, LIN VEL

or LIN ACC) of type of integrator variable

COMMON

MBPL

MNBLT

MNBAG

MPL

MBLT

IJBARTZI

(30)

(8)

(30)

(6)

(3,5,30)

(3,5,8)

Number of segments to contact each plane

(Card F.l.a)

Number of segments to contact each belt

(Card F.2.a)

Number of segments to contact each segment

(Card F.3.a)

Number of segments to contact each airbag

Segment and ellipsoid identification numbers

for each plane-segment contact

Segment and ellipsoid identification numbers

for each belt-segment contact

20
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MBAG

NTPL

N'IBLT

NTSEG

COMMON

XSG

DPMI

LPMI

NSG

<3.5.30)

(3.10.6)

(5.30)

(5.8)

(5.30 )

LRSAVEI

(3.20.3)

(3.3.30)

(30)

Segment and ellipsoid identification numbers

for each segment-segment contact

Segment and ellipsoid identification numbers

for each airbag-segment contact (Cards 1.4)

Index to NTAB array for each plane-segment

contact

Index to NTAB array for each belt-segment

contact

Index to NTAB array for each segment-segment

contact

Points in local segment reference for first

three types of time history output

(Cards H.l-H.3)

Direction cosine matrix of principal moment

of inertia to local geometric reference

coordinate system for each segment

Indicator that local geometric does not

correspond to principal moment of inertia

reference coordinate system for each segment

(Cards B.2.i!)

Number of segments for each type of time

history output (Max-20) (Cards H.1-H.9)
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MSG

MOO

MOO IN

KREF

(20,9)

(24,5)

(20,9)

The segment identification numbers for each

type of time history output (Cards H.l-H.9)

Number of bodies for body property time

history output (Max-S) (Cards H.lO)

Body characteristics for body property time

history output (Cards H.lO)

The reference segment numbers for each time

history output (Cards H.l-H.9)

COMMON I SGMNTSI

D (3,3,30) Segment direction cosine matrix

WMEG (3,30) Segment angular velocity in local reference

WMB;D (3,30) Segment angular acceleration in local

reference

Ul (3,30) Total external forces on each segment

U2 (3,30) Total external torques on each segment

SB;LP (3,30) Segment c.g. linear position in inertial

reference

SEGLV (3,30) Segment c.g. linear velocity in inertial

reference

22



"

...

SEGLA

NSYM

COMMON

!aNTI

!aN'IB

MX'IB1

MX'IB2

NTl

NTAB

TAB

COMMON

CREST

TTl

(3,30)

(30)

/TABLES/

(50)

(1250)

(4500)

/TEMFVI/

(3)

Segment c.g. linear acceleration in inertial

reference

Indicators that control the symmetry options

for body segments (Cards D.7)

Dimension (50) of NTI array

Number of elements in the NTAB array

Number of elements in TAB array used

to define functions

Total number of elements in TAB array

Index pointers to the TAB array for data

defining function no. I.

Index pointers to TAB array for each

function used for allowed contacts

Subdivided into arrays containing function

definitions and update information for each

allowed contact

Coefficient of restitution for current impulse

Value of U1 array for impulse

23



B.ll

B.2I

JSTOP

COMMON

(3)

(3)

(4,2,30)

!TEl1lVS!

Value of RK1 for current constraint or impulse

Value of RK2 for current constraint or impulse

Indicators to signify joint is in joint stop

Variables is this labeled common block are temporary for each subroutine

that refers to it.

COMMON

DATE

COMENT

VPSTTL

BDYTTL

BLTTTL

PLTn.

!TIn.ES!

(3)

(40)

(20)

( 5)

(5,8)

(5,30 )

Date of computer run in 12 alphanumeric

characters (Card A.l.a)

160 character description of the run

(Cards A.l.b- A.l.c)

80 character description of the crash

vehicle deceleration (Card C.l)

20 character description of the crash

victim (Card B.l)

20 character description of each belt

(Cards D.3)

20 character description of each plane

(Cards D.2)

24
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BAGTn. (S.6) 20 character description of each airbag

(Cards D.4)

SEG (30) 4 character segment nomenclature (Cards B.2)

JOINT (30) 4 character joint nomenclature (Cards B.3)

CGS (30) 1 character plot symbol of the segment C.G.

(Cards B.2)

JS (30) 1 character plot symbol of the joint location

(Cards B.3)

COMMON IVPOSTNI

a

ZPLT

SPLT

VATAB

VTO

VDT

(3)

(3)

(3,6)

(6,501,6)

(6)

Printer plot coordinates of the vehicle

reference origin (Card G.l.a)

Scale factors for the printer plot axes

(Card G.lob)

Unit vector of deceleration impulse

direction

Tables of computed or supplied (Cards C.3

or C.4) values of linear (1-3) and angular

accelerations (4-6) of vehicle motion

Beginning time point of the deceleration table

input (Card C.2)

Fixed time interval for deceleration table

input (Card C.2)

25



TlHEV (6) Time duration of the deceleration impulse

(Card C.2)

•
OMEGAV (6) Frequency of the half-sine wave deceleration

type (Card C.2)

NVTAB (6) Number of points in deceleration table.

Sign determines type (Card C.2)

INDXV (6) Segment identification number for each

specified motion definition (MSEG on Card

C.2.a or NVm)

COMMON /WINDFR/

WTIME (30) Initial time that segment penetrates wind

QFU (3.5) Unit vector for force application

QFV 0.5) Vector for torque application

WF (3.30) Wind force vectors applied to segments (local)

lWIND (30) Indicator that wind has been penetrated

KrlSEG (7.30) Identification numbers for the application

of wind forces on each segment (Cards F.7)

NFVSEG (6) Segment identification number for each force

function (Cards D.9)

26
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NFVNT

MOWSEG

(5)

(30,30)

Function identification number for each force

function (Cards D.9)

Contact ellipsoid numbers and segment

identification numbers of blocking segments

(Cards F. 7)

27
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3.0 CROSS REFERENCE CHAR.TS

The first two cross reference charts list the COMMON blocks used by each

subroutine. The remaining ten charts list the subroutines called by

each subroutine.
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COMMON BLOCK CROSS REFERENCE

CALLING SUBROUTINES

MAAAAA BBBBB CCCCCC
ADII!! EEGIL FHIMOR
IJRRRR LLGNK AANPNO
NUBBBB TT PD CIPUTS
ASAGGG GR UT TNUTCS

TG13G T TA T TET

DDDDDDDDD DDDDDDDDDDDDDD
AAAAAAAAA HIOOOORRRRSSSZ
UUUUUUUUU HNTTTTCCCIEEMP
XXXXXXXXX PT33TTIQYFTTS

11233345 I 1333JUPTDQO
12212345 N 13KAR L

EEEEEEEE FFFFFFG HHHHHHHH
DFJLLLUV DILNRSL BBEEIIPS
EUOOTULA INXTCMO EPDRCNTE
PNINIIRL NPSEDSB LLIRCPUT
TCNGMLAF IUERFOA TANOSURC
HTT EBDD TTGPLLL YGNITB

---------_!------:-----~------:---------!--------------=--------:-------=--------

FLXBLE 9 *
FORCES 18 **** * : *
HRNESS 13 : *
INTEST 6 * *
JBARTZ 15 * ** : *
RSAVE 13 * *

*****: **
* :

* : *
* : * *

SGMHTS 45: ****
TABLES 25
TEMPVI 7
TEMPVS 57: ****
TITLES 17:* *
VPOSTN 5

*

*

*

*
*

** ***

* *
*** ***:

*** ***
* *

*

*

** *1* ** **
** **

*

** *
*

*

**

* * I * :** **
* *1** ** *:* * * *

*
* * : ***

* : *

* *

* *

* * *
*

*

*

*

*

* : *
: * *

**** *:* * **
*

*

**

*********:*

*
* 1*

*********
* *: *

*
*********: *
* *****

** * ***:*

*********

*

*

*

*
****

*

*

****

** : *

**
* ****:** *

5: ****:
7 I *

14 : : *
20
45 : ***** : *****
19: ****: * * •

6
57
19

5
7 •

33

ABDATA
CDINT
CEULER
CMATRX
CNSNTS
CNTSRF

COMAIN
CONTRL
CSTRNT
CYDATA
DAMPER
DESCRP

C
A
L
L
E
D

C
o
M
M
o
N

B
L
o
C
K
S

Vol
o

----------:------:-----:------:---------:--------------:--------:-------=--------
WINDFR 7 : * : *

(

•



I) ~

CALLING SUBROUTINES

:HHHHHHHHHHHHHHHHlIIIIlKLLL:MMOO PPPPPPPPPP QQRRRR SSSSSSSSSS TUUU VVVV WXY
:YYYYYYYYYYYYYYYYlMMNNlIIOT:AARU ADLLLLLORR SUCOOS EEEEILOOPP RNPP EIII IDP
lABBDEFLLLNPRSVVVlPPITlNNGIITTTT NAEERSTSII EARTTT AGTTNPLLDL IIDD HNSS NYR
:BNOASCIPPTEEOABFlLUTEIPAAMl33HP EUDLEEXTNP TTT AA RSUUPLVVAI GTAF PPCP D D
:FDXDTNMRXRNALLXN:SLAR UXXE 130U LXGPAGYPTL TR CEPPUOARMN FITD OUOR Y E

2SLS TSS T FZR T ET HG12TT PE S EC STS G
---------- ---------------- ---- ---- ---- ---------- ------ ---------- ---- ---- ---
ABDATA 5 *
CDINT 7 * * *
CEULER 14 * * * ** * * • *I

CMATRX 20 ** * * * ** * • *•
C CNSNTS 45 ** * * ** * * * ** 1** *:* *:
A CNTSBF 19 * * ** * * * I :*I

L ---------- ---------------- ---- ---- ---- ---------- ------ ---------- ----:----:---:
L COMAIN 6 * *
E CONTRL 57 *** * * ** **** **1 *** * I ** 1** *1*I

w D CSTBNT 19 ** * * * **: * ** I *- .
CYDATA 5 *

C DAMPER 7 * * **: * *
0 DESCBP 33 *** * * ** **: ** I * I * *·
M ---------- ---------------- ---- ---- ---- ---------- ------!----------
M FLXBLE 9 ** * I *
0 FORCES 18 * * * * * * I * : *I

N HBNESS 13 * * * ** I *•
INTEST 6 * * I : *I

B JBARTZ 15 * * * * ** I **I

L RSAVE 13 * * ** ** * I *
0 ---------- ---------------- ---- ---- ---- ---------- ------ ----------
C SGMNTS 45 *** * ** * ** ** ** **** * ** ** *1*
K TABLES 25 * * * * ** * * ** : *
S TEMPVI 7 * * * * *

TEMPVS 57 * ** * * * • * *** ***** * **** * * * *:*•
TITLES 17 * * I * * *** * * *I

VPOSTN 5 * I * * **•---------- ---------------- ---- ----:---- ---------- ------ ----------
WINDFR 7 I * ** * : : :*



SUBROUTINE CROSS REFERENCE

CALLING SUBROUTINES

MAAAAA BBBBB CCCCCC
ADIIII EEGIL FHIMOR
IJRRRR LLGNK AANPNO
NUBBBB TT PD CIPUTS
ASAGGG GR UT TNUTCS

TG13G T TA T TET
----------:------ ----- ------
MAINA
ADJUST 1.
AIRBAG 1: : : •
AIRBGI 1 •
AIRBG3 1
AIRBGG 2 • •---------- ------.-----i------
BELTG 1 • ••
BELTRT 1 I I •· .
BGO 1 •
BINPUT 1 •
BLKDTA 1 •
---------- ------~-----!------

DAUX 5
DAUXll 1
DAUX12 1
DAUX22 1
DAUX31 1
DAUX32 1
DAUX33 1
DAUX44 1
DAUX55 1

DDDDDDDDD DDDDDDDDDDDDDDlEEEEEEEE FFFFFFGIHHHHHHHH
AAAAAAAAA HIOOOORRRRSSSZ:DFJLLQUV DILNRSL:BBEEIIPS
UUUUUUUUU HNTTTTCCCIEEMPIEUOOTULA INXTCMO:EPDRCNTE
XXXXXXXXX PT33TTIQYFTTS IPNINIIRL NPSEDSBILLIRCPUT

11233345 I 1333JUPTDQO :TCNGMLAF IUERFOA:TANOSURC
12212345 N 13KAR L IHTT EBDD TTGPLLLI YGNITB

C
A
L

~ L
E
D

S
U
B
R
o
U
T
I
N
E
S

CFACTT
CHAIN
CINPUT
CMPUTE
CONTCT
CROSS

3
3
I:·
1
1

28: • ••• •

•

•

•
*•
•
•
•
*•

•

•

•• *
•

• : * :.

•

--------J
I•
I
I

I

.*

----------~------:-----:------:---------:--------------:--------:-------:--------

• , .. •



,. ".1

CALLING SUBROUTINES

MAAAAA BBBBB:CCCCCC DDDDDDDDD DDDDDDDDDDDDDD EEEEEEEE FFFFFFG:HHHHHHHH
ADIIII EEGIL:FHIMOR AAAAAAAAA HIOOOORRRRSSSZ DFJLLQUV DILNRSLlBBIEIIPS
IJRRRR LLGNK:AANPNO UUUUUUUUU HNTTTTCCCIEEMP EUOOTULA INXTCMO:EPDRCNTE
NUBBBB TT PDICIPUTS XXXXXXXXX PT33TTIQYFTTS PNINIIRL NPSEDSB:LLIRCPUT
ASAGGG GR UTITNUTCS 11233345 I 1333JUPTDQO TCNGMLAF IUERFOA:TANOSURC

TG13G T TAIT TET 12212345 N 13KAR L HTT EBDD TTGPLLL: YGNITB
----------~------ -----~------ --------- -------------- -------- -------!--------

----------!------
IDEPTH 1
IFUNCT 2
IJOINT 5
KLONG 1
ILTllIE 40:· ••
EQUILB 1
IULRAD 1
IVALFD 7

. . : : . • .:. • I

-------:--------

**••*
*

•

•

. . : .

•

• •

•

•

* *
*

•

•
•

•
*

•

* •

•

•

*

•
•

•

••

•• •

•

.**.
•

1
1:.

34
10

1
9
2
1
6
1
1
1
4
1

DHHPIN
DINT
DOT31
DOT33
DOTT31
DOTT33
DBCIJK
DRCQUA
DRCYPR
DRIFT
DSETD
DSITQ
DSMSOL
DZP

S
U
B
R
o
U
T
I
N
I
S

C
A
L
L

w I
W D

FDHJIT
FINPUT
FLXSIG
FNTIRP
FRCDFL
FSMSOL
GLOBAL

2
1
1
1
7
2
2

*

* •

*
*

*

•

*:*

•

.:
* II

----------:------:-----:------:---------:--------------:--------:-------:--------:



CALLING SUBROUTINES

:MAAAAA BBBBB:CCCCCCIDDDDDDDDD DDDDDDDDDDDDDD
lADIIII EEGILIFHlMORIAAAAAAAAA HIOOOORRRRSSSZ
IIJRRRR LLGNKIAANPNO:UUUUUUUUU HNTTTTCCCIEEMP
NUBBBB TT PDICIPUTS:XXXXXXXXX PT33TTIQYFTTS
ASAGGG GR UTITNUTCSI 11233345 I 1333JUPTDQO

TG13G T TA:T TET : 12212345 N 13KAR L

EEEEEEEE FFFFFFG
DFJLLQUV DILNRSL
EUOOTULA INXTCMO
PNINIIRL NPSEDSB
TCNGMLAF IUERFOA
HTT EBDD TTGPLLL

HHHHHHHH
BBEEIIPS
EPDRCNTE
LLIRCPUT
TANOSURC

YGNITB

HYABF 2
HYBND 1
HYBOX 1
HYDAD 1
HYEST 1
HYFCN 3
HYLIM 1
HYLPB 1
HYLPX 1
HYNTB 1
HYPEN 1
HYREA 1
HYSOL 1
HYVAL 1
HYVBX I'
HYVFN 1

C
A
L
L

w E
~ D

S
U
B
R
o
U
T
I
N
E
S

HBELT 2
HBPLAY 2
HEDING 2
HERRON 1
HICCSI 1
HINPUT 1
HPTURB 1
HSETC 1

*

*

*

*
*

*

----------:------:-----:------:---------:--------------=--------:-------:--------:
IMPLS2
IMPULS
INITAL
INTERS

1
1
1:
2 *----------:------ -----:------:---------:--------------:--------:-------:--------:

iI ,.



t

MAAAAA
AD II II
IJRRRR
NUBBBB
ASAGGG

TG13G

BBBBB
EEGIL
LLGNK
TT PD
GR UT

T TA

CALLING SUBROUTINES

CCCCCC DDDDDDDDD DDDDDDDDDDDDDD
FHIMOR AAAAAAAAA HIOOOORRRRSSSZ
AANPNO UUUUUUUUU HNTTTTCCCIEEMP
CIPUTS XXXXXXXXX PT33TTIQYFTTS
TNUTCS 11233345 I 1333JUPTDQO
T TET 12212345 N 13KAR L

EEEEEEEE
DFJLLQUV
EUOOTULA
PNINIIRL
TCNGMLAF
HTT EBDD

:;

FFFFFFG
DILNRSL
I NXTCMO
NPSEDSB
IUERFOA
TTGPLLL

't

HHHHHHHH
BBEEIIPS
EPDRCNTE
LLIRCPUT
TANOSURC

YGNITB

1: : : : : •
1
11 : *
2: : : : : *: *
1
1: *

*
* : : :*: : *
*

.:: :-

W
\J1

C
A
L
L
E
D

S
U
B
R
o
U
T
I
N
E
S

KINPUT 1
LINAXS 1
LOGAXS 1
LTIME 1
----------
MAT31 32
MAT33 12
ORTHO 1
OUTPUT 6

----------
PANEL 2
PDAUX 2
PLEDG 1
PLELP 3
PLREA 1
PLSEGF 2
PLTXYZ 1
POSTPR 1
PRINT 6
PRIPLT 1
----------
QSET
QUAT
ReRT
ROT
ROTATE
RSTART

* * : ***
* : *

*
------i-----

**

*

*

*

*

*

*

*
*

*
* *

*
*

*
*

** **

---------- ------:-----:------:---------:--------------:--------:-------=--------



CALLING SUBROUTINES

MAAAAA
ADI III
IJRRRR
NUBBBB
ASAGGG

TG13G

BBBBB
EEGIL
LLGNK
TT PD
GR UT

T TA

CCCCCC:DDDDDDDDD DDDDDDDDDDDDDD:EEEEEEEE FFFFFFG HHHHHHHH:
FHIMORIAAAAAAAAA HIOOOORRRRSSSZ:DFJLLQUV DILNRSL BBEEIIPS:
AANPNO:UUUUUUUUU HNTTTTCCCIEEMP:EUOOTULA INXTCMO EPDRCNTE:
CIPUTS:XXXXXXXXX PT33TTIQYFTTS IPNINIIRL NPSEDSB LLIRCPUT:
TNUTCS: 11233345 I 1333JUPTDQO :TCNGMLAF IUERFOA TANOSURC:
T TET : 12212345 N 13KAR L :HTT EBDD TTGPLLL YGNITB:

---------_!------~-----!------:---------!--------------!--------:-------!--------

----------:------ -----!------!---------:--------------

----------~------:-----

SEARCH 1
SEGSEG 2
SETUP 1 1
SETUP2 2
SINPUT 1:.
SLPLOT 1
SOLVA 1
SOLVR 1
SPDAMP 1
SPLINE 1

•

*••••

•
--------:------_:--------

•
•

•
I.

:*

•

•

•

------:---------:--------------
I
I

•

1
2:.
1
1

2:
1:.
2:
2:

1:
8:
5:

VEHPOS
VINPUT
VISCOS
VISPR

TRIGFS
UNITl
UPDATE
UPDFDC

WINDY
XDY
YPRDEG

S
U
B
R
o
U
T
I
N
E
S

C
A
L
L
E

~ D

----------:------:-----:------:---------:--------------:--------:------_!--------



... -\

CALLING SUBROUTINES

HHHHHHHHHHHHHHHH
YYYYYYYYYYYYYYYY
ABBDEFLLLNPRSVVV
BNOASCIPPTEEOABF
FDXDTNMRXRNALLXN

II II KLLL: MMOO
MMNN IIOT:AARU
PPIT NNGI:TTTT
LUTE PAAM:33HP
SLAR UXXE:130U
2SLS TSS: T

PPPPPPPPPP
ADLLLLLORR
NAEERSTSII
EUDLEEXTNP
LXGPAGYPTL

FZR T

QQRRRR SSSSSSSSSS TUUU VVVV WXY
SUCOOS EEEEILOOPP RNPP EIII IDP
EARTTT AGTTNPLLDL IIDD HNSS NYR
TTT AA RSUUPLVVAI GTAF PPCP D D

TR CEPPUOARMN FITD OUOR Y E
ET HG12TT PE S EC STS G

----~----

C
A
L
L

w E
...... D

MAINA
ADJUST 1
AIRBAG 1
AIRBGI 1
AIRBG3 1
AIRBGG 2

BELTG 1
BELTRT 1
BGG 1
BINPUT 1
BLKDTA 1

*
*

----------------:----!----:----:----------:------:----------:----:----:_--

:**

* .

----------------t----
* *:*

*

*******
*

*:** * ****

CFACTT 3
CHAIN 3
CINPUT 1
CIIPUTE 1
COHTCT 1
CROSS 28
----------
DAUX 5
DAUXII 1
DAUX12 1
DAUX22 1
DAUX31 1
DAUX32 1
DAUX33 1
DAUX44 1
DAUX55 1
----------

S
U
B
R
o
U
T
I
N
E
S



CALLING SUBROUTINES

HHHHHHHHHHHHHHHH
YYYYYYYYYYYYYYYY
ABBDEFLLLNPRSVVV
BNOASCIPPTEEOABF
FDXDTNMRXRNALLXN

IIII:KLLL MMOOIPPPPPPPPPP
MMNN:IIOT AARUlADLLLLLORR
PPIT:NNGI TTTTINAEERSTSII
LUTElPAAM 33HPlEUDLEEXTNP
SLARIUXXE 130U:LXGPAGYPTL
2SLS:TSS TI FZR T

QQRRRRlSSSSSSSSSSITUUUIVVVV
SUCOOSlEEEEILOOPPlRNPPIEIII
EARTTTlAGTTNPLLDL:IIDD:HNSS
TTT AAlRSUUPLVVAIlGTAFlPPCP

TR:CEPPUOARMNIF1TDIOUOR
ETlHG12TT PElS EC:STS

WXY:
IDP'
NYR
D D
Y E

G

*:* * * **: I *** * I * . : *, I I

*: * I I I * : *1*I I .
*

* : * I * I * * I , :*I I I I

I,
*

* I I

*I I

I I
I I

*
* *

*

EDEPTH 1
EFUNCT 2
EJOINT 5: : **
ELONG 1
ELTIME 401 :***
EQUILB 1: : *
EULRAD 1
EVALFD 7 *

*:*

*

*

*

*** **
*

*

*

*

* *

*

*: * *

*

:***
: *

DHHPIN 1
DINT 1
DOT31 34: *DOT33 10'
DOTT31 1
DOTT33 9: * *DRCIJK 2
DRCQUA 1
DRCYPR 6
DRIFT 1
DSETD 1
DSETQ 1
DSMSOL 4
DZP 1

S
U
B
R
o
U
T
I
N
E
S

C
A
L
L
E

~ D

----------~----------------:----

___ t

FDINIT
FINPUT
FLXSEG
FNTERP
FRCDFL
FSMSOL
GLOBAL

2
1
1
1
7
2
2

* *
*

*
----------~----------------!_---:----:----:----------:------:----------:----:----:---:

'" t



~

CALLING SUBROUTINES

HHHHHHHHHHHHHHHH:IIII KLLh'MMOO PPPPPPPPPP QQRRRR SSSSSSSSSS TUUU VVVV WXY
YYYYYYYYYYYYYYYY:MMNN IIOT AARU ADLLLLLORR SUCOOS EEEEILOOPP RNPP EIII IDP
ABBDEFLLLNPRSVVV:PPIT NNGI TTTT NAEERSTSII EARTTT AGTTNPLLDL IIDD HNSS NYR
BNOASCIPPTEEOABF:LUTE PAAM 33HP EUDLEEXTNP TTT AA RSUUPLVVAI GTAF PPCP D D
FDXDTNMRXRNALLXN:SLAR UXXE 130U LXGPAGYPTL TR CEPPUOARMN FITD OUOR Y E

2SLS TSS T FZR T ET HG12TT PE S EC STS G
----------i----------------:---- ---- ---- ---------- ------ ---------- ---- ----
HBELT 2
HBPLAY 2: I

*,
HEDING 2l l : : * : *HERRON 1
HICCSI 1 ! : : : : *

C HINPUT 1
A HPTURB II l l : : : : : *
L HSETC 1
L ---------- ----------------!----!----!----!----------!------!----------!----!----!---

W E HYABF 2 * *
\0 D HYBND 1 I I I I

*, , I ,
HYBOX 1 : l : : *S HYDAD 1 *U HYEST 1 l : : : : : *

B HYFCN 3 * * •
R HYLIM 1 , , , I •. . , .
0 HYLPR 1 •
U HYLPX 1 •
T HYNTR 1 I , I I : : •I , , I

I HYPER 1 , I • , •, , , I

H HYREA 1 1 1 1 1 •
E HYSOL 1 •
S HYVAL 1 : 1 1 : •

HYVBX 1 •
HYVFN 1 •---------- ----------------:----:----:----:----------:------:----------:----~---_!_--
IMPLS2 1 I I I I I I I •I I I I I I I

IMPULS 1 l : 1 : : : : •
IHITAL 1
INTERS 2: I I I . I I •I , , , I I

----------~----------------~----~----:----~----------~------~----------~----!----!---



CALLING· SUBROUTINES

HHHHHHHHHHHHHHHHIIIIIIKLLL MMOOIPPPPPPPPPP QQRRRR SSSSSSSSSS TUUU VVVVIWXY
YYYYYYYYYYYYYYYY:MMNN:IIOT AARUIADLLLLLORR SUCOOS EEEEILOOPP RNPP EIIIIIDP
ABBDEFLLLNPRSVVV:PPITINNGI TTTTINAEERSTSII EARTTT AGTTNPLLDL IIDD HNSSINYR
BNOASCIPPTEEOABF:LUTEIPAAM 33HPIEUDLEEXTNP TTT AA RSUUPLVVAI GTAF PPCPID D
FDXDTNMRXRNALLXNISLARIUXXE 130UlLXGPAGYPTL TR CEPPUOARMN FITD OUORIY E

'2SLSITSS TI FZR T ET HG12TT PE S EC STS 1 G

C MAT31 321 * * **
A MAT33 12: *
L ORTHO 1
L OUTPUT 6
E ----------:----------------

~ D PANEL 20

PDAUX 2
S PLEDG 1
U PLELP 3
B PLREA 1
R PLSEGF 2.
0 PLTXYZ 1
U POSTPR 1
T PRINT 6
I PRIPLT 1
N ----------:----------------
E QSET 1
S QUAT 1

RCRT 1
ROT 2
ROTATE 1
RSTART 1
----------~----------------

**

----~---- ----------:------:----------:----;----:---:

KINPUT
LINAXS
LOGAXS
LTIME

1
I.
1
1

"

. ***'

*

*

**

*

*:* ** **
* *

*

*
*

*

*
*
*

*
* *

*

*

*

*

----;---
*:*

*

----1---
I
I

*



~

CALLING SUBROUTINES

:HHHHHHHHHHHHHHHH:IIII KLLL MMOOlPPPPPPPPPP QQRRRR SSSSSSSSSS TUUU VVVV WXY:
:YYYYYYYYYYYYYYYY:MMNN IIOT AARUlADLLLLLORR SUCOOS EEEEILOOPP RNPP 1£111 IDP:
:ABBDEFLLLNPRSVVV:PPIT NNGI TTTT:NAEERSTSII EARTTT AGTTNPLLDL IIDD HNSS NYR'
lBNOASCIPPTEEOABFlLUTE PAAM 33HPlEUDLEEXTNP TTT AA RSUUPLVVAI GTAF PPCP D D
FDXDTNMRXRNALLXN:SLAR UXXE l30U:LXGPAGYPTL TR CEPPUOARMN FlTD OUOR Y 1£

2SLS TSS T: FZR T ET HGl2TT PE S EC STS G

----------------:----

*

*
----:---------_!_----_!_---------

*
*

*

*

*

*

*

*

, *
**l

----:----------:------:----------

----:----------

*

*

*

*

*

*

VEHPOS 2
VINPUT I'
VISCOS 2
VISPR 2

WINDY 1
XDY 8
YPRDEG 5

TRIGFS 1
UNITl 2
UPDATE 1
UPDFDC 1

SEARCH 1
SEGSEG 2
SETUPl 1
SETUP2 2
SINPUT 1
SLPLOT 1
SOLVA 1
SOLVR 1
SPDAMP 1
SPLINE 1

S
U
B
R
o
U
T
I
N
1£
S

C
A
L
L
It

to D



(
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•

•
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4.0 LIST OF 130 SUBROUTINES

'lllAT COMPRISE mE A'IB-IV MODEL COMPUTER PROGRAM

The first subroutine is a list of the common blocks used by the program,

the second is the main program followed by all of the remaining

subroutines in alphabetical order. Each subroutine name is appended

with its revision number followed by the date of the latest change to

the subroutine. This same data and revision number appears on the

second line of each subroutine in Section 5.
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SUBPROGRAM SUBPROGRAM
& REV. NO. DATE & REV. NO. DATE

BDATA IV 07/23/86 MAIN IV 07/23/86
ADJUST IV 07/23/86 AIRBAG IV 07/24/86
AIRBGG III. 5 10/17/85 AIRBGI IV 07/24/86
AIRBG3 IV 07/23/86 BELTG IV 07/23/86
BELTRT IV 07/23/86 BGG IV 07/23/86
BINPUT IV 07/24/86 BLKDTA IV 07/23/86
CFACTT 3 05/31/73 CHAIN IV 07/24/86
CINPUT II I. 2 08/08/84 CMPUTE III. 2 08/08/84
CONTCT 111.2 08/08/84 CROSS 3 05/31/73
DAUX IV 07/24/86 DAUXII IV 07/24/86
DAUX12 IV 07/24/86 DAUX22 IV 07/24/86
DAUX31 IV 07/24/86 DAUX32 IV 07/24/86
DAUX33 IV 07/24/86 DAUX44 IV 07/24/86
DAUX55 IV 07/24/86 DHHPIN IV 07/24/86
DINT IV 07/23/86 DOTT31 17 12/20/76
DOTT33 17 01/03/77 DOT31 17 01/03/77
DOT33 17 01/03/77 DRCIJK 18 02/24/78
DRCQUA 111.5 07/31/85 DRCYPR IV 07/23/86
DRIFT IV 07/24/86 DSETD IV 07/23/86
DSETQ IV 07/23/86 DSMSOL 3 07/08/74
DZP IV 07/23/86 EDEPTH IV 07/23/86
EFUNCT 20 04/29/80 EJOINT IV 07/24/86
ELONG 1 10/05/72 ELTlME 111.2 08/08/84
EQUILB IV 02/01/88 EULRAD IV 07/23/86
EVALFD IV 07/23/86 FDINIT III. 2 08/08/84
FINPUT IV 02/01/88 FLXSEG IV 07/23/86
FNTERP IV 04/10/87 FRCDFL III. 2 08/08/84
FSMSOL 111.2 08/08/84 GLOBAL IV 07/24/86
HBELT IV 02/01/88 HBPLAY III. 5 10/17/85
HEDING IV 02/01/88 HERRON IV 07/23/86
HICCSI IV 10/08/87 HINPUT IV 07/23/86
HPTURB IV 07/23/86 HSETC III. 2 08/08/84
HYABF IV 02/07/87 HYBND IV 02/07/87
HYBOX IV 02/07/87 HYDAD IV 02/07/87
HYEST IV 02/07/87 HYFCN IV 02/07/87
HYLIM IV 12/11/87 HYLPR IV 02/07/87
HYLPX IV 02/07/87 HYNTR IV 02/07/87
HYPEN IV 02/07/87 HYREA IV 12/11/87
HYSOL IV 02/01/88 HYVAL IV 12/11/87 ..
HYVBX IV 02/07/87 HYVFN IV 12/11/87
IMPLS2 IV 07/24/86 IMPULS IV 07/24/86
INITIAL IV 07/24/86 INTERS IV 02/23/86
KINPUT IV 07/23/86 LINAXS 18 02/28/78
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SUBPROGRAM SUBPROGRAM
& REV NO. DATE & REV NO. DATE

LOGAXS 19 09/18/79 LTlME III. 2 08/08/84
MAT31 17 01/03/77 MAT33 17 01/03/77
ORTHO 3 05/31/73 OUTPUT IV 02/01/88
PANEL 111.2 08/08/84 PDAUX IV 07/24/86
PLEDG IV 02/07/87 PLELP IV 02/07/87
PLREA IV 12/11/87 PLSEGF III. 5 09/03/85
PLTXYZ III. 5 05/30/85 POSTPR IV 02/01/88
PRINT IV 07/24/86 PRIPLT IV 07/24/86
QSET 111.3 10/01/84 QUAT IV 07/23/86
RCRT 3 07/19/73 ROT IV 07/23/86
ROTATE IV 02/20/87 RSTART IV 07/24/86
SEARCH IV 07/24/86 SEGSEG IV 02/07/87
SETUP1 IV 07/24/86 SETUP2 IV 07/24/86
SINPUT IV 02/20/87 SLPLOT III. 2 08/08/84
SOLVA 111.2 08/08/84 SOLVR III. 2 08/08/84
SPDAMP IV 07/24/86 SPLINE 19 05/14/79
SPRNGF IV 07/23/86 TRIGFS 19 08/05/78
UNIT1 IV 02/20/87 UPDATE IV 07/24/86
UPDFDC I II. 2 08/08/84 VEHPOS IV 07/23/86
VINPUT IV 07/24/86 VISCOS 19 10/23/78
VISPR IV 02/01/88 WINDY IV 07/23/86
XDY IV 07/23/86 YPRDEG IV 11/26/86
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5.0 FORTRAN SOURCE CODE OF

'!'BE A'IB-IV.O PROGRAM

Each of the 130 ATB-IV subroutines are listed in this section. The

second line of each subroutine contains the subroutine revision number

and the date of the latest change to the subroutine. Columns 72-80 of

each line contain the subroutine name unless the line is a new or

changed line from the listing in Ref. 4. In these cases the name of the

latest change is in columns 72-80. The first subroutine is the

BLOCKDATA containing the COMMON blocks used by the program. The second

routine is the MAIN program which controls the flow of the program. The

remaining subroutines are listed alphabetically.
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C

c

BLOCK DATA DECKA
REV IV 07/23/86TWOPI

IMPLICIT REAL*8 CA-H,O-Z) DECKA
COMMOH/COHTRL/ TlME,HSEG,HJHT,HPL,HBLT,HBAG,HVEH,HGRHD, DECKA

* HS,HQ,HSD,HFLX,HBRHSS,HWIHDF,HJHTF,HPRT(36) ,HPG PAGE
COMMOH/CHSHTS/ PI,BADIAH,G,THIRD,EPS(24), DECKA

* UHITL,UHITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMOli/JBARTZI MlPLC 30) ,IOlBLTC 8) ,MlSEGC 30) ,MHBAGC 6), DECKA

• MPLC3,S,30) ,MBLTC3,S,8} ,MSEGC3,5,30) ,MBAGC3,10,6), DECKA
* HTPLC S,30) ,HTBLTC S,8),HTSEGC 5,30} DECKA

COMMaH/TITLES/ DATE(3),COMEHTC40) ,VPSTTL(20),BDYTTLCS), DECKA
• BLTTTLCS,8),PLTTLCS,30},BAGTTLC5,6) ,SEG(30), DECKA
* JOIHT(30),CGS(30) ,JS(30) DECKA

REAL DATE,COMEHT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOIHT DECKA
LOGICAL.l CGS,JS DECKA
COMMOH/FORCES/PSFC7,70) ,BSFC4,20) ,SSFCI0,40) ,BAGSFC3,20), HCFORC

• PRJHTC7,30),HPABELCS),HPSF,HBSF,HSSF,BBGSF DECKA
COMMOH/RSAVE/ XSGC3 ,20 ,3) ,DPMIC3 ,3·,30) ,LPMI (30) , ATBIII

- HSG(9),MSGC20,9) ,MCG,MCGIHC24,S),KREFC20,9) TTHKREF
COMMOli/CDIHTI UU(4),GHC3,4), DECKA

- EC3,240) ,FFCS,240),GGCS,240) ,YCS,240),UCS,240), DECKA
* H,HPRIHT,TSAVE,TPRIHT,TSTART, ICliT, IDBL, IFLAG DECKA

COMMOH/DAMPER/ APSDMC3,20) ,APSDHC3,20),ASD(S,20},MSDMC20),MSDHC20)DECKA
COMMOH/HRHESS/ BARC1S,100),BBCIOO},BBDOTCIOO},PLOSSC2,100), DECKA

- XLOHG(20) ,HTIME(2) ,IBARCS,100) ,HLC2,100), DECKA
• HPTSPB(20) ,HPTPLY(20) ,HTHRHS(20) ,HBLTPHCS) DECKA

HOTE: FF REPLACES F. DECKA
LOGICAL-I FREE SLIP
COMMOH/TEMPVS/ JTMPVS(24000) ,FREE(30) SLIP
COMMOH/SGMNTSI DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,UIC3,30),U2C3,30) ,DECKA

* SEGLPC3,30) ,SEGLVC3,30},SEGLAC3,30) ,HSYM(30) DECKA
COMMOH/DESCRP/ PHIC3,30),WC30) ,RW(30) ,SRC4,60},HAC3,60) ,HBC3,60) , SLIP

- RPHIC3,30) ,HTC3,3,60) ,SPRIHGCS,90) ,VISCC7,90) , DECKA
- JHT(30) ,IPIH(30) ,ISIHG(30),IGLOBC30),JOIHTFC30) DECKA

COMMOH/CHTSRF/ PLC24,30) ,BELTC20,8) ,TPTSC6,8) ,BDC24,40) EDGE
COMMOH/TABLES/NXNTI,MXNTB,MXTB1,MXTB2,HTICSO) ,HTABC12S0) ,TABC4S00)BUTLER2
COMMOH/VPOSTH/ ZPLT(3) ,SPLT(3) ,AXVC3,6) ,VATABC6,SOI,6) , VEHICL

- VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,HVTAB(6) ,IHDXV(6) DECKA
COMMOH/CMATRX/ VIC3,30) ,V2C3,30) ,V3C3,12) ,B12C3,3,60),A22C3,3,60) ,DECKA

• FC3,30) ,TQC3,30) ,WJ(30) ,A11C3,3,30) SLIP
COMMON/CEULER/ IEULER(30),HIRC3,3,90),AHGC3,30),AHGD(3,30), JDRIFT

• FEC3,30) ,TQEC3,30) ,COHSTCS,30) JDRIFT
COMMOH/FLXBLE/ HFC4,12,8) ,B42C3,3,24) ,V4C3,8) ,HFLEXC3,8) DECKA
COMMOH/CSTRHTI AI3C3,3,24) ,A23C3,3,24) ,B31C3,3,24) ,B32C3,3,24), DECKA

- HHTC3,3,12) ,RK1C3,12) ,RK2C3,12) ,QQC3,12) ,TQQC3,12) ,DECKA
- RQQC3,12),HQQC3,12),SQQC12),CFQQC12), DECXA
- KQU12) ,KQ2(12) ,KQTTPE(12) DECKA

COMMON/TEMPVI/ CREST,TTIC3},RIIC3},R2I(3),JSTOPC4,2,30) DECXA
COMMOH/IHTEST/ SGTESTC3,4,30),XTESTC3,120) ,SEGT(120),REGTC120) DECKA
REAL SEGT DECKA
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COMMOI/COMAINI VAR(240) ,DER(240) ,DT,HO,HMAI,BMII,BSTIME, DECKA
• ISTEP,ISTEPS,NDINT,HEQ,IBSIH,IBSOUT DECKA

COMMOI/ABDATAI ZDEP(3,S),DBR(3,3,S),DPVCTB(3,S),DEPLOY(3,S), DECKA
• AB(3,S),B(9,4,S),ZB(3,4,S) ,BFB(3,4,S),DBB(9,4,S), DECKA
• VBAOO(S) ,VSCS(S) ,SPBK(S) ,CK(S) ,CMASS(S) ,CYMII(S), DECKA
• CYMOUT(S),BAGPV(S),PD(S),VBAG(S),VOLBP(S), DECKA
• PCYV(S),PCYMII(S) ,PVBAG(S) ,TVl(3,4,S),TV2(3,10,S), DECKA
• SWITCH(S) ,PYMOUT(S) ,SCALE(S) ,PBEVT,IFULL(6) DECKA

COMMOI/CYDATAI CYTD(S) ,CYPA(S) ,CYSP(S) ,CYTO(S) ,CYVO(S),CYCD(S), DECKA
". CYK(S),CYR(S) ,CYAT(S) ,CYPV(S) ,CYCDO(S) ,CYAO(S), DECKA
• CYPO(S),CYSS(S) ,CYLO(S) ,CYC(S) ,CYBHOO(S) ,CYVMAX(S),DECKA
• CYOBFC(S) ,CYBHO(S) ,CYT(S),CYP(S) ,CYV(S) DECKA
COMMOI/WIIDFBI WTlME(30) ,QFU(3,S) ,QFV(3.S) ,WF(3.30).IWIND(30) , WINDOP

• MWSEG(7,30) ,IFVSEG(6),IFVHT(S) ,MOWSEG(30.30) WIHDOP
EID DECKA
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C MAINA
C AAMRL ARTICULATED TOTAL BODY (ATBIV) MODEL COMPUTER PROGRAM ATBIV
C DEVELOPED BY CALSPAN CORP. AND J&J TECBBOLOGIES INC. BUTLER1
C REV IV 07/23/86TWOPI
C MAIN PROGRAM MAINA
C MAliA
C PERFORMS CARD INPUT, PROGRAM UlITIALIZATIOB, MAINA
C CONTROL OF INTEGRATION LOOP AND OPTIONAL OUTPUT. MAliA
C MAINA

IMPLICIT REAL*8CA-H,O-Z) MAliA
COMMON/CONTRLI TIME, NSEG, NJNT ,HPL ,HBLT ,HBAG, WEH, NGRID , MAINA

* NS,HQ,NSD,NFLX,HHRNSS,HWIHDF,NJNTF,HPRT(36) ,HPG PAGE
COMMON/TITLESI DATE(3),COMENT(40) ,VPSTTL(20),BDYTTLCS), MAINA

* BLTTTL(S,8) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30) , MAINA
* JOINT(30) ,CGS(30) ,JS(30) MAliA

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT MAliA
LOGICAL*1 CGS,JS MAINA
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24) , MAINA

* UNITL,UIITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/COMAINI VAR(240) ,DER(240) ,DT,HO,HMAX,HMIN,RSTIME' MAINA

* ISTEP,NSTEPS,HDINT,HEQ,IRSIN,IRSOUT MAINA
LOGICAL HPRTl,HPRT2,HPRT3 MAINA
CALL ELTIME(l, 1) MAINA

C PECONV
C MAKE THE OUTPUT FILES PRINTER CONTROL FILES FOR THE P&E PECOHV
C PECONV

CALL CARCONCS,l) PECONV
CALL CARCON(2, 1) PECONV

C MAINA
C WRITE PROLOGUE ON PRIMARY OUTPUT UIlT. MAINA
C MAINA

NPG=2 PAGE
WRITECS,ll) MAINA

11 FORMATC1H1,30X,'AAMRL ARTICULATED TOTAL BODY CATB) MODEL' ,S2X, ATBIV
* 'PAGE l' 1/ /I PAGE
* 31X,'DEVELOPED BY CALSPAN CORP., P.O. BOX 400, BUFFALO NY 1422S'/BUTLER1
* 3lX,'AHD BY J&J TECHNOLOGIES INC., ORCHARD PARK, NY 14127' II EDGE
* 31X, 'FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH 'I VEHICL
* 3lX,'LABORATORY, WRIGHT PATTERSON AIR FORCE BASE IATBIV
* 31X,'UHDER CONTRACTS F3361S-7SC-S002,-78C-OS16 AND -80C-OSl17' IIBUTLER1
* 3lX,'AHD FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION,'BUTLER1
*/3IX,'U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS' I BUTLERl
* 31X,'FH-ll-7S92, HS-OS3-2-485, HS-S-01300 AND HS-6-01410.' 1111 BUTLER1
* 31X,'PROGRAM DOCUMENTATION: NHTSA REPORT HOS. DOT-HS-801-S07' I BUTLER1
* 31X,'THROUGH S10 (FORMERLY CALSPAN REPORT NO. ZQ-5180-L-1),' I BUTLER1
* 31X,'AVAILABLE FROM NTIS (ACCESSION NOS. PB-241692,3,4 AND S),' IBUTLER1
* 3lX,'APPEHDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN) " I BUTLER1
* 31X,'AND REPORT NOS. AMBL-TR-7S-14 (NTIS NO. AD-A014 816) ,I ATBIV
* 31X,'AFAMRL-TR-80-l4 CNTIS NO. AD-A088 029), AND'I ATBIV
* 3lX,'AFAMRL-TR-83-073 (NTIS NO. AD-B079 184).'1111
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• 31X, 'PROGRAM ATB-IV, EXECUTED ON THE AAMRL/BB CONCURRENT'I ATBIV
• 31X,'32S0 COMPUTER, WRIGHT-PATTERSON AFB, OHIO'IIII) ATBIV

C ~In

C INPUT CARDS A.l AND A.2, TEST FOR RESTART. ~IHA

C ~In

CALL BLKDTA MAINA
READ(S,12) DATE,IRSIN,IRSOUT,RSTIME,COMENT ~INA

12 FORMAT(3A4,2I4,F8.0/20A4/20A4) MAINA
WRITE (6,13) DATE, IRSIN, IRSOUT ,RSTIME,COMENT ~INA

13 FORMAT(111114X,3A4,' IRSIN=' ,14,' IRSOUT=' ,14,' RSTIME =' ,F8.4,~IHA
• 61X, 'CARDS A'/lIX,20A4/1X,20A4/1) ~INA

IF (IRSIN.HE.O) GO TO 18 ~IHA

C MAIn
C INPUT CARDS A.3,A.4 AND A.S. ~INA

C MAIn
READ(S,14) UHITL,UNITM,UNITT,GRAVTY,G MAINA

14 FORMAT(3A4,4FI2.0) MAINA
IF (G.EQ.O.O) G = DSQRT(GRAVTY(I)'*2+GRAVTY(2)**2+GRAVTY(3)**2) MAINA
READ(S, IS) HDINT ,NSTEPS ,DT ,HO ,HMAX,HMIN ,HPRT MAINA

IS FORMAT(2I4,4F8.0/36I2) MAINA
WRITE(6,16) UNITL,UHITM,UNITT,GRAVTY,G, CHGIII

• HDINT, NSTEPS, DT, HO, HMAX, DIH MAINA
16 FORMAT(SX,'UNITL = ',A4,SX,'UNITM = ',A4,SX,'UNITT = ',A4, CHGIII

• SX,'GRAVITY VECTOR = (' ,F9.4,' ,',F9.4,',' ,F9.4,')',SX,'G ='CHGIII
*F9.4,II,SX,'HDINT =' ,I4,SX,'HSTEPS =' ,IS,SX,'DT =',F8.6, MAINA
• SX,'HO =',F8.6,SX,'HMAX =',F8.6,SX,'HMIII =',F8.6) MAIHA

WRITE (6 , 17) (1,1=1,36) ,NPRT MAINA
17 FORMAT('O BPRT ARRAY'/3X,36I3/3X,36I3) YAINA

HPRT4 = IIPRT(4) MAINA
IF(NPRT(26).GT.6) STOP 93 TGMODI
IF (NPRT(4).LT.0) GO TO SO MAINA

C MAINA
C CALL INPUT ROUTINES MAINA
C MAIn

CALL BINPUT MAINA
CALL VINPUT MAINA
CALL SINPUT MAIHA
CALL CIHPUT MAINA

C MAINA
C PROGRAM INITIALIZATION MAINA
C MAIn

TINE = 0.0 MAINA
CALL INITAL MAINA
GO TO 19 MAINA

C ~In

C READ IIIPUT DATA FROM RESTART TAPE AHD WRITE HEW TAPE. MAlliA
C THE FIVE FUNCTIONS OF SUBROUTINE RSTART ARE: MAINA
C 1. READ INPUT Be INITIALIZATION RECORD FROM OLD RESTART TAPE. MAINA
C 2. WRITE IHPUT Be INITIALIZATION RECORD ONTO NEW RESTART TAPE. MAlliA
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. MAINA
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C 4. READ HEW IHPUT DATA FROII IHPUT STREAM FOR RESTART. MAIHA
C 5. WRITE TIllE POUlT RECORD 01lT0 HEW RESTART TAPE. MAIRA
C MAIHA

18 CALL RSTART(l,IRSIH) MAIHA
CALL RSTART(4,S) MAIHA
HPRT4 =HPRT(4) MAIHA

19 IF (IRSOUT.NE.O) CALL RSTART(2,IRSOUT) MAIHA
C MAIHA
C INTEGRATIOH LOOP - ADVARCE TIllE BY EITHER INTEGRATING THROUGH MAIHA
C SUBROUTINE DIIIT OR BY FETCHIJIG TIllE POIIIT RECORD FROII RESTART TAPEMAIHA
C MAIHA

TIllE = 0.0 MAIHA
ISTEP = 0 MAIHA

20 IF (IRSIN.EQ.O) GO TO 23 MAIHA
IF (TlME.GT.RSTIME+O.SIDT) GO TO 23 MAIHA
IF (DABS(TIIIE-RSTIME).LT.O.SIDT) GO TO 21 MAIHA
CALL RSTART(3,IRSIH) MAIHA
GO TO 24 MAlliA

21 CALL RSTART(4,S) MAlliA
IF (HPRT(4).LT.0) GO TO SO MAIHA

23 CALL DINT MAIHA
C MAlliA
C OPTIOllAL OUTPUT MAIHA
C 1. PRINTER PLOT ON OUTPUT UNIT 2 COIITROLLED BY HPRT(S) & (6). MAIHA
C MAINA

24 CALL PRIPLT MAIHA
C MAINA
C 2. RESTART DATA ON UNIT IRSOUT CONTROLLED BY IRSOUT I O. MAINA
C MAINA

IF <IRSOUT.NE.O) CALL RSTART(S,IRSOUT) MAINA
C MAINA
C 3. SUBROUTINE PRINT ON PRIMARY OUTPUT UNIT COIITROLLED BE HPRT (3). MAINA
C MAINA

NPRT3 = (HPRT(3).EQ.l) MAIHA
IF (HPRT(3).GT.l) HPRT3 = (MOD(ISTEP,NPRT(3».EQ.0) MAINA
IF (HPRT3) CALL PRIIIT (6HIIAIN3D) MAIHA

C MAINA
C 4. PROGRAM VIEW PLOT DATA ON UNIT 1 COIITROLLED BY MPRT(l). MAINA
C MAINA

HPRTI = (HPRT(I).EQ.l) MAINA
IF (NPRT(l) .GT.l) HPRTI = (MOD(ISTEP,HPRT(l» .EQ.O) MAINA
IF (MPRTl) CALL UNITl(O) MAINA

C MAINA
C S. SUBROUTINE ELTIE OR PRIMARY OUTPUT WIT COIITROLLED BY HPRT (2) .MAINA
C MAINA

HPRT2 = (HPRT(2).EQ.l) MAINA
IF (HPRT(2).GT.l) HPRT2 = (IIOD(ISTEP,HPRT(2».EQ.0) MAINA
IF (MPRT2) CALL ELTIME(HPG,l) PAGE

C MAIHA
C ElID OF IJITEGRATIOH LOOP. MAINA
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C ~In

ISTEP = ISTEP+l MAINA
IF (ISTEP.LE.NSTEPS) GO TO 20 MAINA

C MAIn
C 6. SUBROUTINE POSTPR ON PRIMARY OUTPUT UNIT CONTROLLED BY NPRT(4).MAINA
C MAIn

50 IF (NPRT4.GT.0) END FILE 8 MAINA
IF (NPRT(4).EQ.0 .OR. NPRT(4).EQ.4) GO TO 60 MAINA
PRDT = 1000.0*DT MAINA
CALL POSTPR (PRDT) MAINA
IF (NPRT2) CALL ELTIME(NPG,l) PAGE

C MAIn
C 7. END OF RUN - CALL ELTIME IF NOT CALLED ABOVE. MAINA
C MAIn

60 IF (.NOT.NPRT2) CALL ELTIME(NPG,l) PAGE
STOP 1 MAINA
END MAINA
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SUBROUTIHE ADJUST (M,D1) ADJUST
C REV IV 07/23/86TWOPI

IMPLICIT REAL*8 (A-H,O-Z) ADJUST
COMMOH/CISBTS/ PI,RADIAH,G,THIRD,EPS(24), ADJUST

* UHITL,UHITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMOH/CDIBT/ 00(4) ,GH(3,4), ADJUST

* E(3,240) , F(S,240),GG(S,240),Y(S,240) ,U(S,240), ADJUST
* H,HPRIBT,HS,TPRIBT,TSTART,ICIT,IDBL,IFLAG ADJUST

COMMOH/COMAIH/ VAR(240) ,DER(240) ,DT,HO,RMAX,HMII,RSTIMI, ADJUST
* ISTEP,ISTEPS,IDIIT,IEQ,IRSII,IRSOUT ADJUST

IF (M.IE.1) GO TO 12 ADJUST
C ADJUST
C M= 1: ADJUST
C ADJUST

DO 11 l=l,HEQ ADJUST
W= VAR(I) - GG(I,I) ADJUST
Z = DER(I) - GG(2,1) ADJUST
ZZ = Z - GG(S,I)*W - GG(3,1)*oo(3) - GG(4,I)*oo(4) ADJUST
GG(3,I) = GG(3,1) + ZZ*oo(l) ADJUST
GG(4,1) = 60(4,1) + ZZ*OO(2) ADJUST
Y(I,!) = VAR(I) ADJUST

11 Y(2,1) = DER(I) ADJUST
GO TO 99 ADJUST

12 IF (M.EQ.3) GO TO 23 ADJUST
C ADJUST
C M= 2,4,S: ADJUST
C ADJUST

HI = EPS(l)/H ADJUST
12 = NEQ/2 ADJUST
DO 20 I=1,NEQ,3 ADJUST
ZA = 0.0 ADJUST
IF (I.LE.H2) GO TO 20 ADJUST
IF (M.EQ.4) GO TO 16 ADJUST
VARX = VAR(I ) - Y(l,1 ) ADJUST
VARY = VARlI+1) - Y(l,I+I) ADJUST
VARZ = VAR(I+2) - Y(I,I+2) ADJUST
DERX = DERlI ) - Y(2,1 ) ADJUST
DERY = DER(I+I) - Y(2,1+1) ADJUST
DERZ = DER(I+2) - Y(2,1+2) ADJUST
GO TO 17 ADJUST

16 VARX = VAR(I ) - U(l,1 ) ADJUST
VARY = VAR(I+1) - U(l,I+I) ADJUST
VARZ = VAR(I+2) - U(l,I+2) ADJUST
DERK = DER(I ) - U(2,1 ) ADJUST
DERY = DER(I+I) - U(2,I+1) ADJUST
DERZ = DER(I+2) - U(2,1+2) ADJUST

17 U(3,I) = U(3,1) + VARX*DERX + VARY*DERY + VARZ*DERZ ADJUST
U(4,1) = U(4,1) + VARX**2 + VARY**2 + VARZ**2 ADJUST
IF (U(4,1).EQ.0.0) GO TO 18 FIXADJ
ZA = HI FIXADJ
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"

IF (U(3,1) .LT.HI*U(4,1» ZA = U(3,I)/U(4,1)
18 GO(5,1+2} = ZA

GO(5,I+1} = ZA
20 GO(5,1 } II ZA

GO TO (99,21,99,23,25},M
c
C M = 2:
C

21 DO 22 I=I,IEQ
ZA = GO(S,I)
YI = Y(4,I} - ZA*Y(3,I}
Y2 = GO(2,I} - ZA*GO(I,I}
Y3 = DER(I} - ZA*VAR(I}
GO(3,I} = -YI*GB(I,I} + Y2*GB(2,I} + Y3IGB(3,I}
GG(4,I} = YI*GB(I,2} - Y2*GB(2,2} + Y3*GB(3,2}
Y(I,I} = O.S*(Y(I,I}+VAB(I)}

22 Y(2,I} II 0.S*(Y(2,I}+DER(I}}
GO TO 99

C
C M=3,4:
C

23 DO 24 I=I,IEQ
ZA = GO(S,I)
YI • GG(2,I} - ZA*GO(l,I}
Y2 = Y(2,I} - ZA*Y(I,I}
Y3 = DER(I} - ZA*VAB(I}
GO(3,I} II -YI*GB(I,3} + Y2*GB(2,3} - Y3IGB(3,3}
GO(4,I} = YI*GB(I,4} - Y2IGB(2,4} + Y3*GB(3,4}
U( 1, I) = VAB(I)

24 U(2,I} = DER(I}
GO TO 99

C
C M = S:
C

25 DO 26 1=I,HEQ
ZA II GO(S ,I)
YI = GG(2,I} - ZA*GO(I,I}
Y2 = DER(I} - ZA*VAB(I}
Y3 = U(2,I} - ZA*U(I,I}
GO(3,I} = -YI*GB(I,3} + Y2*GB(2,3} - Y3*GB(3,3}
GO(4,I} II YI*GB(I,4} - Y2*GB(2,4} + Y3*GB(3,4}
YO,I} = VABU}

26 Y(2,I} = DER(I}
99 RETURlf

EID
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SUBROUTUIE AIRBAG AIRBAG
C REV IV 07/24/86SLIP
C AIRBAG ROUTIHE CALLED BY SUBROUTUJE CONTCT TO DETERllINE THE IHTER-AIRBAG
C ACTIOH OF THE BAG WITH REACTION PANELS AID BODY SEGMEHTS BY USE OFAIRBAG
C SUBROUTIBE BOG. THE DIFFEREN'l'IAL PRESSUllE,FORCE AID TORQUE OH THE AIRBAG
C BAG IS EVALUATED AID THE RESULTIIIG FORCE AID TORQUE 01 THE BODY AIRBAG
C SEGMEHTS ARE ADDED TO THE Ul AID U2 AlUlAYS. AIRBAG
C AIRBAG

IMPLICIT REAL*8 (A-H,O-Z) AIRBAG
COMllOII/COHTRL/ TIllE ,IISEG ,IIJHT ,IlPL ,IBLT ,IBAG ,IVEH,HGUD, AIRBAG

* IS, IQ ,HSD ,IFLX, JJHR)fSS ,num, ,HJITF ,HPRT (36) ,IPG PAGE
COMMOI/SGMHTS/ D(3,3,30} ,WMEG(3,30} ,WMEGD(3,30} ,Ul(3,30} ,U2(3,30} ,AIRBAG

• SEGLP(3,30} ,SIGLV(3,30},SEGLA(3,30} ,HSYM(30} AIRBAG
COMMOI/DESCRP/ PHI (3,30) ,W(30} ,RW(30},SR(4,60} ,HA(3,60) ,HB(3,60) , SLIP

* RPHI(3,30) ,HT(3,3,60} ,SPRIIG(S,90},VISC(7,90} , AIRBAG
* JHT(30} ,IPII(30},ISIIIG(30} ,IGLOB(30),JOIITF(30} AIRBAG

COMMOH/JBARTZ/ MNPL( 30},MHBLT( 8},MHSEG( 30},MHBAG( 6}, AIRBAG
* MPL(3,S,30},MBLT(3,S,8},MSIG(3,S,30),MBAG(3,10,6}, AIRBAG
* HTPL( S,30},N'l'BLT( S,8},HTSEG( S,30) AIRBAG
COMIIOH/FORCES/PS'(7,70},BSF(4,20} ,SSF(10,40) ,BAGSF(3,20), HCFORC

* PRJN'l'(7 ,30} ,IlPABEL(S} ,IPSF ,nSF ,ISSF ,BBGSF AIRBAG
COMMOH/CNTSRF/ PL(24,30} ,BELT(20,8} ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/CISHTS/ PI, RADIAN ,G, THIRD ,EPS (24) , AIRBAG

* UIITL,UtlITM,UtlITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/ABDATA/ ZDEP(3,S) ,DBR(3,3,S},DPVCTR(3,S) ,DEPLOY(3,S}, AIRBAG

* ABe3,S),B(9,4,S},ZR(3,4,S) ,BFB(3,4,S),DRRe9,4,S}, AIRBAG
* VBAGG(S} ,VSCS(S} ,SPRK(S) ,CK(S) ,CMASS(S) ,CYMIH(S), AIRBAG
* CYMOUT(S} ,BAGPV(S),PD(S} ,VBAG(S},VOLBP(S), AIRBAG
* pcyves} ,PCYMIN(S) ,PVBAG(S),TVle3,4,S} ,TV2e3,10,S) , AIRBAG
• SWITCH(S) ,PYMOUT(S} ,SCALE(S} ,PREVT,IFULL(6} AIRBAG

COMMON/CYDATA/ CYTDeS) ,CYPA(S) ,CYSP(S),CYTO(S) ,cyvoes) ,CYCDeS), AliBAG
* cyxeS),CYR(S} ,CYATeS} ,cypves) ,CYCDOeS},CYAOeS}, AIRBAG
* CYPoes} ,CYSses) ,CYLOeS) ,cyces} ,CYRHOOeS) ,CYVMAX(S) ,AIiBAG
* CYORFC(S) ,CYRHO(S} ,CYTes) ,cypes} ,cyves) AIRBAG

COMMON/TEMPVS/ TMP(9) ,TMP1(3} ,TOiQ(3) ,FORCE(3,S) ,TORAe3,S}, AIRBAG
* TQBe3,10) ,FRBe3,10} ,VOLel0} ,DELF(3),VOLPe4,S) ,FiAe4,S)AIRBAG

C NOTE: THIS COMMON/TEMPVS/ IS SHARED BY AliBAG AND AIRBGe. AIRBAG
CALL ELTlME(I,24) AIRBAG
DELT = TIME-PiEVT AliBAG
BBGSF = 0 AI RBAG
DO 70 J=I,NBAG AIiBAG
IF (MNBAGeJ).EQ.O) GO TO 70 AIRBAG
IF (IFULLeJ).LE.O) GO TO 69 AIRBAG
CALL AIRBGG(J) AIiBAG

C AIRBAG
C COMPUTE CMOUT: MASS FLOW OUT OF BAG AIRBAG
C BAGPV: UNDISTOiTED BAG VOLUME AIRBAG
C AIiBAG

IF ePD(J).GT.CYPveJ)} CYMOUTCJ) = PYMOUT(J} AIRBAG
• + DELT*CYOiFC eJ) *DSQiT ePD eJ) ) AIRBAG
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BAGPVCJ) = CYPACJ)fCCCYMINCJ)-CYMOUTCJ»*SWITCHCJ».*CYKCJ) AIRBAG
C AIRBAG
C BAG IS FULLY INFLATED, COMPUTE DIFFEREITIAL PIESSUlli AIRBAG
C AIRBAG

PDCJ) = BAGPVCJ)/CVBAGCJ)-VOLBPCJ»**CYKCJ) - CYPACJ) AIRBAG
JB = RVER + J AIRBAG
KP = NPAHELCJ) AIRBAG
KBAG = MNBAGCJ) AIRBAG

C AIRBAG
C OPTIONAL DIAGNOSTIC OUTPUT AIRBAG
C AIRBAG

IF CHPRT(21).NE.0) WRITEC6,41) AIRBAG
f CCFRBCI,K) ,1=1,3) ,CTQBCI,K) ,1=1,3) ,K=l,KBAG) ,C'OICECI,J) ,1=1,3) ,AIRBAG
* CTORACI,J) ,1=1,3) ,TORQ,CC'RACI,K) ,1=1,3) ,VOLPCK.J),X-l.KP). AIRBAG
* CVOLCK) ,K=l,KBAG) ,VOLBPCJ) ,CYMOUTCJ) ,BAGPVCJ),PDCJ) AIRBAG

41 FORMAT C'OAIRBAG CONTCT'/CIX,9G14.6» AIRBAG
IF CPDCJ).LT.O.O) PDCJ) = 0.0 AIRBAG
IF CPDCJ).EQ.O.O) GO TO 46 AIRBAG

C AIRBAG
C SET UP BAGSF ARRAY FOR OUTPUT ROUTIIli AIRBAG
C AIRBAG

KBGSF = HBGSF+5 AIRBAG
DO 42 K=l,KP AIRBAG
KBGSF = KBGSF+l AIRBAG
DO 42 1=1,3 AIRBAG

42 BAGSFCI,KBGSF) = PDCJ)*FRACI,K) AIRBAG
DO 45 l=l,KBAG AIRBAG
KBGSF = KBGSF+l AIRBAG
IF CVOLCI).EQ.O.O) GO TO 45 AIRBAG
M= MBAGC2.I,J) AIRBAG

C AIRBAG
C FINAL COMPUTATIONS OF FORCE AHD TORQUE O' AIRBAG AIRBAG
C AIRBAG

DO 44 K=1,3 AIRBAG
FRBCK,I) = PDCJ)fFRBCK,I) AIRBAG
BAGSFCX,KBGSF) = FRBCK,I) AIRBAG
UICK,M) = UICK,M) - FRBCK,I) AIRBAG

44 U2CK,M) = U2CK,M) + PDCJ)*TQBCK,I) AIRBAG
45 CONTINUE AIRBAG
46 DO 47 K=1,3 AIRBAG

FORCECK,J) = PDCJ)*FORCECK,J) AIRBAG
47 TORA CK,J) = PDCJ)*TORA CK.J) AIRBAG

IF CVOLPCl,J).NE.O.O) GO TO 55 AIRBAG
C AIRBAG
C AIRBAG IS NOT IHTERSECTIIIG PRllIAIY IIACTIOIf PAIIL. AIRBAG
C COMPUTE ARTIFICIAL FORCE AID TORQUE WITH A LllIAR SPlllfG 'UlCTIOIf AIRBAG
C IN AN ATTEMPT TO TIE +1 SEMIAXIS EIfDPOIIT 0' AIRBAG TO DEPLOYMENT AIRBAG
C POINT ON REACTION PAllEL. AIRBAG
C AIRBAG

DO 51 K=1,3 AIRBAG
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51 TMPCK) = BFBCK,I,J) + ZDEPCK,J)
CALL DOT31 CDC1,I,BVEB) ,TMP,TMP1)
DO 52 K= 1,3
DELFCK) = TMPICK) + SEGLPCK,HVEH) - SEGLPCK,JB)

52 TMPCK) = BDCK+3,JB)
TMP(1) = TMP(1) + BDC1,JB)
CALL DOT31 CDC1,I,JB),TMP,TMP1)
DO 53 K=1,3
DELFCK) = SPRKCJ)*CDELFCK)-TMPICK»
BAGSFCK,HBGSF+5) = DELFCK)

53 FORCECK,J) = FORCECK,J) + DELFCK)
CALL MAT31 CDC1,I,JB),DELF,TMP1)
CALL CROSS CTMP,TMP1,DELF)
DO 54 K=I,3

54 TORACK,J) = TORACK,J) + DELF(K)
55 XDD = CYMIHCJ) - CYMOUTCJ) + WCJB)

FMASS = CMASSCJ)*XDD/G
TMASS = CMASSCJ)*CXDD+WCJB)*2.0/3.0)/G
DO 56 1=1,3

56 TMP(1) = WMEGC1,JB)*PHIC1,JB)
CALL CROSS CWMEGC1,JB) ,TMP,TMP1)
DO 57 1=1,3
SEGLAC1,JB) = FORCEC1,J)/FMASS + GRAVTY(1)

57 WMEGDCI,JB) = CTORAC1,J)/TMASS-TMPIC1»*RPHICI,JB)
69 NBGSF = NBGSF + 5 + NPAHELCJ) + MNBAGCJ)
70 CONTIIlUE

CALL ELT1MEC2,24)
RETURN
END
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SUBROUTINE AIRBGG(J) AIRBGG
C REV III.S 10/17/BSEDGE
C CALLED BY SUBROUTINES AIRBAG AND AIRBG3 TO COMPUTE VOLUMES OF AIRBGG
C IHTERSECTION BETWEEN AIRBAGS AND PANELS AND SEGMENTS. AIRBGG
C AIRBGG

IMPLICIT REAL*B (A-H,O-Z) AIRBGG
COMMOll/COHTRL/ TIME, NSEG, IJHT ,HPL, IBLT ,HBAG, IlVEH, IGRID, AIRBGG

* IlS,IlQ,NSD,llFLX,IHRNSS,IWIHDF,NJHTF,HPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30),Ul(3,30) ,U2(3,30) ,AIRBGG

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,HSYM(30) AIRBGG
COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8) ,MNSEG( 30>,MHBAG( 6), AIRBGG

* MPL(3,S,30) ,MBLT(3,S,8) ,MSEG(3,S,30),MBAG(3,lO,6), AIRBGG
* HTPL( S,30) ,HTBLT( S,8) ,HTSEG( S,30) AIRBGG
COMMOH/FORCES/PSF(7,70),BSF(4,20) ,SSF(10,40>,BAGSF(3,20), NCFORC

* PRJHT(7,30>,IPANEL(S) ,NPSF,HBSF,NSSF,NBGSF AIRBGG
COMMOH/CHTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,B) ,BD(24,40) EDGE
COMMON/ABDATA/ ZDEP(3,S) ,DBR(3,3,S) ,DPVCTR(3,S),DEPLOY(3,S), AIRBGG

* AB(3,S) ,B(9,4,S),ZR(3,4,S) ,BFB(3,4,S),DRR(9,4,S), AIRBGG
* VBAGG(S),VSCS(S) ,SPRK(S) ,CK(S) ,CMASS(S) ,CYM[N(S) , AIRBGG
• CYMOUT(S) ,BAGPV(S) ,PD(S) ,VBAG(S) ,VOLBP(S), AIRBGG
* PCYV(S) ,PCYMIH(S) ,PVBAG(S) ,TV1(3,4,S),TV2(3,lO,S), AIRBGG
* S~TCB(S) ,PYNOUT(S) ,SCALE(S) ,PREVT,IFULL(6) AIRBGG

COMMON/CYDATA/ CYTD(S) ,CYPA(S) ,CYSP(S) ,CYTO(S) ,CYVO(S) ,CYCD(S), AIRBGG
* CYK(S),CYR(S) ,CYAT(S) ,CYPV(S),CYCDO(S) ,CYAO(S), AIRBGG
* CYPO(S) ,CYSS(S) ,CYLO(S) ,CYC(S) ,CYRHOO(S) ,CYVMAX(S) ,AIRBGG
* CYORFC(S) ,CYRHO(S) ,CYT(S) ,CYP(S) ,CYV(S) AIRBGG

COMMON/TEMPVS/ TMP(9),TMP1(3) ,TORQ(3),FORCE(3,S),TORA(3,S), AIRBGG
* TQB(3,10),FRB(3,lO) ,VOL(lO) ,DELF(3),VOLP(4,S) ,FRA(4,S)AIRBGG

C NOTE: THIS COMMON/TEMPVS/ IS SHARED BY AIRBAG AND AIRBGG. AIRBGG
JB = NVEH + J AIRBGG
VOLBP(J) = 0.0 AIRBGG

C AIRBGG
C COMPUTE THERMODYNAMIC PROPERTIES OF AIRBAG AIRBGG
C CYRHO DENSITY AIRBGG
C CYT TEMPERATURE AIRBGG
C CYP PRESSURE AIRBGG
C CYMIN MASS FLOW INTO BAG AIRBGG
C VBCALC CALCULATED VOLUME AIRBGG
C AIRBGG

Q = 1. 0 AIRBGG
Ql = 1.0 AIRBGG
Q2 = 1.0 AIRBGG
IF (TIME.LE.CYTD(J» GO TO 13 AIRBGG
Q = 1.0 + CYC(J)*(TIME-CYTD(J» AIRBGG
CYKl = 2.0/(CYK(J)-1.0) AIRBGG
Ql = 1.0/Q**CYKl AIRBGG
Q2 = 1.0/Q.*(CYK(J)*CYK1) AIRBGG

13 CYRHO(J) = CYRBOO(J)*Ql AIRBGG
CYT(J) = CYTO(J)/Q.*2 AIRBGG
CYP(J) = CYPO(J)*Q2 AIRBGG
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CYlUHeJ) = cyvoeJ)*eCYRHOOeJ)-CYBHOeJ» AIRBGG
cyveJ) = CYVMAXeJ)*el.0-Q2) AIRBGG
IF eTlME.LT.CYTDeJ» GO TO 31 AIRBGG
IF CBDCl,JB).EQ.O.O) GO TO 31 AIRBGG
IF CTlME.LE.O.O) GO TO 31 AIRBGG
VOLB = 0.0 AIRBGG ..

C AIBBGG
C COMPUTE AIBBAG ELLIPSOID MATRIX AID ZERO BAG FORCE AID TORQUE. AIRBGG
C AIRBGG

IF CIFULLCJ) .HE.O) GO TO 21 AIRBGG
SAB = SCALECJ)*ABCl,J) AIRBGG
DO 19 1= 1,3 AlRBGG

19 TMPCI) = DEPLOYCI,J) + SAB*DPVCTRCI,J) AlRBGG
CALL DOT3l CDCl,l,HViH),TMP,SEGLPCl,JB» AIRBGG
DO 20 1=1,3 AIRBGG

20 SEGLPCI,JB) = SEGLPCI,JB) + SEGLP CI ,IVEH) AIRBGG
21 DO 23 1=1,3 AIBBGG

FORCECI,J) = 0.0 AIRBGG
23 TORA eI,J) = 0.0 AIRBGG

C AIRBGG
C COMPUTE FORCE,TORQUE AID VOLUME OF IHTEBSECTION AIRBGG
C OF AIBBAG WITH BEACTIOI PAIEL ELLIPSOIDS. AIBBGG
C AIBBGG

KP = HPAHELCJ) AIBBGG
DO 26 K=l,KP AIRBGG
CALLBGGC AIRBGG

* BDC7,JB),SEGLPel,JB) ,DCl,l,JB) ,BDC4,JB) ,SEGLVCl,JB) ,WMEGCl,JB) ,AIRBGG
* BCl,K,J) ,SEGLPCl,IVEH) ,DCl,l,RVEH) ,BFBCl,K,J) ,SEGLVCl,NVEH) ,AIBBGG
• WMEGCl,NVEH),VSCSCJ) ,IFULLCJ),TVlCl,K,J), AIBBGG
* FRAel,K),TORQ,TQB,VOLPCK,J» AIBBGG

VOLBPCJ) = VOLBPCJ) + VOLPCK,J) AIRBGG
DO 26 I= 1,3 AIRBGG
FORCECI,J) = FORCECI,J) + FRACI,K) AIRBGG

26 TORA CI,J) = TORA CI,J) + TORQCI) AIRBGG
C AIRBGG
C COMPUTE FORCE, TORQUE AID VOLUME OF IHTERSECTIOI AIRBGG
C OF AIBBAG WITH CONTACTING SEGMENT ELLIPSOIDS. AIRBGG
C AIBBGG

KBAG = MNBAGCJ) AIBBGG
DO 30 I=l,KBAG AIRBGG
M = MBAGC2, I ,J) AIRBGG
MM = MBAGC3,I,J) AIRBGG
CALLBGGC AlBBGG

* BDC7,JB) ,SEGLPel,JB) ,DCl,l,JB) ,BDC4,JB) ,SEGLVCl,JB) ,WMEGCl,JB) ,AIRBGG

* BDe7,MM) ,SEGLPCl,M),DCl,l,M) ,BDC4,MM) ,SEGLVCl,M) ,WMEGCl,M), AIRBGG
* VSCSCJ) ,IFULLeJ),TV2Cl,I,J) ,FRBCl,I) ,TORQ,TQBCl,I),VOLCI» AIBBGG

IF CVOLCI) .EQ.O.O) GO TO 30 AIRBGG
VOLB = VOLB + VOLCI) AIRBGG
DO 28 K=1,3 AIBBGG
FORCECK,J) = FORCECK,J) + FRBCK,n AIBBGG
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28 TORA (K,J) = TORA (K,J) + TORQ(K)
30 COHTI IIUE

VOLBP(J) = VOLBP(J) + VOLB
31 RETUIUl

ElID
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•

SUBROUTINE AIRBGl

MAKE ROOM FOR BAG DATA II SEGMENT ABRAYS BETWEEI YEH AID GRID.

MSEG = 0
IF CNYEH.GT.ISEG) MSEG = NVEH - ISEG
L = NSEG + HBAG + MSEG + 1
K = NSEG + MSEG + 1
WCL) = WCK)

"

AIRBGl
REV IV 07/24/86SLIP

READS AID PRUlTS THE IHPUT CARDS THAT DESCRIBE THE PHYSICAL AIRBGl
DlMEISIOlS AID GAS DYIAMICS OF THE AIRBAG RESTBAIITS AID AIRBGl
PERFORMS INITIALIZATION REQUIRED BY THE AIRBAG ROUTlHE. AIRBGl

AIRBGl
IMPLICIT REAL-8 CA-H,O-Z) AIRBGl
COMMON/COITRLI TlME,ISEG,IJIT,NPL,HBLT,HBAG,NVEH,IGRID, AIRBGl

IlS,NQ,NSD,NFLX,NHUSS,IWINDF,NJITF,HPRT(36),NPG PAGE
COMMON/SGMlTSI DC3,3,30),WMEGC3,30),WMEGDC3,30) ,UlC3,30),U2C3,30),AIRBGl

- SEGLPC3,30) ,SEGLV(3,30),SEGLA(3,30) ,NSYM(30) AIRBGl
COMNDI/DESCRPI PHIC3,30) ,W(30) ,RW(30),SRC4,60) ,HAC3,60),HBC3,60), SLIP

- RPHIC3,30),HT(3,3,60),SPRINGCS,90),VISCC7,90), AIRBGl
- JIT(30),IPIIC30) ,ISIIG(30),IGLOBC30) ,JOIITF(30) AIRBGl
COMMOI/FORCES/PSF(7,70),BSFC4,20),SSFClO,40),BAGSF(3,20), NCFORC

- PRJITC7,30) ,NPANELCS) ,HPSF,HBSF,ISSF,HBGSF AIRBGl
COMMON/TITLESI DATE(3),COMEITC40) ,VPSTTL(20) ,BDYTTLCS), AIRBGl

- BLTTTLCS,8) ,PLTTLCS,30),BAGTTLCS,6),SEGC30), AIRBGl
- JOINT(30) ,CGS(30) ,JS(30) AIRBGl

REAL DATE,COMEIT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT AIRBGl
LOGICAL-l CGS,JS AIRBGl
COMMON/CNSNTSI PI,RADIAH,G,THIRD,EPS(24), AIRBGl

• UNITL,UNITM,UlfITT,GBAVTY(3) ,TWOPI TWOPI
COMMOI/CHTSRFI PLC24,30),BELTC20,8) ,TPTSC6,8),BDC24,40) EDGE
COMMON/INTESTI SGTESTC3,4,30) ,XTESTC3,120) ,SEGTCl20) ,REGTCl20) AIRBGl
REAL SEGT AIRBGl
COMMON/ABDATAI ZDEPC3,S) ,DBRC3,3,S) ,DPVCTRC3,S) ,DEPLOYC3,S), AIRBGl

- ABC3,S),BC9,4,S) ,ZRC3,4,S) ,BFBC3,4,S),DRRC9,4,S), AIRBGl
• VBAGGCS) ,VSCSCS) ,SPRKCS) ,CKCS) ,CMASSCS) ,CYMINCS), AIRBGl
• CYMOUTCS),BAGPV(S),PD(S),VBAG(S),VOLBP(S), AIRBGl
• PCYVCS) ,PCYM[NCS) ,PVBAGCS) ,TVlC3,4,S) ,TV2C3,lO,S), AIRBGl
• SWITCHCS),PYMOUT(S) ,SCALE(S),PREVT,IFULL(6) AIRBGl

COMMON/CYDATAI CYTDCS),CYPACS) ,CYSPCS) ,CYTOCS) ,CYVOCS),CYCDCS), AIRBGl
• CYKCS) ,CYRCS),CYATCS),CYPVCS),CYCDOCS),CYAOCS), AIRBGl
• CYPOCS) ,CYSSCS) ,CYLOCS) ,CYCCS) ,CYRHOOCS) ,CYVMAXCS) ,AIRBGl
• CYORFCCS) ,CYRHO(S) ,CYT(S) ,CYP(S) ,CYV(S) AIRBGl

COMMON/TEMPVSI TMP(9) ,TMPl(3) AIRBGl
DlMEISION YB(3),YPC3),IDYPRC3) AIRBGl
REAL BAG(6) AIRBGl
DATA BAG/4HBAGl,4HBAG2,4HBAG3,4HBAG4,4HBAGS,4HBAG I AIRBGl
DATA IDYPR/3,2,ll AIRBGl
DATA MAXNPL/4/,MAXSEG/301 CHGIII

AIRBGl
AIRBGl
AIRBGl
CHGln
CHGln
CHGln
CHGln
AIRBGl

C
C
C
C
C

C
C
C
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C
C
C

RWCL) = RWCK)
SEG(L) = SEGCK)
ISIHGCL) = ISIHG(K)
IF CL-1.GT.NJNT) JNT (L-1) = 0
IF (L-1.GT.HJNT) IPIN(L-1) = 0
DO 19 1=1,3
SEGLP(I,L) = SEGLPCI,K)
SEGLV(I,L) = SEGLV(I,K)
SEGLACI,L) = SEGLA(I,K)
WMEG (I,L) = WMEG CI,K)
WMEGD(I,L) = WMEGDCI,K)
PHI (I,L) = PHI (I,K)
RPHI (I,L) = RPHI (I,K)
DO 18 J=1,3
DCI,J,L) = D(I,J,K)

18 SGTEST(I,J,L) = SGTEST(I,J,K)
19 SGTESTCI,4,L) = SGTEST(I,4,K)

HGRND = NSEG + NBAG + MSEG + 1
IF CNGRND.GT.MAXSEG) STOP 75
DO 40 J= 1,NBAG
JB = NVEH + J

READ AND PRINT CARDS D.4.A -D.4.F FOR THE JTH AIRBAG.

READ (5, 13) (BAGTTL CI ,J) ,I = 1, 5) ,NPABEL (J) ,
* CABCI,J) ,1=1,3) , (BDCI,JB) ,1=4,6),
* YB , (ZDEP CI ,J) ,I =1,3) ,
* WCJB) ,CYTD(J) ,CYPA(J) ,CYSP(J) ,CYTO(J) ,CYVO(J) ,
* CYCD(J) ,CYKCJ) ,CYR(J) ,CYAT(J) ,CYPV(J),CYCDO(J),
* CYAO(J) ,SPRK(J) ,VSCS(J) ,CK(J) ,CMASS(J)

13 FORMAT (5A4,I4/(6F12.0»
IF (NPABEL(J).GT.MAXNPL) STOP 76
IF CMODCJ,2).EQ.1) WRITE(6,15) MPG
IF (MOD(J,2).EQ.1) NPG=NPG+1

15 FORMAT('l' ,122X,'PAGE' ,15/' AIRBAG INPUTS' ,105X,'CARDS D.4')
WRITEC6,14) J,CBAGTTL(I,J) ,I = 1,5 ),

* (AB(I,J),I=1,3) , (BDCI,JB) ,1=4,6) ,
* YB, CZDEPCI,J) ,1=1,3),
* WCJB) ,CYTD(J) ,CYPA(J) ,CYSPCJ) ,CYTO(J) ,CYVO(J) ,
* CYCDCJ) ,CYK(J) ,CYR(J) ,CYATCJ) ,CYPVCJ) ,CYCDO(J) ,
* CYAOCJ) ,SPBX(J) ,VSCS(J) ,CKCJ) ,CMASSCJ)

14 FORMATC'O AIRBAG NO.' ,I4,4X,5A4//
* 29X,'AIR BAG SEMIAXES',46X,'C.G. OFFSET'/6X,6G20.9//
* 15X,'YAW' ,16X,'PITCH' ,15X,'BOLL' ,301,'DEPLOYMENT POINT'
* /61,6G20.9//
* 151, 'IBM' ,161, 'CYTD' ,16X, 'CYPA', 161, 'CYSP' ,161, 'CYTO', 161, 'CYVO'
* /61,6G20.9//
* 141, 'CYCD' ,17X, 'CYK' ,17X, 'CYR' ,16X, 'CYAT' ,16X, 'CYPV' ,161, 'CYCDO'
* /61,6G20.9//
*14X, 'CYAO', 16X, 'SPBX' ,161, 'VSCS' ,17X, 'CK' ,171, 'CMASS' /61,5G20.9)
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KP = NPANEL (J) AIRBGI
DO 25 K=I,KP AIRBGI ....

C AIRBGI
C READ AID PRINT CARDS D.4.G AND D.4.H FOR THE KTH PABEL TO AIRBGI
C CONTACT THE JTH AIRBAG. THESE PANELS ARE APPROXIMATED BY AIRBGI
C ELLIPSOIDS. THE FIRST PABEL (K=I) IS THE REACTION PABEL THAT AIRBGI
C INCLUDES THE DEPLOYMENT POIHT. AIRBGI
C AIRBGI

READ(5,ll) (B (I,K ,J) ,1=1,3) , (BFB<I ,K,J) ,1= 1, 3) , AIRBGI
* (ZRn ,K ,J) ,1= 1, 3) ,YP AIRBGI

11 FORMAT(6FI2.0) AlRBGI
WRITE (6,12) K, (B n ,K,J) ,1= 1, 3) , (BFB <I ,K ,J) ,1= 1,3) , AIRBGI

* (ZRn ,K ,J) ,1=1,3) ,YP AIRBGI
12 FORMAT('O PANEL 10.',141/ AIRBGI

* 24X,'PABEL ELLIPSOID SEMIAXES',43X,'C.G. OFFSET'16X,6G20.911 AIRBGI
* 29X,'PABEL LOCATIOH',32X,'YAW',I6X,'PITCH',15X,'ROLL'/6X,6G20.9) AIRBGI

C AIRBGI
C COlVERT B FROM ELLIPSOID SEMI AXES TO MATRIX AIRBGI
C AIRBGI

DO 21 1=1,3 AIRBGI
21 TMP(I) = B(I,K,J) AIRBGI

DO 22 1=1,9 AIRBGI
22 B(I,K,J) = 0.0 AIRBGI

DO 23 1=1,3 AIRBGI
23 B(4*I-3,K,J) = I.O/TMP(I)**2 AIRBGI

CALL DRCYPR (DRR(I,K,J),YP,IDYPR) AIRBGI
CALL MAT33 (BCI,K,J),DRRCI,K,J) ,TMP) AIRBGI
CALL DOT33 CDRRCI,K,J) ,TMP,BCI,K,J» AlRBGI
CALL DOT3I (DRR(I,K,J) ,BFB(I,K,J) ,TMP) AlRBGI
DO 24 1= I, 3 AIRBGI

24 BFB(I,K,J) = TMP(I) + ZR(I,K,J) AIRBGI
25 CONTUlUE AIRBGI

C AlRBGI
C COMPUTE GEOMETRY OF DEPLOYMENT POINT 01 FIRST PABEL. AIRBGI
C AIRBGI

CALL DRCYPR (DBR(I,I,J) ,YB,IDYPR) AIRBGI
CALL DOT3I CDRRCI,I,J),ZDEP(I,J),DEPLOYCI,J» AIRBGI
DO 31 1= 1,3 AlRBGI
DPVCTR(I,J) = -DBRCI,I,J) AIRBGI

31 DEPLOY(I,J) = DEPLOY(I,J) + BFBCI,I,J) AIRBGI
CALL PANEL (DBR(I,I,J),DEPLOYCI,J) ,JB) AIRBGI

C AIRBGI
C INITIALIZATION OF AIRBAG GEOMETRY. AIRBGI
C AIRBGI

VBAGG(J) = 4.0/3.0*PI*ABCI,J)*ABC2,J)*ABC3,J) AIRBGI
PHICl,JB) = CABC2,J)**2+ABC3,J)**2)/5.0 AIRHGI
PHI(2,JB) = CAB(3,J)**2+ABCI,J)**2)/5.0 AIRHGI
PHIC3,JB) = CABCI,J)**2+ABC2,J)**2)/5.0 AIRBGI
JNT (JB-l) = 0 AIRBGI
IPIN (JB-l) = 0 AIRBGI
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SEG(JB) = BAG(J) AIBBGI
IF (IBAG.EQ.l) SEG(JB) = BAG(6) AIRBGI
ISIHG(JB) = -1 AIBBGI
RW(JB) = G/W(JB) AIRBGI
DO 36 1=1,3 AIRBGI
BD(I,JB) = 0.0 AIRBGI
BPHI(I,JB) = 1.0/PBI(I,JB) AIBBGI
DO 36 K=l,4 AIBBGI

36 SGTEST(I,K,JB) = 0.0 AIRBGI
DO 35 1=7,24 AIRBGI

35 BD(I,JB) = 0.0 AIRBGI
IFULL(J) = 0 AIRBGI
CYMOUT(J) = 0.0 AIRBGI
PYMOUT(J) = 0.0 AIRBGI
DO 38 1=1,3 AIBBGI
DO 37 K=l,4 AIRBGI

37 TVl(I,K,J) = 0.0 AIBBGI
DO 38 K=l,lO AIRBGI

38 TV2(I,K,J) = 0.0 AIRBGI
C AIRBGI
C AIR CYLINDER INITIALIZATION AIRBGI
C AIRBGI

CYPO(J) = CYSP(J)+CYPA(J) AIRBGI
CYSS(J) = DSQRT(CYX(J)*CYR(J)*CYTO(J)*G) AIBBGI
CYLO(J) = CYVO(J)/CYAT(J) AIRBGI
CYKI = CYK(J)-l.O AIRBGI
CYK2 = 0.5*(CYK(J)+1.0) AIRBGI
CYK3 = CYK2**(-CYK2/CYKl) AIRBGI
CYC(J) = 0.5*CYKl*CYSS(J)*CYCD(J)/CYLO(J)*CYK3 AIRBGI
CYRHOO(J) = CYPO(J)/(CYR(J)*CYTO(J» AIRBGI
CYVMAX(J) = CYVOCJ)/CYKCJ)*CYPO(J)/CYPACJ) AIRBGI
CYORFC(J) = CYCDOCJ)*CYAOCJ)*G*DSQRTC2.0*CYPACJ)*CYKCJ»/CYSSCJ) AIRBGI
IF (NPRT(22).NE.0) WRITEC6,39) AIRBGI

* (SEGLP(I,JB) ,1=1,3) ,(SEGLV(I,JB) ,I=l,3),(WMEGCI,JB),I=l,3), AIRBGI
* VBAGGCJ) ,CYPOCJ) ,CYSS(J) ,CYC(J) ,CYRHOO(J) ,CYVYAX(J) ,CYORFCCJ)AIRBGI

39 FOBMATC'O AIRBAG SINPUT'/CIX,9G14.6» AIRBGI
40 CONTINUE AIRBGI

PREVT = 0.0 AIRBGI
RETURN AIRBGI
END AIRBGI
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SUBROUTINE AIRBG3(IRESET) AIRBG3
C REV IV 07/23/B6TWOPI
C AIRBG3
C THIS SUBROUTINE IS CALLED BY SUBROUTIlIE UPDATE AT START (IRESET= 1) AIRBG3
C AND END <IRESET=2) OF EACH INTEGRATION STEP TO DETERMINE IF EACH AIRBG3
C AIRBAG HAS BEEN FULLY INFLATED. AIRBG3
C AIRBG3

IMPLICIT REAL*8 (A-H,O-Z) AIRBG3
COMMON/CONTaL/ TIME, NSEG, NJNT ,NPL, HBLT ,DAG, HVEH, IGlUID , AIRBG3

* NS , IQ ,ITSD ,1lFLX ,IIHRITSS ,)fWUJDF ,RJNTF ,NPRT (36) ,NPG PAGE
COMMON/SGMHTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30),Ul(3,30) ,U2(3,30),AIRBG3

* SEGLP(3,30),SEGLV(3,30) ,SEGLA(3,30) ,RSYM(30) AIRBG3
COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MHBAG( 6), AIRBG3

* MPL(3,S,30),MBLT(3,S,8) ,MSEG(3,S,30),MBAG(3,10,6), AIRBG3
* NTPL( S,30) ,NTBLT( S,8),NTSEG( S,30) AIRBG3
COMMON/FORCES/PSF(7,70),BSF(4,20) ,SSF(10,40),BAGSF(3,20), NCFORC

* PRJHT(7,30) ,NPAHEL(S) ,NPSF,DSF,NSSF,HBGSF AIRBG3
COMMON/CHTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,B) ,BD(24,40) EDGE
COMMON/CNSHTS/ PI,RADIAN,G,THIRD,EPS(24) , AIRBG3

* UlTITL,UlTITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/ABDATA/ ZDEP(3,S) ,DBR(3,3,S),DPVCTR(3,S),DEPLOY(3,S), AIRBG3

* AB(3,S),B(9,4,S),ZR(3,4,S) ,BFB(3,4,S) ,DRR(9,4,S), AIRBG3
* VBAGG(S) ,VSCS(S) ,SPRK(S) ,CK(S) ,CMASS(S) ,CYMIN(S), AIRBG3
* CYMOUT(S) ,BAGPV(S) ,PD(S) ,VBAG(S) ,VOLBP(S), AIRBG3
* PCYV(S) ,PCYMIR(S) ,PVBAG(S) ,TV1(3,4,S) ,TV2(3,10,5), AIRBG3
* S1rrTCH(S) ,PYMOUT(S) ,SCALE(S),PREVT,IFULL(6) AIRBG3

COMMON/CYDATA/ CYTD(S) ,CYPA(S) ,CYSP(S) ,CYTO(S) ,CYVO(S) ,CYCD(S) , AIRBG3
* CYK(S),CYR(S) ,CYAT(S) ,CYPV(S) ,CYCDO(S) ,CYAO(S), AIRBG3
* CYPO(S) ,CYSS(S),CYLO(S) ,CYC(S) ,CYRHOO(S) ,CYVMAX(S) ,AIRBG3
* CYORFC(S) ,CYRHO(S) ,CYT(S) ,CTP(S),CYV(S) AIRBG3

COMMON/TEMPVS/ TMP(9) ,TMP1(3) AIRBG3
CALL ELTIME(l,29) AIRBG3
JRESET = IRESET AIRBG3
IF (JRESET.EQ.1) PREVT = TIME AIRBG3
NBGSF = 0 AIRBG3
DO SO J=l,HBAG AIRBG3
IF (MHBAG(J).EQ.O) GO TO SO AIRBG3
JB = NVEH + J AIRBG3
JFULL = IFULL(J) + 2 AIRBG3
IF (JFULL.LT.l .OR. JFULL.GT.3) GO TO 11 AIRBG3
IF (JRESET-l) 13,13,14 BUTLER1

11 WRITE(6,12) TIME AIRBG3
12 FORMAT ('0 ERROR IN SUBROUTINE AIRBG3 AT TIME =' ,F10.6) AIRBG3

STOP 32 AIRBG3
13 IF (JFULL-2) 41,49,49 BUTLER1
14 IF (JFULL-2) 11,21,31 BUTLER1

C AIRBG3
C END OF INTEGRATION STEP WHIR IFULL=O. TEST FOR FULL INFLATION. AIRBG3
C AIRBG3

21 PD(J) = 0.0 AIRBG3
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PCYV(J) = CYV(J)
PCYllII (J) = CYllII (J)
PVBAG(J) = VBAG(J)

22 CALL AIRBGG(J)
VBAG(J) = CYV(J) + VOLBP(J)
IF (SCALE(J).EQ.1.0) GO TO 23
SCALE(J) = (VBAG(J)/VBAGG(J»**THIBD
IF (SCALE(J).LT.1.0) GO TO 24
SCALE(J) = 1.0
GO TO 22

23 IFULL(J) = -1
CYMOUT(J) = 0.0
PSW1 = (VBAG (J)-VBAGG(J»*PCYV(J)/PCYMIN(J)
PSW2 = (VBAGG(J)-PVBAG(J»* CYV(J)/ CYlUIl(J)
SWITCH(J) = (PSW1+PSW2)/(VBAG(J)-PVBAG(J»
BAGPV(J) = CYPA(J)*(CYMIIl(J)*SWITCH(J»**CYX(J)
PD(J) = BAGPV(J)/(CYV(J)**CYX(J» - CYPA(J)

24 DO 25 K=1.3
BD(K.JB) = SCALE(J)*AB(K.J)
IF (SCALE(J).EQ.O.O) GO TO 25
BD(4*K+12,JB) = BD(K,JB)**2
BD(4*K+ 3.JB) = 1.0/BD(4*K+12.JB)

25 TMP(K) = DEPLOY(K.J) + BD(l,JB)*DPVCTR(K.J)
CALL PANEL (DBR(l.l.J) ,TMP.JB)

C
C SET UP BAGSF ARRAY FOR OUTPUT.
C

31 BAGSF(l.llBGSF+l) = CYP(J)
BAGSF(2.NBGSF+1) = CYT(J)
BAGSF(3.NBGSF+l) = PD(J)
CALL DOT3l (D(l.l,JB) ,BD(4.JB) .TMP)
DO 32 K=1.3
BAGSF(K,NBGSF+3) = BD(K,JB)

32 TMP(K) = TMP(K) + SEGLP(K.JB) - SEGLP(K.llVEH)
CALL MAT3l (D(l,l,NVEH) ,TMP.BAGSF(1.NBGSF+2»
CALL YPRDEG (D(1.1.JB).BAGSF(1.llBGSF+4»
NBGSF = NBGSF + 5 + NPANEL(J) + MllBAG(J)
GO TO 50

C
C START OF INTEGRATION STEP WITH IFULL = -1, RESET INTEGRATOR.
C

41 IFULL(J) = 1
IRESET = -1

49 PYMOUT (J) = CYMOUT (J)
50 CONTINUE

CALL ELTIME(2.29)
RETURN
END
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SUBROUTINE BELTG (ZA,ZB,ZC,BD) BELTG
C REV IV 07/23/86TWOPI
C COMPUTE TANGENT POINTS, UNIT VECTORS FROM TANGENT POINTS TO BELTG
C ANCHOR POINTS AND LENGTHS OF THE BELT SEGMENTS. BELTG
C BELTG
C ARGUMENTS: BELTG
C BELTG
C ZA,ZB - ANCHOR POINTS RELATIVE TO ELLIPSOID CENTER. BELTG
C ZC - FIXED POINT OF BELT ON SEGMENT ELLIPSOID. BELTG
C BD - SEGMENT ELLIPSOID SEMIAXES AND CENTER. BELTG
C BELTG
C RESULTS ARE RETURNED TO CALLING ROUTINE VIA COMMeI/TEMPVS/. BELTG
C BELTG

IMPLICIT REAL*8 (A-H,O-Z) BELTG
DIMEISION ZA(3) ,ZB(3) ,ZC(3),BD(24) BELTG
COMMON/CONTRL/ TIME,NSEG,NJNT,IPL,HBLT,HBAG,IVEH,NGRND, BELTG

* IS,NQ,ISD,IFLX,IHRNSS,HWIHDF,NJNTF,IPRT(36) ,IPG PAGE
COMMOI/CISNTS/ PI,RADIAN,G,THIRD,EPS(24) , BELTG

* UHITL,UNITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
C NOTE: BELTRT AND BELTG SHARE FIRST PART OF TEMPVS BELTG

COMMON/TEMPVS/ APA(3) ,UVA(3) ,DLGA,UAA,APB(3) ,UVB(3),DLGB,UBB BELTG
* ,TA(3),TB(3),TC(3) ,UP(3),B(3) BELTG
* ,UC(3) ,AX(3) ,XE(3) ,BX(3) ,ACA(3) ,ACB(3) BELTG

C BELTG
C COMPUTE BELTG
C TC: NORMALIZED VECTOR OF BELT PLANE DETERMIIED BELTG
C BY ANCHOR POINTS AND FIXED POINT. BELTG
C BELTG

DO 10 K=l.3 BELTG
TA(K) = ZC(K)-ZA(K) BELTG

10 TB(K) = ZC(K)-ZB(K) BELTG
CALL CROSS(TB,TA,TC) BELTG
S = DSQRT(TC(1).*2 + TC(2)**2 + TC(3)**2) BELTG
TC(l) = TC(l)/S BELTG
TC(2) = TC(2)/S BELTG
TC(3) = TC(3)/S BELTG

C BELTG
C GET DISTANCE OF BELT PLANE TO CENTER OF ELLIPSIOD. BELTG
C BELTG

BET = TC(1)*ZC(1)+TC(2)*ZC(2)+TC(3)*ZC(3) BELTG
C BELTG
C COMPUTE BELTG
C XE: CENTER OF ELLIPSE DETERlUIED BY INTERSECTION BELTG
C OF BELT PLANE AND SEGMENT ELLIPSOID. BELTG
C BELTG

CALL MAT3l (BD(16) ,TC,XE) BELTG
GG = BET/(TC(1)*XX(1)+TC(2)*XE(2)+TC(3)*XE(3» BELTG
DLGA = 0.0 BELTG
DLGB = 0.0 BELTG
DO 15 K=1,3 BELTG
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XE(K) = XE(K)*GG
UC(K) = ZC(K)-XE(K)
APA(K) = UC(K)

15 APB(K) = UC(K)
YAY = GO*BET
YAYl = 1.0-YAY
IF (YAYl.LE.EPS(6» GO TO 70

C
C CALCULATE POSSIBLE TANGENT POINTS FROM
C UVA,UVB: VECTORS FROM ELLIPSE CENTER TO MIDPOINT OF
C LINE CONNECTING POSSIBLE TANGENT POINTS.
C ACA,ACB: VECTORS FROM UVA,UVB TO TABGENT POIHTS (POSITIVE).
C

CALL MAT31 (BD(7) ,ZA,A!)
CALL MAT31 (BD(7) ,ZB,BX)
ZZA = AX(I)*ZA(I)+A!(2)*ZA(2)+A!(3)*ZA(3)
IF( ZZA.LE.l.0) STOP 88
ZZB = BX(I)*ZB(I)+BX(2)*ZB(2)+BX(3)*ZB(3)
IF( ZZB.LE.l.0) STOP 89
C2A = YAYI/(ZZA-YAY)
C2B = YAYI/(ZZB-YAY)
CALL CROSS(TC,A!,ACA)
CALL CROSS(TC,BX,ACB)
TTA = 0.0
TTB = 0.0
DO 21 1=1,3
DO 21 J=I,3
K = 3*J+I+3
TTA = TTA + ACA(I)*BD(K)*ACA(J)

21 TTB = TTB + ACB(I)*BD(K)*ACB(J)
C3A = DSQRT«1.0 - C2A)*YAYI/TTA)
C3B = DSQRT«1.0 - C2B)*YAYl/TTB)
TT = DSQRT(UC(I)**2 + UC(2)**2 + UC(3)**2)
DO 24 K=1,3
UVA(K) = C2A*(ZA(K)-XE(K»
UVB(K) = C2B*(ZB(K)-XE(K»
ACA(K) = C3A*ACA(K)
ACB(K) = C3B*ACB(K)
UC(K) = UC(K)/TT

24 B(K) = 0.0
C
C OBTAIN EQUATION OF ELLIPSE
C Bl*X**2 + 2*B2*X*Y + B3*Y**2 = 1
C IN UC,UP COORDINATES WHERE UC POINTS TO FIXED POINT.
C

CALL CROSS(TC,UC,UP)
DO 22 1=1,3
DO 22 J=I,3
K = 3*J+I+3
B(l> = B(l) + UC(I)fBD(K)*UC(J)
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B(2) = B(2) + UC(I)IBD(K)IUP(J)
22 B(3) = B(3) + UP(I)IBD(K)IUP(J)

B(l) = B(l)/YAY1
B(2) = B(2)/YAYl
B(3) = B(3)/YAYl

C
C COMPUTE OGLES FROM FIXED POIIT TO POSSIBLE TOGEH'l' POIITS.
C

UCUVA = UC(l)*UVA(l) + UC(2)*UVA(2) + UC(3)*UVA(3)
UCUVB = UC(1)*UVBC1) + UC(2)*UVBC2) + UC(3)*UVBC3)
UCACA = UC(l)*ACA(l) + UC(2)*ACAC2) + UC(3)*ACA(3)
UCACB = UC(l)*ACBC1) + UC(2)*ACB(2) + UC(3)*ACB(3)
UPUVA = UP(l)*UVAC1) + UP(2)*UVA(2) + UP(3)*UVAC3)
UPUVB = UP(1)IUVBC1) + UP(2)*UVBC2) + UP(3)*UVBC3)
UPACA = UPCl)*ACA(l) + UP(2)*ACAC2) + UP(3)*ACAC3)
UPACB = UP(l)*ACBCl) + UP(2)*ACBC2) + UP(3)*ACBC3)
THI = DATAH2CUPUVA-UPACA,UCUVA-UCACA)
TH2 = DATAH2CUPUVA+UPACA,UCUVA+UCACA)
TH3 = DATAN2CUPUVB-UPACB,UCUVB-UCACB)
TH4 = DATAH2(UPUVB+UPACB,UCUVB+UCACB)
IF CTH1.LT.O.O) THI = TWOPI + TH1
IF (TH2.LT.O.O) TH2 = TWOPI + TH2
IF (TH3.LT.O.O) TH3 = TWOPI + TH3
IF CTH4.LT.0.O) TH4 = TWOPI + TH4

C
C CHOOSE PROPER TANGEIT POIH'l'S AND BELT ARC LENGTHS.
C

THMIN = DMIN1(TH1,TH2,TH3,TH4)
IF CTHMIH.EQ.TH1.AND.DMIN1CTH2,TH3,TH4).HE.TH4) GO TO 61
IF CTHMIH.EQ.TH2.AND.DMAX1CTH1,TH3,TH4).EQ.TH4) GO TO 61
IF (THMIN.EQ.TH3.AND.DMIN1CTH1,TH2,TH4).NE.TH2) GO TO 63
IF CTHMIN.EQ.TH4.AND.DMAX1CTH1,TH2,TH3).EQ.TH2) GO TO 63
GO TO 70

61 THA = TH1
THB = TWOPI-TH4
DO 62 K=1,3
APACK) = UVACK)-ACACK)

62 APB(K) = UVBCK)+ACBCK)
GO TO 65

63 THA = TWOPI-TH2
THB = TH3
DO 64 K=1,3
APACK) = UVACK)+ACACK)

64 APBCK) = UVB(K)-ACB(K)
65 COHTIllUE

EPS1 = EPS 0)
DLGA = DABSCELONGCB(1) ,B(2),BC3),EPS1,THA»
DLGB = DABSCELONGCB(1) ,B(2) ,B(3),EPSl,THB»

C
C CALCULATE BELT LENGTHS AID URIT VECTORS
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C FROM TAHGENT POUTS TO DCBOR POINTS.
C

70 UAA=O.
UBB=O.
DO 80 X=1.3
APA(X) = APA(X)+!E(X)
APB(X) = APB(X)+!E(X)
UVA(X)=ZA(X)-APA(X)
UVB(X)=ZB(X)-APB(X)
APA(X) =APA(X) +BD(X+3)
APB(X) =APB(X) +BD(X+3)
UAA=UAA+UVA(X) **2
UBB=UBB+UVB(X) **2

80 CONTUnJE
UAA=DSQRT(UAA)
UBB=DSQRT(UBB)
DO 90 X=l,3
UVA(X)=UVA(X)/UAA
UVB(X) =UVB(X) IUBB

90 CONTINUE
C
C OPTIONAL OUTPUT
C

IF (NPRT(lS).EQ.O) GO TO 99
WRITE(6,SO)

SO FORMAT(lX,'BELT RESTRAINT')
WRITE(6,60) APA,UVA,DLGA.UAA
WRITE(6,60) APB.UVB,DLGB.UBB

60 FORMAT (lX.1P8D1S.S)
99 CONTINUE

RETURN
END
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SUBROUTINE BELTRT(I,II,MM,M,BT) BELTRT
C REV IV 07/23/86TWOPI
C THE ROUTINE CALLS SUBROUTINE BELTG TO COMPUTE THE TANGENT POINTS BELTRT
C AND BELT LENGTHS AND APPLIES THE RESTRAINT FORCES TO THE U1 ARRAY BELTRT
C AND BELT TORQUES TO THE U2 ARRAY FOR ELLIPSOID(II) ATTACHED TO BELTRT
C BODY SEGMENT (I) BY BELT (M) ATTACHED TO SEGMENT (MM). BELTRT
C BELTRT

IMPLICIT REAL*8(A-H,O-Z) BELTRT
COMMON/COITRL/ TIME, NSEG. NJHT, HPL, »BLT ,»BAG, NVEH, NGRND, BELTRT

* liS ,NQ ,NSD ,IIFLX ,IIHRNSS ,HWIllDF ,NJNTF ,HPRT (36) ,IIPG PAGE
COMMON/SGMHTS/ D(3,3,30) ,WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30) ,BELTRT

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,HSYM(30) BELTRT
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTSC6,8) ,BDC24,40) EDGE
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,HTI(50) ,ITAB(1250) ,TAB (4500) DlME»B
COMMON/FORCES/PSF(7,70),BSFC4,20) ,SSFCIO,40) ,BAGSFC3,20) , NCFORC

* PRJHT(7,30) ,HPANEL(5),IIPSF,HBSF,HSSF,HBGSF BELTRT
COMMON/CNSHTS/ PI,RADIAN,G,THIRD,EPS(24) , BELTRT

* UNITL,UHITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVEI XSG(3,20,3) ,DPMIC3,3,30) ,LPMI(30) • TGMOD4

* NSG(9) ,MSGC20,9) ,MCG,MCGIN(24,5),KREF(20,9) TTHKREF
C NOTE: BELTRT AND BELTG SHARE FIRST PART OF TEMPVS BELTRT

COMMON/TEMPVS/ APA(3) ,UVA(3) ,DLGA,UAA,APB(3),UVB(3) ,DLGB,UBB BELTRT
DIMENSION TA(3) ,TB(3) ,ZA(3) ,ZB(3) ,TT(3),TTTC3) ,TA1(3) ,TB1(3) TGMOD4

C BELTRT
CALL ELTIME(1,22) BELTRT

C BELTRT
C CONVERT SEGMENT POSITION TO SEGMENT REFERENCE. BELTRT
C BELTRT

MA = MODCMM,100) JTF9S4
MB = MMV100 JTF984
IF (MB.EQ.O) MB=MA JTF984
CALL DOT31 (D(l,l,MA) ,BELTC1,M),TA) BELTRT
CALL DOT31 (D(l,l,MB) ,BELT(4,M) ,TB) BELTRT
DO 10 K=l,3 BELTRT
TACK) = SEGLPCK,MA) + TACK) - SEGLPCK,I) BELTRT

10 TBCK) = SEGLP(K,MB) + TB(K) - SEGLPCK,I) BELTRT
CALL MAT31 (D(l,l,I),TA,ZA) BELTRT
CALL MAT31 CDC1,l,I),TB,ZB) BELTRT
DO 13 K=l,3 BELTRT
ZACK) = ZA(K) - BDCK+3,II) BELTRT

13 ZB(K) = ZB(K) - BD(K+3,II) BELTRT
C BELTRT
C COMPUTE NEW BELT LENGTHS AND EXPANSION. BELTRT
C BELTRT

CALL BELTG (ZA, ZB, BELT(7,M), BD(l,II» BELTRT
TLA = DLGA+UAA BELTRT
TLB = DLGB+UBB BELTRT
TL = TLA+TLB BELTRT
IF (TIME.NE.O.O) GO TO 11 BELTRT

C BELTRT
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C IF TlME=O, COMPUTE INITIAL BELT LENGTHS BELTRT
C AND STORE RESULTS IN BELT ARRAY. BELTRT
C BELTRT

IF (BELT(ll,M).LT.O.O) BELT(ll,M)= -BELT(ll,M)-TL BELTRT
IF (BELT(ll,M).LT.O.O) BELT(ll,M)=O.O BELTRT
BELT(12,M) = TLA+TLA/TL*BELT(ll,M) BELTRT
BELT(13,M) = TLB+TLB/TL*BELT(11,M) BELTRT
B1213 = BELT(12,M) + BELT(13,M) BELTRT
BELT(10.M) = B1213 BELTRT
DO 305 LL=1,3 TGMOD4
TAl (LL) = APA(LL) TGMOD4

305 TB1(LL) = APB(LL) TGMOD4
IF(LPMI(I).EQ.O) GO TO 306 TGMOD4
CALL DOT31(DPMI(l,l,l) ,APA,TA1) TGMOD4
CALL DOT31(DPMI(I,l,I),APB,TB1) TGMOD4

306 CONTINUE TGMOD4
WRITE (6,14) M, B1213, BELT(12,M), BELT(13,M), UNITL,I,TA1, TB1 TGMOD4

14 FORMAT('O INITIAL LENGTHS OF BELT 10.',13,' AND ITS SEGMENTS ARE' ,BELTRT
* 3F12.4,IX,A4/'0 INITIAL TANGENT POINTS IN LOCAL REFERENCE TGMOD4
*OF SEGMENT ',12,' ARE:', / ,2(31 ,3F12 .3» TGMOD4

C BELTRT
C COlVERT TANGENT POINTS TO INERTIAL REFERENCE AND STORE. BELTRT
C ~~~

11 CALL DOT31 (D(I,I,I) ,APA,TPTS(l,M» BELTRT
CALL DOT31 (D(l,I,I) ,APB,TPTS(4,M» BELTRT
DO 12 K=l,3 BELTRT
TPTS(K ,M) = TPTS(K ,M) + SEGLP(K,I) BELTRT

12 TPTS(K+3,M) = TPTS(K+3,M) + SEGLP(K,I) BELTRT
SDOT = 0.0 BELTRT
NCF = NTAB(NT+5) BELTRT
IF (NCF.NE.O) GO TO 15 BELTRT

C ~~~

C ZERO BELT FRICTION, COMPUTE STRAIN AND FORCE OF ENTIRE BELT. BELTRT
C BELTRT

B1213 = BELT(12,M)+BELT(13,M) BELTRT
S = (TL-B1213)/BI213 BELTRT
SA = S BELTRT
SB = S BELTRT
IF (S.LT.O.O) S = 0.0 BELTRT
CALL FRCDFL (S,SDOT,HT,I,FA,ELOSS) BELTRT
FB = FA BELTRT
GO TO 17 BELTRT

C BELTRT
C FULL BELT FRICTION, COMPUTE STRAIN AND FORCE OF EACH PART OF BELT.BELTRT
C BELTRT

15 IF (TL.GT.BELT(10,M» GO TO 16 BELTRT
FA = 0.0 BELTRT
FB = 0.0 BELTRT
SA = (TL-BELT(10,M»/BELT(10,M) BELTRT
SB = SA BELTRT

73



BELTC12.M) = TLA
BELTC13.M) = TLB
GO TO 17

16 S = CTLA-BELTC12.M»/BELTC12,M)
SA = S
IF CS.LT.O.O) S = 0.0
CALL FRCDFL CS,SDOT.NT,1,FA,ELOSS)
S = CTLB-BELTC13.M»/BELTC13,M)
SB = S
IF CS.LT.O.O) S = 0.0
CALL FRCDFL CS.SDOT.NT+6.1.FB,ELOSS)
BELTC10,M) = 0.0

17 BSFC1,NBSF) = SA
BSFC2.NBSF) = FA
BSFC3.IBSF) = SB
BSFC4,IBSF) = FB
IF CFA+FB.LE.O.O) GO TO 31

C
C COMPUTE FORCE VECTORS.
C

DO 20 K=1,3
UVA CK) = FA*UVACK)

20 UVBCK) = FB*UVBCK)
C
C CONVERT FORCES TO INERTIAL REFERENCE AND ADD TO U1 ARRAY.
C

CALL DOT31CDC1.1,I) ,UVA.TT )
CALL DOT31CDC1.1.!),UVB.TTT)
DO 30 K=1,3

UICK,MA) = U1CK,MA) - TTCK)
UICK,MB) = UICK,MB) - TTTCK)

30 UICK,!) = U1CK.!)+TTTCK) + TTCK)
C
C CONVERT TORQUES TO LOCAL REFERENCE AHD ADD TO U2 ARRAY.
C

CALL MAT31CDC1,1,MA).TT.ZA)
CALL MAT31CDCl,1,MB) ,TTT,ZB)
CALL CROSSCBELTCl,M) ,ZA,TA)
CALL CROSSCBELTC4.M) ,ZB.TB)

CALL CROSSCAPA,UVA,TT)
CALL CROSSCAPB,UVB,TTT)
DO 40 K=l,3

U2CK,MA) = U2CK,MA) - TACK)
U2CK,MB) = U2CK,MB) - TBCK)

40 U2CK,!) = U2CK,!)+CTTCK)+TTTCK»
31 CONTINUE

CALL ELTIMEC2,22)
RETURN
ElID
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SUBROUTIIE BGG(A,ZA,DA,BFA,VA,WA, BGG
I B,ZB,DB,BFB,VB,WB, BGG
I VSCS , I FULL, TV , FRA, TORQ , TQB , VOL) BGG

C REV IV 07/23/S6TWOPI
C COMPUTES THE VOLUME OF INTERSECTION OF AN ELLIPSOIDAL AIRBAG BGG
C WITH All ELLIPSOIDAL BODY SEGMENT OR REACTIOI PAllEL. BGG
C ALSO COMPUTES THE FORCE PER UllIT PRESSURE AID TORQUE PER UllIT BGG
C PRESSURE 01 BOTH THE BAG AID THE INTERSECTIIG OBJECT. BGG
C BOO
C ARGUMENTS: BGG
C AIRBAG IHPUTS : A(3,3) - ELLIPSOID MATRIX BOO
C ZA(3) - C.G. BOO
C DA(3 ,3) - DIRECTIOI COSIn MATRIX BOO
C BFA(3) - OFFSET BGG
C VA(3) - CG VELOCITY<IDRTIAL REF.) BGG
C WA(3) - ANGULAR VELOCITY (LOCAL REF.) BGG
C BGG
C CONTACT SURFACE B(3,3) - ELLIPSOID MATRIX BGG
C ZB (3) - C. G• BGG
C DB(3,3)- DIRECTION COSIIE MATRIX BGG
C BFB(3) - OFFSET BGG
C VB(3) - CG VELOCITY <INERTIAL REF.) BGG
C WB(3) - AIIGULAR VELOCITY (LOCAL REF.) BGG

. C VSCS - COEFFICIENT OF SLIDUIG FRICTIOI BOO
C I FULL - IF ZERO, COMPUTE VOL OBLY. BGG
C TV(3) - MEMORY FOR SUBROUTIIES INTERS Be EDEPTH. BGG
C MG
C OUTPUT FRA(3) - FORCE Oil BAG BGG
C TORQ (3) - TORQUE ON BAG BGG
C TOB (3) - TORQUE Oil CONTACT SURFACE BGG
C VOL - VOLUME OF INTERSECT I Oil BOO

IMPLICIT REALIS (A-H,O-Z) BGG
DIMENSION A(3,3),ZA(3) ,DA(3,3) ,BFA(3) ,VA(3) ,WA(3) ,B(3,3),ZB(3), BGG

I DB(3,3) ,BFB(3) ,VB(3) ,WS(3),FRA(3),TORQ(3) ,TQB(3) ,TV(3) BGG
COMMON/CNSHTSI PI,RADIAN,G,THIRD,EPS(24), BGG

• UHITL,UllITM,UMITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVSI DUMMY(200) ,DAB(3,3) ,BA(3,4),TEMP(3,3),Y(3) ,CPA(3), BGG

I CPB(3) ,PLAHE(4,3) ,FORCE(3) ,CBB(3) ,VLY(3) ,FRB(3), BOO
I YFA(3) ,YFB(3) ,ZBB(3) ,T1(3),T2(3) ,T3(3),T4(3) ,T5(3),T6(3) BOO

C NOTE: DUMMY IS USED BY SUBROUTIns AIRBAG AND AIRBGG. BOO
C BGG
C IIlITIALIZATIOM BGG
C MG

S3TEST = 10.0 BGG
VOL=O. BGG
DO 5 1=1,3 BGG
FRA(I) = 0.0 BGG
TORQ(I) = 0.0 BGG
TQB (I) = 0.0 BGG
BA(I,4)=-BFA(I) BGG

75



IP=2

DEFINE PLAKES AT MAXIMUM PERETRATIOH POINTS.

SET UP ORTHOGONAL SYSTEM USING VECTOR BETWEEN POINTS
OF MAXIMUM PENETRATIOH AS ORE AXIS.

COMPUTE DISTANCE BETWEER ELLIPSOID CENTERS AND
COlVERT ELLIPSOID MATRIX OF OBJECT TO AIRBAG REFERERCE.

ESTIMATES OF VOLUME AND AREA BASED OR RADII OF CURVATURE
AID PEHETRATIOR.

TB = 1.0
CALL INTERS CA,BA,BAC1,4),TB,Y,TVC1),Tl)
IF CTB.GT.l.0) RETURN
CALL EDEPTH CA,BA,BAC1,4) ,TB,Y,CPA,CPB,TV(2) ,TV(3»

BGG
BOO
BOO
BOO
BGG
BOO
BOO
BGG
BGG
BOO
BOO
BOO
BGG
BOO
BOO
BGG
BOO

CHECK FOR INTERSECTION AID DETERMINE POINTS OF MAXIMUM PENETRATIONBGG
BOO
BOO
BOO
BOO
BOO
BOO
BOO
BGG
BOO
BOO
BGG
BOO
BGG
BOO
BGG
BOO
BGG
BOO
BGG
BOO
BOO
BOO
BOO
BOO
BGG
BOO
BOO
BOO
BOO
BOO
BOO
BOO

DO 5 J=I,3
BACI,4)=BACI,4)+DACI,J)*CZBCJ)-ZACJ»
DABCI,J)=O.
DO 5 K=I,3

5 DABCI,J)=DABCI,J)+DACI,K)*DBCJ,K)

DO 10 1=1,3
DO 10 J=I,3
TEMPCI,J) = 0.0
BACI,4)=BACI,4)+DABCI,J)*BFBCJ)
DO 10 K=1,3

10 TEMPCI,J) = TEMPCI,J) + BCI,K)*DABCJ,K)
CALL MAT33 CDAB, TEMP, BA)

P = O.
DO 20 1=1,3
PLAHECI,3} = CPACI)-CPBCI)

20 P = PLAlECI,3)**2+P
IF CP.LT.EPS(6» GO TO 99
PP = DSQRTCP)
DO 25 1=1,3

25 TEMPCI,I) = PLAlECI,3)/PP
CALL ORTHOCPLAIE,TEMP,4)

DO 40 1=1,3
PLAHEC4,I) = 0.0
DO 40 J=I,3

40 PLANEC4,I) = PLANEC4,I)+PLANECJ,I)*CPBCJ)
DO 45 K=1,3

45 CBBCK)=CPBCK)-BACK,4)

C
C
C
C

C
C
C

C
C
C

C
C
C
C

C
C
C
C
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ABEA=PI BGG
DO 70 L=I,2 BGG
RA=RCRTCA,PLANE,CPA,L) BGG
RB=RCRTCBA,PLANE,CBB,L) BGG
IFCPP.GT.RA)RA=PP BGG
R= CRA-RB) *.5 BGG
RC= CRA+RB) *.5 BGG
VP=PP/CRA+RB) BGG
VD=VP BGG
ALP=RC*DSQRTCVP*C2.-VP» BGG
IFCR.GE.O.)GO TO 60 BGG
AB=RA+RB-PP BGG
BET= CRA**2-RB**2+AB**2) *.5/AB BGG
ALP=DSQRTCRA**2-BET**2) BGG
R=O. BGG
VD=I.-BET/RA BGG
VP= CPP+BET-RA) IRB BGG

60 VLMCL)=RB*CRB*VP)**2*CI.-VP/3.)+RA*CRA*VD)**2*CI.-VD/3.) BGG
IFCR.GT.0.)VLMCL)=VLMCL)-ALP*R*R*CPI-2.*CDASINCI.-VP)+ BGG

* CI.-VP)*ALP/RC» BGG
VLYCL) =VLMCL) *PI BGG
ABEA=AREA*ALP BGG

70 IP=I BGG
VOL=CVLMCI)+VLYC2»*.5 BGG
IF CIFULL.EQ.O) GO TO 99 BGG

C BGG
C SET UP FORCE VECTOR ALONG LINE OF MAXIMUM PENETRATION. BGG
C BGG

CALL DOT3ICDAB,CBB,ZBB) BGG
DO 76 K=I,3 BGG
YFACK)=CPBCK)+BFACK) BGG
YFBCK)=ZBBCK)+BFBCK) BGG
FORCE(K) = -AREA*PLANECK,3) BGG

76 TICK) = VACK)-VBCK) BGG
C ~G

C COMPUTE ABGULAB VELOCITY COMPONENTS ,RELATIVE VELOCITY, COMPONENTS BGG
C OF RELATIVE VELOCITY ALONG MAX PENETRATIOH LINE ABD MAGHITUDE OF BGG
C FORCE. BGG
C BGG

CALL MAT3ICDA,TI,T2) BGG
CALL CROSSCWA,YFA,TI) BGG
CALL CROSSCWB,YFB,T3) BGG
CALL MAT3ICDAB,T3,T4) BGG
FM = 0.0 BGG
SUM = 0.0 BGG
DO 77 K=I,3 BGG
T5CK) = T2CK)+TICK)-T4CK) BGG
SUM = SUM+T5CK)*PLANECK,3) BGG

77 FM = FM+FORCECK)**2 BGG
C BGG
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C COMPUTE COMPOIfEH'l'S OF RELATIVE VELOCITY III TABGEIIT PLABE, BOO
C FRICTIOll FORCE AlID TOTAL FORCE VECTOR. BGG
C BOO

S3 = 0.0 BOO
DO 78 K=1,3 BGG
T6(K) :0 T5(K)-SUM*PLAIfE(K,3). BGG

78 S3 = S3+T6(K)*.2 BGG
SQ3 = DSQRT(S3) BGG
IF (SQ3.LT.S3TEST) SQ3=S3TEST/(2.0-SQ3/S3TEST) BOO
FF = VSCS*DSQRT(FM)/SQ3 BGG
DO 79 K=1,3 BGO

79 FORCE(K) = FORCE(K)-FF*T6(K) BGG
C BGG
C COMPUTE FRS: FORCE Oll REACTIOll SURFACE III ITS LOCAL REFERElICE. BOO
C TORQ: TORQUE Oll AIRSAG III AIRSAG REFERElICE. BGO
C TQB: TORQUE ON REACTIOll SURFACE III ITS LOCAL REFERElICE. BOO
C FRA: FORCE ON AIRBAG III IIfERTIAL REFERElICE. BOO
C BOO

CALL DOT31(DAB,FOBCE,FRS) BGG
CALL CROSS(YFA,FORCE,TORQ) BGO
CALL CROSS (FRS, YFB, TQB) BOO
CALL DOT31(DA,FORCE,FRA) BOO

99 RETUlUl BOO
E~ BOO
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SUBROUTINE BIIPUT BINPUT
C REV IV 07/24/86SLIP
C READS THE INPUT CARDS THAT CONTAINS THE PHYSICAL DlMEIISIOIlS AID BINPUT
C CHARACTERISTICS OF THE CRASH VICTIM'S BODY SEGMEHTS AID JOINTS. BINPUT
C BUIPUT

IMPLICIT REAL'8(A-H,0-Z) BINPUT
COMMON/CONTRL/ TIME, NSEG, IIJHT ,NPL, HBLT ,HBAG, RVEH, IIGlUID, BINPUT

• IIS,IIQ,IISD,NFLX,HHRNSS,HWIHDF,IIJHTF,IPRT(36) ,IPG PAGE
COMMON/DESCRP/ PHI(3,30) ,W(30),RW(30) ,SB(4,60) ,HA(3,60) ,HB(3,60), SLIP

• RPHI(3,30),HT(3,3,60) ,SPBIIG(5,90) ,VISC(7,90), BINPUT
• JNT(30) ,IPIII(30) ,ISIIG(30),IGLOB(30),JOINTF(30) BINPUT

COMMOI/CHTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/TITLES/ DATE(3),COMENT(40),VPSTTL(20),BDYTTL(5), BINPUT

• BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), BINPUT
• JOINT(30) ,CGS(30) ,JS(30) BIIIPUT

REAL DATE,COMEIT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOIHT BINPUT
LOGICAL'l CGS,JS BINPUT
COMMOII/IHTEST/ SGTEST(3,4,30),XTEST(3,120) ,SEGT(120) ,REGT(120) BINPUT
REAL SEGT BINPUT
COMMOII/FLXBLE/ HF(4,12,8) ,B42(3,3,24) ,V4(3,8) ,IFLEX(3,8) BINPUT
COMMON/CEOLER/ IEULER(30) ,HIB(3,3,90) ,AlG(3,30),ANGD(3,30), JDRIFT

• FE(3,30) ,TQE(3,30) ,COIST(5,30) JDRIFT
COMMON/CISHTS/ PI,RADIAN,G,THIRD,EPS(24), BINPUT

• UNITL,UlITM,UlITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30) ,LPMI (30) , ATBIII

• ISG(9) ,MSG(20,9) ,MCG,MCGIH(24 ,5) ,KREF(20,9) TTHKREF
LOGICAL-I EULER,SLIP SLIP
COMMON/TEMPVS/ YPBl(3,30),YPB2(3,30) ,YPB3(3,30) ,YPBPMI(3,30), BINPUT

- Tl(6) ,TMPl(3,3) ,TMP2(3,3) ,KHT(30) ,IDYPB(6,30), SLIP
• EOLEB(30) SLIP

DATA MXNSEG/30/,MXNJNT/30/,MNFLX/8/ MISC
CALL ELTlME(l, 2) BINPUT
IDYPRT = 0 TGMOD5

C BINPUT
C INPUT CARD B.l BINPUT
C BINPUT

READ (5,11) NSEG,NJHT,BDYTTL BINPUT
11 FORMAT (216,8X,5A4) BINPUT

IF (NSEG.GT.MXNSEG) STOP 77 MISC
IF (NJNT.GT.MXNJNT) STOP 78 MISC

C BINPUT
C IIPUT CARDS B. 2. I FOR EACH SEGMENT. BINPUT
C BINPUT

DO 12 I=l,NSEG BINPUT
READ (5,13) SEG(I),CGS(I) ,W(I),(PHI(J,I),J=l,3), BINPUT

- (BD(J,I) ,J=l,6) ,LPMI(I) BINPUT
13 FORMAT(A4,lX,Al,10F6.0,14) BINPUT

DO 81 J=l,3 BINPUT
IDYPR(J,I) = 4-J BINPUT

81 YPRPMI(J,I) = 0.0 BINPUT

79



IF (LPMI(I}.EQ.O) GO TO 12 BINPUT
READ (5,82) (IPRPMI<J,I>,J=1,3) BIHPUT

82 FORMAT(12X,3F6.0} BINPUT
12 CALL DRCIPR (DPMI(l,l,l) ,IPRPMcrC1,1} ,IDIPRC1,1}} BINPUT

C BINPUT
C INPUT CARDS B.3.J FOR EACH JOINT. BIHPUT
C BINPUT

NFLX = 0 BIHPUT
IF CNJNT.EQ.O} GO TO 27 BINPUT
SLIP = .FALSE. SLIP
DO 14 J=l,NJNT BINPUT
READ C5,15} JOIBTCJ},JSCJ} ,JBTCJ},IPINCJ},(SRCI,2*J-1},I=l,3}, BINPUT

* CSRCI,2*J},I=l,3},IEULERCJ},COISTC1,J},CONSTC2,J}, SLIP
* CIPRlCI,J},I=1,3} ,CIPR2CI,J} ,1=l,3}, SLIP
* CIPR3CI,J} ,I=l,3} ,CIDIPRCI,J} ,1=I,6} BINPUT

ID1 = IDYPRC1,J} BIHPUT
ID4 = IDIPRC4,J} BINPUT
EULERCJ} = .FALSE. SLIP
IF CIPINCJ}.EQ.4} EULERCJ} = . TRUE. SLIP
IF CIEULERCJ}.EQ.O.AND.IPINCJ}.LE.-4} EULERCJ} = .TRUE. SLIP
IF C.NOT.EULERCJ}.AND.IABSCIPINCJ}}.GE.5} SLIP = .TRUE. SLIP
IF(ID1.NE.0.OR.ID4.NE.O} IDIPRT = 1 TGMOD5
DO 479 11=1,6 TGMOD5

479 IF(IABS(IDYPR(II,J}}.GT.3} STOP 101 TGMOD5
DO 14 1=1,3 BINPUT
IF (ID1.EQ.O) IDYPRCI ,J} = 4-1 BINPUT

14 IF (ID4.EQ.O) IDYPR(I+3,J} = 4-1 BINPUT
15 FORMATCA4,IX,A1,2I4.6F6.0.I4,2F6.0/14X,9F6.0,6I2} SLIP

C BINPUT
C COMPUTE NFLX AND NFLEX ARRAY FROM NEGATIVE VALUES OF JHT (J) . BIh'PUT
C NFLX WILL BE NUMBER OF CONSTRAIHT TORQUES FOR FLEXIBLE SEGMENTS. BINPUT
C NFLEX (1. ) REFERENCE SEGMEHT CLOWEST NUMBERED SEGMENT OF CHAIN} BIHPUT
C NFLEX(2,) INTERIOR SEGMEHT NUMBERS BINPUT
C NFLEXe3,) TERMINATING SEGMEHT (HIGHEST NUMBERED SEGMENT IN CHAIN}BINPUT
C VALUES OF NFLEX NEED NOT BE SEQUENTIAL BUT MUST BE ORDERED. BINPUT
C FLEXIBLE SEGMENT MUST BE SIMPLE CHAIN, I.E., BRANCHING SEGMENTS BINPUT
C CANNOT BE ATTACHED TO INTERIOR SEGMEHTS BUT MAY BE ATTACHED TO BINPUT
C REFERENCE OR TElUtIINATING SEGMENTS. BINPUT
C BINPUT

DO 16 J=l,NJNT BINPUT
16 KNTeJ) = JNT(J} BINPUT

DO 22 J=l,NJNT BINPUT
IF (KNT(J).GE.O) GO TO 22 BINPUT
NFA = NFLX+1 BIHPUT
IT = J+l BINPUT
IF (IT.GT.NJNT) GO TO 18 BINPUT
JPl = J+ 1 BINPUT
DO 17 L=JPl.NJNT BINPUT
IF (IABS(KNT(L».NE.IT) GO TO 17 BINPUT
KL = KIT (L) BINPUT
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KNT(L) = 0 BINPUT
IF (KL.GT.O) GO TO 18 BINPUT
NFLX = NFLX+l BINPUT
NFLEX(l,HFLX) = IABS(KNT(J» BINPUT
NFLEX(2,NFLX) = IT BINPUT
IT = L+l BINPUT

17 CONTINUE BINPUT
18 IF (NFLX.GE.HFA) GO TO 20 BINPUT

WRITE (6,19) BINPUT
19 FORMAT (' OERiOR IN DEFINING FLEXIBLE SEGMENTS, ONLY ONE NEGATIVE JNBINPUT

*T HI STRING. PROGRAM TERMHIATED. ') BINPUT
STOP 3 BINPUT

20 DO 21 K=NFA,HFLX BINPUT
21 HFLEX(3,K) = IT BINPUT
22 CONTINUE BINPUT

C BINPUT
C INPUT CARDS B.4.J FOR EACH JOINT. BINPUT
C BINPUT

DO 23 J=l,NJNT BINPUT
READ (5,24) (SPRING(I,3*J-2) ,1=1,5) ,(SPRING(I,3*J-l) ,1=1,5) BINPUT

23 IF (EULER(J» READ(5,24) (SPRING(I,3*J) ,1=1,5) ,(ANG(I,J),I=l,3) SLIP
24 FORMAT(2(4F6.0,F12.0» BINPUT

C BINPUT
C INPUT CARDS B.5.J FOR EACH JOINT. BINPUT
C BINPUT

DO 25 J=l,NJNT BINPUT
READ (5,26) (VISC(I,3*J-2) ,1=1,7) BINPUT
IF (.NOT.EULER(J» GO TO 25 SLIP
READ (5,26) (VISC<I,3*J-l) ,1=1,7) BINPUT
READ (5,26) (VISC<I,3*J ),1=1,7) BINPUT

25 CONTINUE BINPUT
26 FORMAT(5F6.0,18X,2F6.0) BINPUT

C BINPUT
C INPUT CARDS B.6.1 FOR EACH SEGMENT. BINPUT
C BINPUT

27 DO 28 l=l,NSEG BINPUT
28 READ (5,29) «SGTEST(J,K,I> ,J=l,3) ,K=l,4) BINPUT
29 FORMAT(12F6.0) BINPUT

C BINPUT
C PRINT CARD B.l BINPUT
C BINPUT

WRITE (6,30) BDYTTL,NSEG,HJNT,NPG,UNITM,UHITT,UNITL,UHITL, PAGE
• UNITL,UHITM PAGE

NPG=NPG+ 1 PAGE
30 FORMAT('l CRASH VICTIM',5X,5A4,I5,' SEGMENTS',I5,' JOINTS',58X, PAGE

* 'PAGE',15/120X,'CARD B.l'/25X,'PRINCIPAL MOMENTS OF INERTIA', PAGE
• 14X,'SEGMENT CONTACT ELLIPSOID' ,28X,'CARDS B.2'/ BIHPUT
* 3X,'SEGMENT' ,6X,'WEIGHT',7X,' (' ,A4,'-' ,A4, '**2-' ,A4,')', BINPUT
* llX,'SEMIAXES (',A4,')',12X,'CENTER (' ,A4,')', BINPUT
* llX,'PRINCIPAL AXES (DEG)'/ BINPUT
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• I SYM PLOT C' ,A4, ')' ,7X, 'X' ,8X, 'Y' ,8X, 'z " BINPUT
• 2C9X,'X' ,7X,'Y' ,7X,'Z') ,8X, 'YAW' ,5X,'PITCH' ,5X,'ROLL'/) BINPUT

C BINPUT
C PRINT CARDS B.2.1 FOR EACH SEGMENT. BINPUT
C BINPUT

DO 31 l=l,NSEG BINPUT
31 WRITE C6,32) I,SEGCI),CGSCI) ,W(I),(PHI(J,I),J=l,3), BINPUT

* (BD(J, I) ,J= 1,6) , (YPRPMI CJ, I) ,J= 1, 3) BINPUT
32 FORMATCI3,lX,A4,2X,Al,Fll.3,2X,3F9.4,2(2X,3F8.3),lX,3F9.2) BINPUT

IF (NJNT.EQ.O) GO TO 50 BUTLER1
C BINPUT
C PRINT CARDS B. 3. J FOR EACH JOINT. BINPUT
C BINPUT

IFCIDYPRT.EQ.O) WRITE(6,33) UNITL,UNITL TGMOD5
IF(IDYPRT.EQ.l) WRITEC6,733) UNITL,UNITL TGMOD5

33 FORMATCIII120X,'CARDS B.3'1 BINPUT
• 3X,'JOINT',15X,'LOCATION(',A4,') - SEG(JNT), , BINPUT
• 3X, 'LOCATION(' ,A4, ') - SEGCJ+ 1) , , BINPUT
• 2X, 'PRIN. AXIS (DEG) - SEG(JNT)', BINPUT
• 2X, 'PRIN. AXIS (DEG) - SEG(J+l)' I BINPUT
• J SYY PLOT JNT PIN', 2(6X, 'X' ,8X, 'Y' ,8X, 'Z' ,3X), BINPUT
• 2C5X,'YAW' ,5X, 'PITCH' ,5X, 'ROLL' ,IX) f) BINPUT

733 FORMATCIII120X, 'CARDS B.3'1 TGMODS
• 3X,'JOINT' ,lSX,'LOCATION(',A4,') - SEGCJNT), , TGMOD5
• 3X,'LOCATIONC',A4,') - SEG(J+l)', TGMOD5
• 2X, 'PRIN. AXIS (DEG) - SEG(JNT), , TGMOD5
• 2X, 'PRIN. AXIS (DEG) - SEG (J+1) , I TGMOD5
• J SYM PLOT JNT PIN', 2C6X,'X' ,8X, 'Y' ,8X, 'z' ,3X) , TGMOD5
• 'IDI YAW ID2 PITCH ID3 ROLL', TGMODS
• 'ID4 YAW ID5 PITCH ID6 ROLL ',I) TGMOD5

DO 34 J=l,NJNT BINPUT
IFCIDYPRT.EQ.O) TGMOD5

'WRITE C6,3S) J,JOINT(J) ,JSCJ),JNT(J) ,IPIN(J) ,CSRCI,2'J-l) ,1=1,3), TGMODS
• CSRCI,2'J) ,1=1,3), CYPRlCI,J) ,1=1,3), CYPR2U,J) ,1=1,3)BINPUT

IFCIDYPRT.EQ.l) TGMODS
'WRITE(6,73S) J,JOINT(J),JS(J),JNT(J),IPIN(J),(SR(I,2'J-l),I=l,3), TGMOD5
• CSRCI,2'J) ,1=1,3) ,(IDYPR(I,J) ,YPRl(I,J) ,1=1,3), TGMODS
• UDYPRCI+3,J) ,YPR2<I,J) ,1=1,3) TGMOD5

IF C.NOT.EULERCJ» GO TO 34 SLIP
IEULER(J) = 8 BINPUT
IF (IPIN(J).EQ.4) GO TO 34 BINPUT
IEULER(J) = 11 + IPIN(J) BINPUT
IPIN(J) = -4 BINPUT

34 CONTINUE BINPUT
35 FORMAT(I3,IX,A4,2X,Al,2X,2I3,2(lX,3F9.3) ,2(lX,3F9.2) ) BINPUT

735 FORMAT(I3,IX,A4,2X,Al,2X,2I3,2(lX,3F9.3),2(lX,3(lX,ll,F7.2») TGMOD5
IF (.NOT.SLIP) GO TO 89 SLIP
WRITE (6,83) UNITM,UNITY SLIP

83 FORMAT (II , UNLOCK CONDITIONS FOR SLIP JOINTS'I SLIP
• JOINT TENSION COMPRESSION'I SLIP
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• 14X,'C',A4,')',7X,'C',A4,')'j) SLIP
DO 85 J = 1,IJIT SLIP
IF CEULERCJ» GO TO 85 SLIP
IF CIABSCIPIICJ».LT.5) GO TO 85 SLIP
WRITE C6,84) J,COIST(I,J) ,COIST(2,J) SLIP

84 FORMAT(IX,16,4X,FIO.3,3X,FI0.3) SLIP
85 CONTINUE SLIP

C BIIPUT
C SET. UP HT MATRIX FROM YPRI & YPR2 IIPUT. BIIPUT
C HA IS 3RD COLUMN & HB IS 21lD COLUMN OF HT. BIIPUT
C FOR A SLIP JOINT(IPII=7) ,RB IS 3RD COLUMN OF HT. SLIP
C BIIPUT
89 IF (IPRTC23).HE.0) WRITE (6,36) IPG SLIP

IF (IPRT(23) .HE.O) IPG=IPG+1 PAGE
36 FORMAT (' 1 HT ARRAY AS COMPUTED FROM YPRI & YPR2 IIPUT.' ,771, PAGE

* 'PAGE' ,15) PAGE
DO 38 J=I,IJIT BIIPUT
SRC4,2*J-l) = 0.0 SLIP
SRC4,2*J ) = 0.0 SLIP
CALL DRCYPR (TMP1,YPRI(I,J) ,IDYPR(I,J» BIIPUT
CALL DRCYPR CTMP2,YPR2(I,J) ,IDYPRC4,J» BIIPUT
DO 37 1=1,3 BIIPUT
ABGD(I,J) = 0.0 BIIPUT
HA(I,2*J-l) = 0.0 BINPUT
HACI,2*J ) = 0.0 BINPUT
K = 2 SLIP
IF (IABSCIPIICJ».EQ.7) K = 3 SLIP
HBCI,2*J-l) = TMPl(K,I) SLIP
HBCI,2*J ) = TMP2(K,I) SLIP
DO 77 K=I,3 SLIP
HT(I,K,2*J-l) = TMP1(K,I) SLIP

77 HTCI,K,2*J ) = TMP2(K,I) SLIP
IF C.NOT.EULERCJ» GO TO 37 SLIP
CONSTCI,J) = YPR3CI,J)*RADIAB SLIP
AlGCI,J) = ABGCI,J)*RADIAB - COIST(I,J) SLIP

37 CONTINUE SLIP
38 IF CNPRT(23).NE.0) WRITE C6,39) J,JOINTCJ), BIIPUT

* CCHT(I ,K,2*J-l) ,K=I,3) ,(HT(I ,K,2*J) ,K=I,3) ,1=1,3) BIIPUT
39 FORMAT('O',14,2X,A4,3X,3FI2.6,3X,3FI2.6/(14X,3FI2.6,3X,3FI2.6» BIIPUT

C BINPUT
C PRINT CARDS B.4.J FOR EACH JOINT. BIIPUT
C BIIPUT

WRITE C6,41) IPG,UNITL,UlITM,UIITL,UlITM PAGE
IPG=IPG+1 PAGE

41 FORMATC'I JOINT TORQUE CHARACTERISTICS',93X, PAGE
* 'PAGE' ,I5/120X,'CARDS B.4'1 PAGE
*23X,'FLEXURAL SPRIIG CHARACTERISTICS',28X,'TORSIOHAL SPRING', BINPUT
*' CHARACTERISTICS'II BIIPUT
*15X,'SPRING COEF. (',2A4,'/DEG**J)',6X,'EHERGY JOINT', BIIPUT
* 7X,'SPRIIG COEF. (',2A4,'/DEG**J)',6X,'EHERGY JOINT'I 'JBIIPUT
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*OINT ' ,2(aX,'LlNEAR QUADRATIC CUBIC DISSIPATIOH STOP ')BINPUT
*/aX,2(aX,'(J=1)',7X,'(J=2)' ,7X,'(J=3)',7X,'COEF. (DEG)')/) BINPUT

DO 42 J=l,HJNT BINPUT
J1 = 3*J-2 BINPUT
J2 = 3*J-1 BIHPUT
J3 = 3*J BIHPUT
WRITE (6,43) J,JOINT(J) ,«SPRIHO(I,JJ) ,I=l,S) ,JJ=J1,J2) BINPUT

42 IF (EULER(J» WRITE (6,44) (SPRIIlG<I,J3),I=l,S) SLIP
43 FORMAT(I3,lX,A4,2(3X,3F12.3,2F10.3» BINPUT
44 FORMAT(11X,3F12.3,2F10.3) BIIlPUT

C BINPUT
C PRINT CARDS B.S.J FOB EACH JOINT. BINPUT
C BINPUT

WRITE (6,46) (UNITL,UIlITY,UNITT,I=l,2),(UNITL,UHITM,I=1,2) ,UHITT BINPUT
46 FORMAT(///120X,'CARDS B.S'I BIHPUT

*3aX,'JOINT VISCOUS CHARACTERISTICS AND LOCK-UHLOCK COHDITIONS'// BINPUT
*14X,'VISCOUS' ,9X,'COULOMB' ,7X, 'FULL FRICTION' ,SX,'MAX TORQUE FOR' ,BINPUT
*4X,'YIH TORQUE FOR' ,4X,'MIH. AIiG. VELOCITY' ,6X,'IMPULSE'/ BINPUT
*2X,'JOINT',SX,'COEFFICIENT',4X,'FRICTIOH COEF. ANGULAR VELOCITY', BINPUT
*4X,'A LOCKED JOINT' ,4X,'UHLOCKED JOINT' ,4X, 'FOR UNLOCKED JOINT', BINPUT
*4X,'RESTITUTIOH'/ BIHPUT
*ax, ' ( , ,3A4, ' IDEG) ( , ,2A4, ') , ,6X, ' (DEG/' ,A4, ') , ,lOX, , (' ,2A4, ' ) " BIIlPUT
*ax,'(' ,2A4,')',10X,'(RAD/' ,A4,') ',aX,'COEFFICIENT'/ BINPUT

DO 47 J= l,HJNT BINPUT
J1 = 3*J-2 BIHPUT
J2 = 3*J-1 BINPUT
J3 = 3*J BINPUT
WRITE (6,4a) J,JOINT(J) ,(VISC(I,J1) ,1=1,7) BINPUT

47 IF (EULER(J» WRITE (6,49) «VISC <I ,JJ) ,1=1,7) ,JJ=J2 ,J3) SLIP
4a FORMATCI3,IX,A4,F13.3,2F1S.2,F22.2,F18.2,F20.2,F17.3) BINPUT
49 FORMAT( aX,FI3.3,2F1S.2,F22.2,FI8.2,F20.2,F17.3) BIHPUT

C BIHPUT
C PRIHT CARDS B.6.1 FOR EACH SEGMEHT. BINPUT
C BINPUT

SO WRITE (6,51) NPG,(UHITT,UHITL,UHITT,I=I,2) PAGE
IlPG=NPG+1 PAGE

51 FORMAT('l' ,122X,'PAGE' ,IS/20X, PAGE
* 'SEGMENT INTEGRATIOH COHVERGEHCE TEST INPUT' ,SaX,'CABDS B.6'//PAGE
* 17X,' AHGULAR VELOCITIES', llX, 'LIDAR VELOCITIES' , BIHPUT
* 10X,'ANGULAR ACCELERATIOHS',9X,'LlHEAR ACCELERATIOHS'I BINPUT
* 21X,'(RAD/',A4,')',18X,'(',A4,'/',A4,')', BIHPUT
* 17X,'(RAD/',A4,'''2)',16X,'(',A4,'/',A4,'**2)'/ BINPUT
* 'SEGMENT', 4(' MAG. ASS. REL. ') I BINPUT
* 'NO. SYM', 4( , TEST ERROR ERROR' ) /) BUJPUT

DO 52 I=l,NSEG BINPUT
S2 WRITE (6,S3) I,SEG(I),«SGTEST(J,K,I) ,J=l,3),K=l,4) BINPUT
S3 FORMAT(I3,lX,A4,4(F11.3,F9.3,F9.4) ) BINPUT

IF (HFLX.EQ.O) GO TO 62 BINPUT
C BINPUT
C INPUT AHD PRINT CARDS B.7 BINPUT
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C CARD B.7.A IIFX: HO. OF IlITERIOR SEGMElITS OF FLEXIBLE ELEMElITS. BIHPUT
C KlIT(J) ,J=l ,IIFX: THE SEGMElIT HUllBERS. BIHPUT
C BIHPUT

READ (5,54) BFX,(KlIT(J),J=l,»FX) BIHPUT
54 FORMAT(18I4) BINPUT

IF UIFX.ItE.BFLX) WRITE (6,55) BFX,BFLX BIHPUT
55 FORMAT('OIHPUT ERROR 011 CARD B.7.A, BFX =' ,14, ' BUT BFLX =' ,14/ BINPUT

* ' AS COMPUTED FROM CARDS B. 3. PROGRAM TERMIBATED. ' ) BIHPUT
IF (»FX.NE.IIFLX) STOP 4 BINPUT
WRITE (6,56) IPG PAGE
HPG=HPG+1 PAGE

56 FORMAT ( '1', 122X, 'PAGE' ,I5/121X, 'CARDS B. 7') PAGE
DO 60 JJ=l,NFX BINPUT
DO 57 K=l,BFLX BIHPUT
IF (KNT(JJ).EQ.IIFLEX(2,K» GO TO 59 BINPUT

57 COllTIHUE BIHPUT
WRITE (6,58) KlIT(JJ) BINPUT

58 FORMAT('OIHPUT ERROR OH CARD B.7.J, SEGMElIT HO.' ,14,' IS lOT All IHBIHPUT
*TERIOR SEGMENT OF A FLEXIBLE ELEMElIT FROM DATA 011 CARDS B.3.'/ BIHPUT
* ' PROGRAM TERMIlIATED. ') BIHPUT

STOP 5 BIHPUT
59 IF(IIFLX.GT.MNFLX) STOP 99 TGMOD5

C BIHPUT
C CARDS B.7.J BF ARRAY FOR SEGMENT KlIT(JJ) BIHPUT
C BINPUT

READ (5,29) (BF(I ,J ,K) ,J=I,12) ,1=1,4) TGMOD5
DO 737 LL=1,3 TGMODS
L = (LL-1)*4 TGMOD5
DO 737 1=1,4 TGMODS
DO 737 J=1,4 TGMODS

737 IF(HF(I,J+L,K).HE.HF(J,I+L,K» STOP 100 TGMODS
60 WRITE (6,61> KNT(JJ) ,K,(IIFLEX<I,K) ,1=1,3), BIHPUT

* ((BF(I,J,K),J=l,12),I=1,4) BINPUT
61 FORMAT('O HF ARRAY FOR INTERIOR SEGMEHT HO.' ,14,20X, BIHPUT

* ' (NFLEX(I, , ,11,') ,1=1,3) =' ,316// BINPUT
* (3X,4FlO.4,3X,4F10.4,3X,4F10.4) ) BIHPUT

62 IF (NJNT.EQ.O) GO TO 65 BINPUT
C BIHPUT
C CHANGE SPRING AlID VIse FROM DEG TO RAD BIHPUT
C BIHPUT

DO 64 I=l,NJNT BINPUT
Jl = 3*1-2 BINPUT
J2 = 3*1-1 BINPUT
IF (EULER(I» J2= 3*1 SLIP
DO 63 J=Jl,J2 BINPUT
SPRING(l,J) = SPRIIIG(l,J)/RADIAll BIHPUT
SPRING(2,J) = SPRING(2,J)/RADIAlI**2 BINPUT
SPRING(3,J) = SPRING(3,J)/RADIAll.*3 BINPUT
SPRING(S,J) = SPRING(5,J)*RADIAll BINPUT

63 COllTUWE BIHPUT
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IF (.BOT.EULER(I» J2 = J1 SLIP
DO 64 J=Jl,J2 BIKPUT
VISC (l,J) = VISC (l,J)/RADIAN BIBPUT

64 VISC (3,J) = VISC (3,J)*RADIAN BIBPUT
C BINPUT
C WARRAY HAS BEEK SUPPLIED IK LBS. SET UP RECIPROCAL MASS (RW) BINPUT
C AND MOMENT OF lHERTIA (RPHI) ARRAYS. HOWEVER, IF WOR AHY ELEMENT BIBPUT
C OF PHI IS ZERO, SEGMEHT WILL BE COKSIDERED SIKGULAR (ISIKG=l) AND BIBPUT
C ALL RECIPROCALS WILL BE ZERO SO AS TO HULLIFY COMPUTATIOBS IK THE BINPUT
C DAUX ROUTlHES. KS IS THE IfUllBER OF SIKGULAR SEGMEHTS. BINPUT
C BIBPUT

65 NS = 0 BINPUT
DO 68 l=l,NSEG BINPUT
ISIBG(I) = 0 BIBPUT
RW(I) = 0.0 BINPUT
IF (W(I).EQ.O.O) ISING(I) = 1 BINPUT
DO 66 K=l,3 BINPUT
IF (PHI(K,I).EQ.O.O) ISIIG(I) = 1 BINPUT

66 RPHI(K,I) = 0.0 BINPUT
IF (ISING(I).EQ.1) NS = KS+1 BIBPUT
IF (ISING(I).EQ.1) GO TO 68 BINPUT
RW(I) = G/W(I) BIBPUT
DO 67"K=1,3 BIBPUT

67 RPHI(K,I) = 1.0/PRI(K,I) BIBPUT
68 CONTINUE BINPUT

C BIBPUT
C SET UP ELLIPSOID MATRIX AND INVERSE (ASSUME YAW,PITCH,ROLL = 0) BIBPUT
C FOR 1ST NSEG ELLIPSOIDS IK BD(7-15) AND BD(16-24). BINPUT
C BINPUT

DO 71 J=1,BSEG BINPUT
DO 70 1=7,24 BINPUT

70 BD(I,J) = 0.0 BINPUT
DO 71 1=1,3 BINPUT
BD(4*I+3,J) = 1.0/BD(I,J)**2 BINPUT

71 BD(4*I+12,J) = BD(I,J)**2 BINPUT
RETURN BINPUT
END BINPUT

86



SUBROUTINE BLKDTA BLKDTA
C REV IV 07/23/86TWOPI
C THIS SUBROUTINE REPLACES THE BLOCK DATA SUBPROGRAM OF PREVIOUS BLKDTA
C VERSIONS OF CVS-III TO INITIALIZE COMMON/CNSHTS/ IN A MANKER BLKDTA
C THAT IS INDEPENDENT OF THE COMPUTER SYSTEM BEING UTILIZED. BLKDTA
C BLKDTA

IMPLICIT BEAL*8 (A-H,O-Z) BLKDTA
COMMON/CISHTS/ PI,RADIAH,G,THIRD,EPS(24), BLKDTA

* UHITL,UHITM,UHITT,GRAVTY(3),TWOPI TWOPI
COMMaI/TEMPVS/ ZERO,ONE,THREE,TEI,ONEBO BLKDTA
DATA UMl8H LBS /, UT/8H SEC /, UL/8H IN / BLKDTA
ZERO = 0.0 BLKDTA
ONE = 1.0 BLKDTA
UWITM = OM BLKDTA
UNITT = UT BLKDTA
UWITL = UL BLKDTA
G . = 386.088DO BLKDTA
GRAVTY(l) = ZERO BLKDTA
GRAVTY(2) = ZERO BLKDTA
GRAVTY(3) = G BLKDTA
THREE = 3.0 BLKDTA
TEl = 10.0 BLKDTA
OHE80 = 180.0 BLKDTA
PI = DATAH2(ZERO,-0IE) BLKDTA
TWOPI = 2.0*PI TWOPI
BADIAH = PI/ONE80 BLKDTA
THIRD = ONE/THREE BLKDTA
EPS(l) = ONE/TEN BLKDTA
DO 10 1=2,24 BLKDTA

10 EPS(I) = EPS(I-l)/TEI BLKDTA
RETURN BLKDTA
END BLKDTA

87



SUBROUTINE CFACTTCA,B,D)
C REV 03
C GIVEN 313 MATRIX A
C COMPUTE B TRABSPOSE OF COFACTORS CSIGHED MlIORS)
C AID D THE VALUE OF THE DETERMIIAIT OF A.
C IIVERSE OF A IS BCJ,K)/D
C

IMPLICIT BEAL*a CA-B,O-Z)
DIMENSION AC3,3),BC3,3)
M = 4
L = 2
1=3
D = 0.0
DO 20 J=I,3
BCJ,J) =.ACL,L)*ACN,H)-ACL,H)*ACN,L)
IF CJ.EQ.3) GO TO 20
L = H
N = J
KK = J+l
DO 15 K=KK,3
M= M-l
BCK,J) = ACK,M)*ACM,J)-ACK,J)*ACM,M)

15 BCJ,K) = ACJ,M)*ACM,K)-ACJ,K)*ACM,M)
20 D = D+ACl,J)*BCJ,I)

RETURN
END
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SUBROUTINE CHAIN(ISKIP) JDRIFT
C REV IV 07/24/86SLIP
C COMPUTES THE LINEAR POSITION AliD VELOCITY II INERTIAL REFEREICE CHAII
C OF BODY SEGMENTS FROM TROSE OF TB! REFlREICI SEGMEHTS CHAII
C (I • I., SEGMEHT 10. 1 AND EACR SIGIlEIIT J FOR WBICR JH'l' (J) =0) . CHAII
C CHAII

IMPLICIT REAL*8(A-R.0-Z) CHAIN
COMMOI/COHTRL/ TIllE. ISIG, IJHT ,IIPL. IBLT ,IBAG. lIVER. IGRHD, CRAIH

* IS,IQ,HSD,HFLX,HHRHSS.BWIliDF,HJIITF,HPRT(36).HPG PAGE
COMMOI/SGMNTS/ D(3,3,30),WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,CHAII

* SEGLP(3,30).SIGLV(3,30).SIGLA(3,30).ISYM(30) CHAII
COMMOI/DESCRP/ PRI(3,30) ,W(30) ,RW(30),SR(4.60),HA(3,60).BB(3,60), SLIP

* RPRI(3,30),BT(3,3,60) ,SPRIIG(S,90) ,VISC(7,90) , CHAII
* JH'l'(30) ,IPII(30) ,ISIIG(30) ,IGLOB(30) ,JOIIITF(30) CHAIH

COMMOI/CEULER/ IEULER(30) ,HIR(3,3.90) ,AHG(3,30) ,AHGD(3,30) , SLIP
* FE(3,30) ,TQE(3,30) ,COHST(S.30) SLIP

COMMOI/TEMPVSI Tl(3) ,T2(3) ,T3(3) ,T4(3) ,T5(3) ,T6(3),T7(3) SLIP
DATA IFIRST/il SLIP
CALL ELTIME (I,ll) ATBIII
IF (HJHT.EQ.O) GO TO 71 ATBIII
IF(ISKIP.IE.O) CALL DRIFT JDRIFT
DO 70 J=l,IJHT ATBIII
K = IABS(JHT(J» ATBIII
IF (K.EQ.O) GO TO 70 ATBIII
IF (ISIIG(J+I).LT.O) GO TO 70 ATBIII

C ATBIII
C COMPUTE SEGMENT POSITIOIS BY ATBIII
C P(J+l) = P(K) + D(K)'*R(K,J) - D(J+l)'*R(J+l,J) ATBIII
C ATBIII
C COMPUTE SEGMENT VELOCITIES BY ATBIII
C V(J+l) = V(K) + D(K)'*W(K) X R(K,J) - D(J+l)'*W(J+l) X R(J+l,J) ATBIII
C ATBIII

CALL CROSS (WMEG(l,K) ,SR(1,2*J-I),Tl) JDRIFT
CALL DOT3l (D(l,l,K) ,Tl,T3) ATBIII
CALL CROSS (WMEG(l,J+l) ,SR(1,2*J) ,T2) ATBIII
CALL DOT31 (D(l,l,J+l) ,T2,T4) ATBIII
CALL DOT31 (Del,l,K) ,SR(1,2*J-l),Tl) ATBIII
CALL DOT31 (DCl,l,J+l) ,SR(1,2*J) ,T2) ATBIII
IF (IABS(IPII(J».LT.5) GO TO SO SLIP
IF (IEULER(J) .EQ.-l)GO TO SO SLIP
IF (IFIRST.EQ.l) GO TO SO SLIP
DO 40 I = 1,3 SLIP
T5(I) = SEGLP(I,J+l) + T2(I) - SEGLP(I,K) - TI(I) SLIP

40 T6(I) = SEGLV(I,J+l) + T4(I) - SEGLV(I,K) - T3(I) SLIP
CALL DOT31 (D(l,l,K) ,BT(I,3,2*J-l) ,T7) SLIP
SR(4,2*J-l) = T5(l)*T7(l) + TS(2)*T7(2) + TS(3)*T7(3) SLIP
SR(4,2*J ) = T6(l)*T7(1) + T6(2)*T7(2) + T6(3)*T7(3) SLIP
CALL CROSS (WMEG(1,K),BT(I,3,2*J-l) ,TS) SLIP
CALL DOT31 (D(1,1,K),TS,T6) SLIP
DO 45 I =1 ,3 SLIP
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TICI) = TICI) + SRC4,2*J-l)*T7CI) SLIP
45 T3CI) = T3CI) + SRC4,2*J )*T7CI) + SRC4,2*J-l)*T6CI) SLIP
50 DO 60 1=1,3 SLIP

SEGLPCI,J+l) = SEGLPCI,K) + TICI) - T2CI) ATBIII
60 SEGLVCI,J+l) = SEGLVCI,K) + T3CI) - T4CI) ATBIII
70 COH'TlBUE CHAIB

IFIiST = 0 SLIP
C CHAIB
C OPTIONAL OUTPUT CHAIN
C CHAIN

71 IF CUPRT(20).NE.0) WBITEC6,90) TIME CHAIN
* ,CCSEGLPCI,J) ,1=1,3) ,J=I,HSEG) CHAIN
* , «SEGLVCI ,J) ,1=1,3) ,J=l,NSEG) CHAIN

90 FORMAT('O LINEAR POSITIONS AID VELOCITIES OF BODY SEGMENTS FROM CHCHAIN
*AIN FOR TIME =' ,FI2.6/C9FI3.5» CHAIN

CALL ELTIME(2,11) CHAIB
RETUlUl CHAII
END CHAIH
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SUBROUTINE CIHPUT CINPUT
C REV 111.2 08/0S/84REVIII
C INPUT CARDS E.l - E.4 FOR THE FORCE-DEFLECTION, INERTIAL SPIKE, CINPUT
C R FACTOR, G FACTOR AND FRICTION COEFFICIENT FUNCTION DEFINITIONS CIHPUT
C CINPUT

IMPLICIT REALISCA-H,O-Z) CINPUT
COMMON/CONTiL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, PAGE

I NS,NQ,NSD,IFLI,NBRHSS,NWINDF,NJITF,HPRT(36) ,HPG PAGE
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,ITICSO),ITABC12S0) ,TABC4S00)DlMENB
COMMON/TEMPVS/JTITLECS,Sl) ,IFCS) ,NT(3) ,KTITLE(31) CINPUT
REAL JTITLE,KTITLE CINPUT

C CINPUT
IS = 0 CIHPUT
DO 10 I = l,SO CINPUT

10 NTI(I) = 0 CINPUT
Jl = 1 CINPUT

C CINPUT
C INPUT CARD E.l - FUNCTION HO. AND TITLE, IF NO. ) SO SKIP OUT. CINPUT
C CINPUT

11 READCS,12) I,CKTITLECJ ) ,J = l,S) CINPUT
12 FORMAT CI4,4X,SA4) CINPUT

IF CI.GT.SO) GO TO 30 CINPUT
DO 13 J = l,S CINPUT

13 JTITLECJ,I) = KTITLECJ) CINPUT
C CINPUT
C HAS FUNCTION HO. BEEN ALREADY USED? CINPUT
C CINPUT

IF CNTICI).NE.O) WRITEC6,14) I CINPUT
14 FORMATC'O FUNCTION NO.' ,14,' HAS ALREADY BEEN INPUTTED AND WILL BECINPUT

lREPLACED BY NEXT FUNCTION') CINPUT
NTICI) = J1 CINPUT
J2 = J1+4 CINPUT

C CINPUT
C INPUT CARD E.2 CINPUT
C CINPUT

READCS,IS) CTABCJ) ,J = J1,J2) CINPUT
IS FORMAT C6F12.0) CINPUT

IS = I-IS CINPUT
IF CIS.EQ.O) WRITEC6,16) CINPUT
IF CIS.EQ.O) GOTO 40 PAGE
WRITEC6,(1) NPG PAGE

41 FORMATC'1',122X,'PAGE',IS) PAGE
NPG=NPG+1 PAGE

16 FORMATC/////) CINPUT
40 WRITEC6,17) I,CJTITLECJ,I),J=I,S),I,ITICI),CTABCJ),J=JI,J2) PAGE
17 FORMATC' FUNCTIOH NO.',I4,4I,SA4,20I,'NTIC',I2,') =',IS,4SI, PAGE

* 'CARDS E'//10X,'DO',13X,'D1',13I,'D2',13X,'D3',13X,'D4'/SFIS.4//)CINPUT
DO = TABCJ1) CINPUT
D1 = TAB CJ1+ 1) CINPUT
D2 = TABCJ1+2) CINPUT
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J 1 = J2+ 1 CnlPUT
IF (Dl) 22,18,20 CINPUT

C CINPUT
C FUIICTIOI IS COISTAIT D2 FOR ALL D. CIHPUT
C CIHPUT

18 WRITE(6,19) D2 CIHPUT
19 FORMAT (7X, 'FUNCTION IS CONSTAIT' ,FI2.6) CI~UT

GO TO 11 CINPUT
C CINPUT
C 5TH ORDER POLYBOMIAL 1ST FUIICTIOI CINPUT
C INPUT CARD E.3 CINPUT
C CIHPUT

20 J2 = Jl+5 CIHPUT
READ(S,IS) (TAB(J),J = Jl,J2) CINPUT
WRITE(6,211 (TAB(J) ,J = Jl,J2) CINPUT

21 FORMAT(7X,'FIRST PART OF FUNCTION - 5TH DEGREE POLYBOMIAL'// CIHPUT
* 8X, ' AO' , 13X, ' AI' , 13X, ' A2' , 13X, ' A3' , 13X, ' A4' , 13X, ' AS' , 13X/CI HPUT
* 6F15.6/f) CINPUT
Jl = J2+1 CINPUT
GO TO 25 CIHPUT

C CINPUT
C TABLE LOAD 1ST FUllCTIOI CINPUT
C INPUT CARDS E.4.A-E.4.N CINPUT
C CIHPUT

22 READ(5,23) HPI CINPUT
23 FORMAT (1216) CINPUT

TAB(Jl) = NPI CINPUT
Jl = Jl+1 CINPUT
J2 = Jl+2*NPI-l CINPUT
READ(5,15) (TAB(J) ,J = Jl,J2) CINPUT
WRITE(6,24) NPI, (TAB(J) ,J = Jl, J2) CINPUT

24 FORMAT(7X,'FIRST PART OF FUNCTION - ',14,' TABULAR POINTS'// CINPUT
* 8X,'D',16X,'F(D)' /(Fl5.6,FlS.4» CINPUT
Jl = J2+1 CIHPUT

C CINPUT
C CHECK FOR SECOND FUNCTION CINPUT
C CINPUT

25 IF(D2) 28,11,26 CINPUT
C CINPUT
C SECOND FUNCTION 5TH ORDER POLYNOMIAL CIHPUT
C INPUT CARD E.3 CINPUT
C CINPUT

26 J2 = Jl+5 CINPUT
READ(5,IS) (TAB(J),J = Jl,J2) CINPUT
WRITE(6,27) (TAB(J),J = Jl,J2) CINPUT

27 FORMAT(7X,'SECOHD PART OF FUNCTION - 5TH DEGREE POLYHOMIAL'// CINPUT
• 8X, 'BO' ,13X, 'Bl' ,13X, 'B2', 13X, 'B3' ,13X, 'B4' ,13X, 'BS' ,13X/CINPUT
* 6F15.6//) CINPUT
Jl = J2+1 CINPUT
GO TO 11 CINPUT
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C
C SECOllD FUNCTION ... TABLE LOAD
C INPUT CARDS E.4.A-E.4.N
C

28 BEADC5,23) !PI
TABCJl) = !PI
Jl = Jl+l
J2 = Jl+2*HPI-l
BEADC5,lS)CTABCJ),J = Jl,J2)
WRITEC6,29) !PI, CTABCJ), J = Jl,J2)

29 FORMATC7X,'SECOND PART OF FUNCTION - ',14,' TABULAR POINTS'//
* 8X,'D',16X,'FCD)' /CF15.6,Fl5.4»
Jl = J2+1
GO TO 11

30 MK'l'Bl = Jl-l
CALL KI!PUT
CALL FIHPUT
CALL HIHPUT
RETUBN
ElID
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CMPUTE
REV 111.2 OS/OS/S4REVIII
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SUBROUTINE CMPUTE CK, M, FT}

IMPLICIT REAL'S CA-H,O-Z)
COMMaH/COHTRL/ TIllE, ISEG, IJHT ,HPL ,HBLT ,HBAG, RVER, HGRHD ,

* HS,HQ,HSD,HFLX,HHRHSS,HWIHDF,HJHTF,HPRT(36) ,HPG
COMMaH/CDIHT/ UUC4} ,GRC3,4},

• E(3,240) , FC5,240) ,GG(5,240} ,YC5,240} ,UC5,240},
• R,BPRIHT,HS,TPBIHT,TSTABT,ICHT,IDBL,IFLAG

COMMaH/COMAIH/ VAB(240) ,DEB(240} ,DT,HO,HMAX,HMIH,BSTIME,
• ISTEP , HSTEPS ,HDIHT,HiQ,IRSIH, IRSOUT

TIME = TSTABT + FT
CALL DZP (HEQ,VAB,GG,E,FT,M)
IF CHPBTC26}.EQ.2} CALL OUTPUTCO}
CALL PDAUX CVAB,DEB,HEQ,K}
IF CHPBT(26).EQ.2) CALL OUTPUTCl}
BETURH
END

C

•
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SUBROUTINE CONTCT CONTCT
C REV 111.2 OS/OS/S4REVIII
C CONTROLS THE CALLING OF SUBROUTINES REQUIRED TO COMPUTE THOSE CONTCT
C EXTERNAL FORCES AND TORQUES ACTING 01 THE BODY SEGMENTS. CONTCT
C CONTCT

IMPLICIT REAL*S (A-H,O-Z) CONTCT
COMMON/CONTRLI TIME, NSEG, NJNT ,NPL, BBLT .BBAG, RVEH, NGRBD, CONTCT

* NS ,NQ , IISD ,IIFLX, !JBRBSS ,IIWINDF ,NJNTF ,IPRT (36) ,IPG PAGE
COMMOII/JBARTZI MNPL( 30) ,MNBLT ( S) ,IOJSEG( 30) ,MNBAG( 6), CONTCT

* MPL(3,5,30) ,MBLT(3,5,S) ,MSEG(3,5,30) ,MBAG(3,10,6), CONTCT
* NTPL( 5,30) ,lITBLT( 5,S) ,lITSEG( 5,30) CONTCT
COMMON/FORCES/PSF(7,70),BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

* PRJNT(7,30) ,IPANEL(5) ,IPSF,NBSF,NSSF,NBGSF CONTCT
COMMON/TABLES/MXNTI,MXNTB,MXTBl,MXTB2,HTI(50) ,HTAS(1250) ,TAS(4500)DIMENB
COMMON/RRNESSI BAR(15,lOO) ,BB(lOO) ,BBDOT(lOO) ,PLOSS(2,100), CONTCT

* XLONG(20) ,HTIME(2) ,IBAR(5,100) ,HL(2,lOO), CONTCT
* NPTSPB(20) ,IPTPLY(20),NTHRNS(20) ,NBLTPH(5) CONTCT

COMMON/WINDFRI WTIME(30),QFU(3,5) ,QFV(3,5) ,WF(3,30),IWIND(30), WINDOP
* MWSEG(7,30) ,NFVSEG(6) ,IIFVNT(5) ,MOWSEG(30,30) WINDOP

DATA MAXPSF/70I,MAXBSF/201,MAXSSF/461 NCFORC
C CHGIII
C MAXSSF SHOULD BE 40 BUT IT IS ALLOWED TO OVERFLOW INTO BAGSF NCFORC
C CHGIII

CALL ELTIME(l,12) CONTCT
NPSF = 0 CONTCT
NBSF = 0 CONTCT
NSSF = 0 CONTCT
IF (NfL.LE.O) GO TO 21 CONTCT

C CONTCT
C CALL PLELP ROUTINE FOR EACH ALLOWED PLANE-SEGMENT CONTACT. CONTCT
C CONTCT

DO 20 J=l,NPL CONTCT
IF(MNPL(J).EQ.O) GO TO 20 CONTCT
KPL = MNPL(J) CONTCT
DO 19 I=l,KPL CONTCT
IPSF = IPSF+l CONTCT
IF(NPSF.GT.MAXPSF) STOP 57 CHGIII
Ml = MPL(l,I,J) CONTCT
M2 = MPL(2,I,J) CONTCT
M3 = MPL(3,I,J) CONTCT
NT = lITPL(I,J) CONTCT
JT = NTAS (NT) CONTCT
TAB (JT) = 0.0 CONTCT

19 CALL PLELP(M2,M3,Ml,J,NT) CONTCT
20 CONTINUE CONTCT
21 IF(NBLT.LE.O) GO TO 41 CONTCT

C CONTCT
C CALL BELTRT ROUTINE FOR EACH ALLOWED BELT-SEGMENT CONTACT. COllTCT
C CONTCT

DO 30 J=l,NBLT COllTCT
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IFCMNBLTCJ).EQ.O) GO TO 30 CONTCT
KBLT = MlBLTCJ) CONTCT
DO 29 l=l,KBLT CONTCT
HBSF = HBSF+ I CONTCT
IFCNBSF.GT.MAXBSF) STOP 58 CHGIII
III = MBLT CI , I ,J) CONTCT ..
112 '"' MBLTC2,I,J) CONTCT
M3 = IIBLTC3,I,J) CONTCT
NT = NTBLTCI ,J) CONTCT
JT = NTAB CNT) CONTCT
TABCJT) = 0.0 CONTCT
NF = NTABCNT+5) CONTCT
IF CNF.HE.O) JT = NTABCNT+6) CONTCT
IF CNF.NE.O) TABCJT) = 0.0 CONTCT

29 CALL BELTRT(M2,M3,MI,J,NT) CONTCT
30 CONTINUE CONTCT

C CONTCT
C CALL SEGSEG ROUTINE FOR EACH ALLOWED SEGMEHT-SEGMENT CONTACT. CONTCT
C CONTCT

41 DO 50 J=I,JlSEG CONTCT
IF(MHSEGCJ).EQ.O) GO TO 50 CONTCT
KSEG = MNSEGCJ) CONTCT
DO 49 1= I,KSEG CONTCT
NSSF = NSSF+I CONTCT
IFCNSSF.GT.MAXSSF) STOP 59 CRGIII
III = MSEGCI,I,J) CONTCT
M2 = MSEGC2,I,J) CONTCT
M3 = MSEGC3, I ,J) CONTCT
NT = NTSEGCI,J) CONTCT
JT = NTAB CNT) CONTCT
TABCJT) = 0.0 CONTCT

49 CALL SEGSEGCJ,MI,M2,M3,NT) CONTCT
50 CONTINUE CONTCT

C CONTCT
C CALL AIRBAG ROUTINE FOR ALLOWED BAG-SEGMENT CONTACTS, IF ANY. CONTCT
C CONTCT

IF (NBAG.HE.O) CALL AIRBAG CONTCT
C CONTCT
C CALL WINDY ROUTINE FOR WIND FORCES ON EACH SEGMENT. CONTCT
C CONTCT

DO 60 J=l,NSEG CONTCT
IF CMWSEG(l,J).EQ.O) GO TO 60 CONTCT
M=MWSEGCl ,J) WINDOP
III = MWSEGC2,J) CONTCT
M2 = MWSEGC3,J) CONTCT
M3 = MWSEGC4,J) CONTCT
NT = MWSEGC5,J) CONTCT
CALL WINDY CM,MI,M2,M3,HT) WINDOP

60 CaNTIHUE CONTCT
C CONTCT
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CALL WINDY FOR FORCE FUBCE FUBCTIOI CALCULATIONS.

BFORCE = NFVSEG(6)
IF (NFORCE.GT.O) CALL WINDY (O,Ml,M2,MJ,NT)

CALL HBELT ROUTINE FOR EACH HARNESS-BELT SYSTEM...
IF (HBRISS.LE.O) GO TO 80
Jl = 1
KILO = 0
DO 70 I=I,NBRISS
IF (NBLTPH(I) .LE.O) GO TO 70
J2 = Jl + IBLTPH(I) - 1
CALL HBELT (Jl,J2,KHLO,0)
Jl = J2+1

70 CONTIHUE

CALL SPDAMP FOR SPRING DAMPER FORCES, IF AMY

80 IF (ISD.BE.O) CALL SPDAMP
CALL ELTIME (2,12)
RETURN
END
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SUBROUTINE CROSS(A,B,C)

COMPUTES VECTOR CROSS PRODUCT C = A X B.

ARGUMENTS
A,B,C: VECTORS OF LENGTH 3 WHERE C=AXB.

IMPLICIT REAL*e (A-H,O-Z)
DIME»SION A(3),B(3) ,C(3)
C(l) = A(2)*B(3) - A(3)*B(2)
C(2) = A(3hBO) - AO)*S(3)
C(3) = A(l)*S(2) - A(2)*S(l)

RETUlUl
EBD
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NOTE: DAUX SHARES /TEMPVS/ WITH DAUX11,12,22,31,32 &33.

IF 1110, U1 AND U2 HAVE BEEN SET UP BY CALLING ROUTINE.

SET UP INITIAL VALUES OF A & B ARRAYS AND U & V VECTORS.
MODIFY U1 & U2 ARRAYS BY CONTACT AND JOINT FORCES.

COMPUTES DERIVATIVES FOR IHTEGRATOR ROUTINE BY
(1) SET UP INITIAL VALUES FOR ARRAY OF SYSTEM EQUATIONS.
(2) MODIFY ARRAYS BY CONSTRAIHTS.
(3) SOLVE SYSTEM OF EQUATION FOR F,TQ,QQ AND V4.
(4) EVALUATE DERIVATIVES SEGLA AND WMEGD.

BEV IV
SUBROUTINE DAUX(11)

IF CI1.NE.0) GO TO 8

CALL CHAI NCHPRT C36) )
CALL SETUP1
CALL VEHPOS
CALL COHTCT
CALL VISPRCO,O)
CALL EJOIHTCO,O)
CALL SETUP2

LOGICAL'l FREE
COMMOH/TEMPVS/ CC3,3,600) ,RHSC3,S4) ,IJKCS4,S4) ,IJ,HQ2S,

• IDUM(458) ,FREE(30)
DIMENSIOH T1(3) ,T2(3) ,T3(3)
CALL ELTIMECl ,9)

DAUX
07/24/86SLIP

DAUX
DAUX
DAUX
DAUX
DAUX
DAUX

IMPLICIT REAL'SCA-H,O-Z) DAUX
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,HBLT,HBAG,HVEH,NGRHD, DAUX

• NS,NQ,NSD,NFLX,HHRHSS,HWIUDF,NJHTF,HPRT(36),HPG PAGE
COMMON/SGMHTS/ DC3,3,30),WMEGC3,30) ,WMEGD(3,30) ,U1C3,30) ,U2C3,30) ,DAUX

• SEGLPC3,30),SEGLVC3,30) ,SEGLA(3,30) ,NSYM(30) DAUX
COMMON/DESCRP/ PHIC3,30) ,W(30) ,RW(30) ,SR(4,60) ,BAC3,60),HBC3,60), SLIP

• RPHIC3,30) ,RTC3,3,60) ,SPRINGCS,90) ,VISCC7,90) , DAUX
• JNT(30) ,IPIH(30) ,ISING(30) ,IGLOB(30) ,JOIHTF(30) DAUX

COMMON/CMATRX/ V1C3,30) ,V2C3,30) ,V3C3,12) ,B12C3,3,60) ,A22C3,3,60) ,DAUX
• FC3,30) ,TQC3,30) ,WJ(30) ,A11C3,3,30) SLIP

COMMON/CSTRNT/ A13C3,3,24),A23C3,3,24),B31C3,3,24),B32C3,3,24), DAUX
• HRTC3,3,12) ,RK1C3,12) ,RK2C3,12) ,QQC3,12) ,TQQC3,12) ,DAUX
• RQQC3,12) ,HQQC3,12) ,SQQ(12) ,CFQQ(12), DAUX
• KQI(12) ,KQ2(12) ,KQTYPE(12) DAUX

COMMON/FLXBLE/ HFC4,12,8) ,B42C3,3,24) ,V4C3,8) ,NFLEXC3,8) DAUX
COMMON/CNSHTS/ PI,RADIAH,G.THIRD,EPS(24), DAUX

• UNITL,UNITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSGC3,20,3),DPMIC3,3,30) ,LPMI(30), ATBIII

• NSG(9) ,MSGC20,9) ,MCG,MCGINC24.S),KREFC20,9) TTHKREF
DAUX
DAUX
DAUX
SLIP
SLIP
SLIP
TGMOD2
DAUX
DAUX
DAUX
DAUX
DAUX
DAUX
DAUX
DAUX
DAUX
JDRIFT
DAUX
DAUX
DAUX
DAUX
DAUX
DAUX

C
C
C

C
C
C
C
C
C
C

C
C
C

c
C
C
C
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IF CHFLX.GT.O) CALL FLXSEG DAUX
C DAUX
C MODIFY U1,U2 AND ADD G TO U1. DAUX
C DAUX

DO 5 J= 1,HGRHD DAUX
IF <ISIHGCJ» 1,3,5 DAUX

1 DO 2 1=1,3 DAUX
UlCI,J) = SEGLACI,J) DAUX

2 U2CI,J) = WMEGDCI,J) DAUX
GO TO 5 DAUX

3 DO 4 1=1,3 DAUX
UlCI,J) = U1CI,J)*RWCJ) + GBAVTYCI) DAUX

4 U2CI,J) = U2CI,J)*RPHICI,J) DAUX
5 CONTIHUE DAUX

C DAUX
C SET UP BODY SEGMENT SYMMETRY DAUX
C HSYMCJ) = 0 3D MOTIOH DAUX
C NSYMCJ) = J CENTRAL SEGMENT 2D MOTION, HO LATERAL MOTION DAUX
C NSYMCJ) = K SEGMENT J SYMMETRIC TO SEGMENT K, ALL MOTION DAUX
C IN THE X-Z PLANE, NO LATERAL MOTIOH DAUX
C NSYYCJ) = -K SEGMENT J MIRROR SYMMETRIC TO SEGMENT K. EQUAL DAUX
C BUT OPPOSITE LATERAL MOTIOH PERMITTED DAUX
C DAUX

DO 20 J=l,NGBHD DAUX
IF CNSYMCJ).EQ.O) GO TO 20 DAUX
K = IABSCNSYMCJ» DAUX
DO 205 L=1,3 TGMOD2
T1CL) = U2CL,J) TGMOD2
T2CL) = U2CL,K) TGMOD2
T3CL) = U2CL,J) TGMOD2

205 CONTINUE TGMOD2
IFCLPMICJ).EQ.O.AHD.LPMICK).EQ.O) GO TO 201 TGMOD2
IF(LPMICJ).NE.O.AND.LPMICK).EQ.O) GO TO 202 TGMOD2
IFCLPMICJ).EQ.O.AHD.LPMICK).HE.O) GO TO 203 TGMOD2
CALL DOT31CDPMIC1,1,J) ,U2C1,J) ,T1) TGMOD2
CALL DOT31CDPMIC1,1,K) ,U2C1,K) ,T2) TGMOD2
GO TO 201 TGMOD2

202 CALL DOT31CDPMIC1,1,J) ,U2C1,J) ,Tl) TGMOD2
GO TO 201 TGMOD2

203 CALL DOT31CDPMIC1,1,K) ,U2C1,K) ,T2) TGMOD2
201 CONTINUE TGMOD2

IF CHSYMCJ).EQ.J) GO TO 19 DAUX
IF CK.LT.J) GO TO 16 DAUX
U1C1,J) = 0.5*CU1C1,J) + UlC1,K» DAUX
U1C3,J) = 0.5*CU1C3,J) + U1C3,K» DAUX
T3(2) = 0.5*(T1C2) + T2(2» TGMOD2
GO TO 17 DAUX

16 U1C1,J) = U1C1,K) DAUX
U1C3,J) = U1C3,K) DAUX
T3(2) = T2(2) DAUX
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17 IF (NSYM(J).GT.O) GO TO 19 DAUX
IF (K.LT.J) GO TO 18 DAUX
Ul(2,J) = 0.5*(Ul(2,J) - Ul(2,K» DAUX
T3(1) = 0.5*(TI(1) - T2(1» TGMOD2
T3(3) = 0.5*(Tl(3) - T2(3» TGMOD2
GO TO 206 DAUX

18 Ul(2,J) = -Ul(2,K) DAUX
T3 (1) = -T2 (l) TGMOD2
T3(3) = -T2(3) TGMOD2
GO TO 206 DAUX

19 Ul(2,J) = 0.0 DAUX
T3(1) = 0.0 TGMOD2
T3(3) = 0.0 TGMOD2

206 IF(LPMI(J).EQ.O) GO TO 207 TGMOD2
CALL MAT31(DPMI(l,l,J),T3,U2(l,J» TGMOD2
GO TO 20 TGMOD2

207 U2(l,J) = T3(1) TGMOD2
U2(2,J) = T3(2) TGMOD2
U2(3,J) = T3(3) TGMOD2

20 COHTlHUE TGMOD2
C MOl
C INITIALIZE IJK ARRAY AID IJ COUlTER TO ZERO. DAUX
C D~

8 NQ2S = 2*IS + NFLX + NQ DAUX
NJ2 = NQ2S + 2*NJHT DAUX
IF (NJ2.GT.54) WRITE (6,11) NS,HFLX,NQ,NJHT,NJ2 DAUX

11 FORMAT('ONS=' ,16,' ,NFLX=' ,16,' ,NQ=' ,16,' ,NJHT=' ,16,' AND NJ2=' ,16/AFREVS
*' THE VALUE OF NJ2 EXCEEDS THE ARRAY SIZES FOR US AND IJK IN SUBBDAUX
*OUTINE DAUX. PROGRAM TERMINATED. ') DAUX

IF (NJ2.GT.54) STOP 34 DAUX
MJ2 = NJ2 DAUX
DO 10 l=l,NJ2 DAUX
DO 10 J=l,NJ2 DAUX

10 IJK(I,J) = 0 DAUX
iJ = 0 DAUX

C MOl
C ELMINATE SEGLA AND WMEGD FROM SYSTEM OF EQUATIONS. DAUX
C DAUX

IF (NS.GT.O) CALL DAUX55 DAUX
IF (NJHT.EQ.O) GO TO 12 DAUX
IF (NFLX.GT.O) CALL DAUX44 DAUX
CALL DAUXII DAUX
CALL DAUX12 DAUX
CALL DAUX22 DAUX

12 IF (NQ.LE.O) GO TO 15 DAUX
IF (NJHT.EQ.O) GO TO 13 DAUX
CALL DAUX31 DAUX
CALL DAUX32 DAUX

13 CALL DAUX33 DAUX
DO 14 l=l,NQ DAUX
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14 IF (KQTTPE(I).GE.4) MJ2 = -NJ2 DAUX
15 IF (NPRT(8).EQ.0) GO TO 28 DAUX
21 WRITE (6,22) NPG,(J,J=I,NJ2) PAGE

HPG=NPG+l PAGE
22 FORMAT('1 DAUX PRINT OF IJK MATRIX' ,97X,'PAGE',15//6X,4013) PAGE

DO 23 I=I,BJ2 DAUX
23 WRITE (6,24) I,(IJK(I,J) ,J=I,NJ2) DAUX
24 FORNAT(I3,3X,40I3) DAUX

WRITE (6,29) DAUX
29 FORMAT('O DAUX PRINT OF RRS ARRAY'//) DAUX

DO 30 X=I,NJ2 DAUX
30 WRITE (6,27) X,(RHS(I,X) ,1=1,3) DAUX

WRITE (6,25) BPG PAGE
HPG=NPG+l PAGE

25 FORMAT('1 DAUX PRINT OF C ARRAY ELEMENTS',91X,'PAGE',I5//) PAGE
DO 26 K=1, IJ DAUX

26 WRITE (6,27) X, «C<I,J,K) ,J=1,3) ,1=1,3) DAUX
27 FORMAT(I6,9GI4.7) DAUX
28 IF (NPRT(S).EQ.-2) GO TO 31 DAUX

C DAUX
C SOLVE SYSTEM OF EQUATIONS FOR F,TQ,QQ & V4. DAUX
C DAUX

CALL FSMSOL (C,RHS,IJK,MJ2,IJ,54,600) CHGIII
IF (~PRT(S).EQ. 2) SPRT(S) = -2 DAUX
IF (HPRT(S).EQ.-2) GO TO 21 DAUX

31 IF (NPRT(S).EQ.-2) NPRT(8) z 0 DAUX
EPS12 = EPS (12) JDRIFT
IF (NJNT.EQ.O) GO TO 49 DAUX
DO 51 1= 1,NJNT DAUX
NJ = HQ2S + I DAUX
NI = NJ+NJNT DAUX
DO 51 K=l,3 DAUX
IF (DABS(RHS(X,NJ».LT.EPSI2) RHS(X,NJ) = 0.0 DAUX
IF (DABS(RHS(X,NI».LT.EPSI2) RHS (X,NO = 0.0 DAUX
TQ (X , I ) = TQ (X , I ) - RaS(X,NO DAUX

51 F(K,I) = RHS(K,HJ) DAUX
49 IF (NQ.EQ.O) GO TO 53 DAUX

DO 52 1= l,HQ DAUX
J = 2*HS + NFLX + I DAUX
DO 52 K=l,3 DAUX
IF (KQTYPE(I).LT.O) RHS(X,J) = 0.0 DAUX
IF (DABS(RHS(K,J».LT.EPSI2) RBS(X,J) = 0.0 DAUX

52 QQ(K,I) = RHS(X,J) DAUX
53 IF (NFLX.EQ.O) GO TO 70 DAUX 4

DO 54 I=I,HFLX DAUX
J = 2*NS + I DAUX
DO 54 X=I,3 DAUX
IF (DABS(RHS(X,J».LT.EPSI2) RBS(X,J) = 0.0 DAUX

54 V4(X,I) = RRS(X,J) DAUX
C DAUX
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C
C

C
C
C

C
C
C

C
C
C

C
C
C

BACKUP SOLUTION FOR SEGLA AID WMEGD.

70 DO 71 J=I,NGRND
DO 71 1=1,3
SEGLACI,J) = UICI,J)

71 WMEGDCI,J) = U2CI,J)
IF CHS.EQ.O) GO TO 79

SET UP SEGLA & WMEGD FOR SIHGULAR SEGMENTS.

IS = 0
DO 78 J=I.NGRHD
IF CISINGCJ).LE.O) GO TO 78
IS = IS+2
DO 77 1=1,3
IF CDABSCRHSCI,IS-l» .LT.EPSI2) RHSCI,IS-l) = 0.0
SEGLACI,J) = SEGLACI,J) + RHSCI,IS-l)
IF CDABSCRHSCI,IS ».LT.EPSI2) RHSCI,IS = 0.0

77 WMEGDCI,J) = WMEGDCI,J) + RHSCI,IS)
78 CONTINUE
79 IF CNJNT.EQ.O) GO TO 80

ELIMINATE F

DO 75 M=I,NJNT
N = lABS CJIIT CM) )
IF CN.EQ.O) GO TO·73
DO 72 1=1,3
DO 72 J=I.3
SEGLACI,N ) = SEGLACI,N ) - AIICI,J,M)*RWCH )*FCJ,M)
SEGLACI,M+l) = SEGLACI,M+l) + AIICI,J,M)*RWCM+I)*FCJ,M)
WMEGDCI,N) = WMEGDCI,N ) - BI2CJ,I,2*M-l)*RPHICI,N )*FCJ,M)

72 WMEGDCI,M+l) = WMEGDCI,M+l) - BI2CJ,I,2*M )*RPHICI,M+I)*FCJ,M)

ELIMINATE TQ

73 IF CFREECM» GO TO 75
L = NQ2S + HJIIT + M
DO 74 1=1,3
DO 74 J=I,3
WMEGDCI,N ) = WMEGDCI,N ) - A22CI,J,2*M-l)*RPHICI,H )*RHSCJ,L)

74 WMEGDCI,M+l) = WMEGDCI,M+l) + A22CI,J,2*M )*RPHICI,M+I)*RHSCJ,L)
75 CONTINUE
80 IF CNQ.EQ.O) GO TO 83

ELIMINATE QQ

DO 82 K= 1 ,IIQ
IF CKQTYPECK).LT.O) GO TO 82
N = KQICK)
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M = KQ2(K) DAUX
DO 81 1=1,3 DAUX
DO 81 J=I,3 DAUX
SEGLACI.N) = SEGLACI,N) - AI3(I,J.2*K-l)*aW(N) *QQCJ.K) DAUX
SEGLACI.M) = SEGLACI.M) - AI3(I.J.2*K )*RW(M) *QQ(J.K) DAUX
WMEGD(I.N) = WMEGDCI,N) - A23CI.J.2*K-l)*BPHI(I,H)*QQ(J.K) DAUX

81 WMEGD(I,M) = WMEGD(I,M) - A23(I.J,2*K )*BPHI(I,M)*QQCJ,K) DAUX
82 CONTUlUE DAUX
83 IF (HFLX.EQ.O) GO TO 90 DAUX

C DAUX
C ELIMINATE V4 (TORQUES FOR FLEXIBLE SEGMEHTS) DAUX
C DAUX

DO 84 N=I,NFLX DAUX
Nl = HFLEXCl,l) DAUX
12 = NFLEXC2,N) DAUX
13 = HFLEXC3.N) DAUX
DO 84 1=1.3 DAUX
DO 84 J=I,3 DAUX
WMEGD(I.Hl) = WMEGD(I.Hl) - B42(J.I,3*H-2)*RPHI(I.HI)*V4(J.H) DAUX
WMEGD(I,N2) = WMEGD(I.N2) - B42(J,I.3*I-l)*BPHI(I,N2)*V4(J.N) DAUX

84 WMEGDCI,N3) = WMEGD(I,N3) - B42CJ,I.3*N )*RPHI(I,N3)*V4(J,N) DAUX
90 DO 91 J=I.NGRND DAUX

DO 91 1=1,3 DAUX
IF CDABSCWMEGDCI.J».LE.EPSI2) WMEGD(I.J) = 0.0 DAUX

91 IF CDABSCSEGLACI.J».LE.EPSI2) SEGLACI,J) = 0.0 DAUX
C DAUX
C OPTIONAL OUTPUT OF FUNCTIONS AND DERIVATIVES. DAUX
C DAUX

IF CHPRT(9).NE.0) CALL PRIHT(6H DAUX ) DAUX
C DAUX

CALL ELTlMEC2.9) DAUX
RETURN DAUX
END DAUX
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SUBROUTIHE DAUX11 DAUX11
C REV IV 07/24/86SLIP
C CALLED BY SUBBOUTIHE DAUX TO COMPUTE DAmn 1
C DAUXll
C -1 - 1 DAUX 11
C (C1I) = (Bll) (M) (All) + (B12) (PHI> (A2I) DAUXll
C DAUXll
C -1 -1 DAUXll
C CRI) = (B1I) CM) CUI) + (BI2) CPHI) CU2) - (VI) DAUXll
C DAUXll

IMPLICIT BEAL*S(A-H,O-Z) DAUXll
COMMOlJ/COIITBLI TIME,HSEG,HJIIT ,HPL,HBLT ,HBAG,HVEH,HGBHD, DAUXII

* HS,NQ,HSD,HFLX,lJHRHSS,HWIHDF,HJIITF,HPBT(36) ,HPG PAGE
COMMOH/SGMNTSI D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,DAUXII

* SEGLP(3,30) ,SEGLVC3,30) ,SEGLA(3,30) ,HSYM(30) DAUX11
COMMOH/DESCBPI PHIC3,30),W(30) ,BW(30) ,SB(4,60) ,HA(3,60) ,HBC3,60), SLIP

* BPHIC3,30) ,HT(3,3,60) ,SPBIHG(5,90) ,VISC(7,90) , DAUX11
* JIIT(30) ,IPIH(30) ,ISIlJG(30) ,IGLOB(30) ,JOIIITF(30) DAUXll

COMMOH/CMATBXI V1C3,30),V2(3,30) ,V3C3,12) ,B12C3,3,60) ,A22C3,3,60) ,DAUXII
* F(3,30) ,TQ(3,30) ,WJ(30) ,All(3,3,30) SLIP

COMMOH/TEMPVSI C(3,3,600) ,BHS(3,54) ,IJK(54,54) ,IJ,HQ2S CHGIII
* ,DH(3,3) ,DM(3,3) ,SH(3,3) ,SM(3,3) ,HH(3,3) ,BH(3) DAUXll

CALL ELTIMECl,14) DAUXII
DO 30 M=I,HJHT DAUXll
H = IABSCJHTCM» DAUX11
MQ = HQ2S + M DAUX11
IJ = IJ+1 DAUX11
IJK(MQ,MQ) = IJ DAUXll
IF CN.GT.O) GO TO 13 DAUX11

C DAUXll
C IF CN (I) SET Cll (M,M) = I DAUXll
C DAUXll
C AND RHS CM) = VI (M) DAUX11
C DAUX11

DO 12 1=1,3 DAUX11
DO 11 J=I,3 DAUX11

11 CCI,J,IJ) = 0.0 DAUX11
CCI,I,IJ) = 1.0 DAUX11

12 RHS(I,MQ) = V1CI,M) DAUX11
IJKCMQ,MQ) = -IJ DAUX11
GO TO 30 DAUX11

C DAUXll
C IF (N ) 0) SET RHS (M) = U1 un - UICM+ 1) - VICM) DAUXll
C + B12CM,H)U2CH) + B12CM,M+l)U2CM+1) DAUX11
C DAUXll
C AND C11 (M,H) = BWCH) + BW(M+ I) DAUXll
C + BI2(M,H )PHICH )'A21(H ,M) DAUX11
C + BI2(M,M+I)PHICM+I) , A2ICM+1 ,II> DAUXll
C DAUX11

13 DO 15 1=1,3 DAUX11
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Tl = -VI (I,M)
DO 15 J = 1,3
Tl = Tl + B12(I,J,2*M-l)*U2(J,N) + B12(I,J,2*M)*U2(J,M+l)

* + All(I,J,M)*(Ul(J,N) - Ul(J,~l»

IF (J.LT.I) GO TO 15
T2 = 0.0
IF CJ.EQ.I) T2 = RWCN) + RW(M+l)
DO 14 K=1,3

14 T2 = T2 + B12(I,K,2*M-l)*BPHI(K,H )*B12CJ,K,2*M-l)
* + B12CI,K,2*M )*BPHI(K,M+l)*B12(J,K,2*Y )
C(I ,J ,IJ) = T2
C(J,I,IJ) = T2

15 RHS(I,MQ) = Tl
IF (ISIHGCH).HE.O) GO TO 30
L = 0
IF (H.GT.l) L = IABS(JHT(N-l»
IF (L.EQ.O) GO TO 18

C
C IF (N > 1) AND (L = JNT(N-l) > 0)
C
C SET CllCY,N-l) = -RW(N) + B12(Y,N)PHI(H)'A2lCN,N-l)
C
C T
C A1lD Cll(N-1,Y) = C(Y,N-1)
C

KJHT = HQ2S + H -1
IJ = IJ+l
IJK(MQ,KJHT) = IJ
IJK(KJNT,MQ) = IJ+l
DO 17 1=1,3
DO 17 J=1,3
C(I,J,IJ) = 0.0
DO 16 K=1,3

16 C(I,J,IJ) = C(I,J,IJ) + B12(I,K,2*Y-l)*BPHI(K,N)*B12(J,K,2*N-2)
• - All (I ,K ,YhRWCN) *All CJ ,K ,N-1)

17 C(J,I,IJ+l) = C(I,J,IJ)
IJ = IJ+l

18 IF CM.EQ.NJHT) GO TO 30
Ml = M+l
DO 21 L=M1,NJNT
IF (IABS(JHT(L».NE.N) GO TO 21

C
C IF (L > M) AND (JNT(L) = N)
C
C SET Cll(Y,L) = RW(H) + B12(Y,H)PHI(N)'A2l(N,L)
C
C T
C AND Cll(L,M) = Cll(M,L)
C

KJHT = NQ2S + L
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DAUXll
DAUXII
DAUXII
DAUXII
DAUXII
DAUXII
DAUXII
DAUXII
SLIP
DAUXII
DAUXII
DAUXII
DAUXII
DAUXII
DAmn 1
DAUXII

+ B12{I,K,2*M-l)*BPBI{K,I)*B12{J,K,2*L-l)
+ All{I,K,M)*RW{I)*All{J,K,L)

= C<I ,J, IJ)

IJ = IJ+l
IJK{MQ,KJIT) = IJ
IJK{KJIT,MQ) = IJ+l
DO 20 1=1,3
DO 20 J=l,3
C<I,J,IJ) = 0.0
DO 19 K=l,3

19 C(I,J,IJ) = C{I,J,IJ)

*20 C{J,I,IJ+l)
IJ = IJ+l

21 COITIIUE
30 COITUltJE

CALL ELTlME{2,14)
RETURI
EID

•

..
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SUBROUTIHE DAUX12 DAUX12
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTIHE DAUX '1'0 COMPUTE DAUX12
C DAUX12
C -1 DAUX12
C CC12} = CB12) CPHI} CA22} DAUX12
C DAUX12
C '1' DAUX12
C CC21} = CC12) DAUX12
C DAUX12

IMPLICIT REAL'SCA-H.O-Z) DAUX12
COYYOJl/COI'1'RLI TIllE, IISEG,IIJJJT ,BPL, JJBL'1' ,ISAG ,IIVEH, IGRJID. DAUX12

• IS ,IIQ ,IISD .IFLX, IHRJlSS .nnmF ,IIJI'1'F ,BPRT C36) ,NPG PAGE
COMMOV/DESCRPI PHIC3,30),WC30),RWC30),SRC4,60},HAC3.60},HBC3,60}, SLIP

• RPHIC3,30) ,H'1'C3,3,60) ,SPRIIIGCS,90) .VISCC7,90}. DAUX12
• JI'1'(30},IPIIC30},ISIIG(30} ,IGLOBC30},JOII'1'F(30) DAUX12

COMMaN/CMATRXI Vl(3,30},V2C3,30),V3C3,12} ,B12(3,3,60},A22C3,3,60) ,DAUX12
• FC3,30} ,TQC3,30} ,WJ(30} ,All(3,3,30} SLIP
LOGICAL'l FREE SLIP
COMMOI/TIMPVSI CC3,3,600) ,RHSC3,S4},IJKCS4,S4) ,IJ,IQ2S CHGIII

• ,DI(3,3) ,DYC3,3} ,SIC3,3},SYC3,3} ,HHC3,3},BIIC3} DAUX12
• ,IDUII(362) ,FREE(30} SLIP

CALL ELTIME(l,lS} DAUX12
IQSJI'1' = IQ2S + IJI'1' DAUX12
DO 60 Y=l,IJIT DAUX12
II = IABSCJI'1'CY» DAUX12
IF CI.IQ.O} GO TO 60 DAUX12
MQ = IQ2S + Y DAUX12
IF (FREE(Y)} GO TO 37 SLIP
MJN'1' = IQSJIT + Y DAUX12
IJ = IJ+l DAUX12
IJK(MQ,MJHT) = IJ DAUX12
IJK(MJNT,MQ) = IJ+l DAUX12
DO 36 1=1,3 DAUX12
DO 36 J=1,3 DAUX12
SN(I,J) = 0.0 DAUX12
SM(I,J) = 0.0 DAUX12
DO 3S K=1,3 DAUX12
SNCI,J) = SICI,J) + B12CI,K,2'Y-l) • RPHICK,N } • A22CK,J,2'Y-l} DAUX12

35 SMCI,J) = SYCI,J} + B12CI,K,2'Y ) • RPHICK,M+l} • A22(K,J,2'Y ) DAUX12
C(I,J,IJ ) = SI(I,J) - SM(I,J} DAUX12

36 CCJ,I,IJ+l) = CCI,J,IJ) DAUX12
IJ = IJ+l DAUX12

37 IF (ISIJlG(I}.HE.O) GO '1'0 SO DAUX12
IF (1.IQ.l) GO TO 43 DAUX12
IF CFRII(II-1» GO '1'0 43 SLIP
YJN'1' = IIQSJI'1' + 1-1 DAUX12
IJ = IJ+l DAUX12
IJK(MQ,MJI'1') = IJ DAUX12
IJK(MJI'1',MQ) = IJ+l DAUX12
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l' DO 42 1=1,3
DO 42 J=I,3
SII <I ,J) = 0.0
DO 41 K=1,3

41 SIl(I,J) = SIlCI,J) + BI2(I,K,2*M-l) * BPRI(K,1l ) * A22CK,J,2*1l-2)
C(I,J,IJ ) = -SIl(I,J)

42 C(J,I,IJ+l) = -SIl(I,J)
IJ = IJ+l

43 DO 49 L=H,IJIlT
IF (L.EQ.Y) GO TO 49
IF (IABSCJHT(L».HE.H ) GO TO 49
IF (FREE(L» GO TO 49
MJHT = IlQSJHT + L
IJ = IJ+l
IJKCMQ,MJHT) = IJ
IJK(MJIlT,MQ) = IJ+l
DO 48 1=1,3
DO 48 J=1,3
SIl(I,J) = 0.0
DO 47 K=1,3

47 SIl(I,J) = SIlCI,J) + BI2(I,K,2*M-l) * BPRICK,H ) * A22CK,J,2*L-l)
CCI,J,IJ ) = SIl(I,J)

48 CCJ,I,IJ+l) = SIl(I,J)
IJ = IJ +1

49 COHTIHUE
50 IF (M.EQ.IlJIlT) GO TO 60

IF (ISIHG(M+l).HE.O) GO TO 60
Ml = Y+l
DO 59 L=Ml,HJHT
IF (IABS(JHTCL» .HE.Ml) GO TO 59
IF (FREE(L» GO TO 59
llLJHT = IlQSJHT + L
IJ = IJ+l
IJK(MQ,MJIlT) = IJ
IJK(MJHT,MQ) = IJ+l
DO 58 1=1,3
DO 58 J=I,3
SM<I,J) :: 0.0
DO 57 K=1,3

57 SM(I,J) = SMCI,J) + BI2(I,K,2*Y ) * BPRICK,M+l) * A22(K,J,2*L-l)
C(I,J,IJ ) = SM(I,J)

58 C(J,I,IJ+l) = SMCI,J)
IJ = IJ +1

59 COIlTIIlUE
60 COIlTIHUE

CALL ELTIMEC2,15)
RETURH
EHD
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SUBROUTINE DAUX22 DAUX22
C REV IV 07/24/B6SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX22
C DAUX22
C DAUX22
C -1 DAUX22
C (C22) = (B22) (PHI) (A22) - (B24) DAUX22
C DAUX22
C -1 DAUX22
C (B2) = (B22) (PHI) (U2) - (V2) DAUX22
C DAUX22

IMPLICIT REAL'B(A-H,O-Z) DAUX22
COMMOI/COHTBL/ TIME,NSEG,IJIT,IPL,IBLT,IBAG,IVEH,IGRID, DAUX22

• IS , IQ , lSD, IFLX, JlHIUJSS , IWUJDF ,IJITF , SPRT (36) , SPG PAGE
COMMON/SGMlTS/ D(3,3,30),WMEG(3,30),WMlGD(3,30),UI(3,30) ,U2(3,30) ,DAUX22

• SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),ISYM(30) DAUX22
COMMOI/DESCRP/ PHI(3,30),W(30) ,RW(30) ,SR(4,60),HA(3,60) ,HB(3,60), SLIP

• BPHI(3,30) ,HT(3,3,60) ,SPRIIG(5,90) ,VISC(7,90), DAUX22
• JIT(30),IPIN(30),ISIIG(30),IGLOB(30),JOIITF(30) DAUX22

COMMON/CMiTRX/ Vl(3,30),V2(3,30) ,V3(3,12),BI2(3,3,60) ,A22(3,3,60) ,DAUX22
• F(3,30),TQ(3,30) ,WJ(30) ,All(3,3,30) SLIP

COMMOI/CEULER/ IEULER(30),BIR(3,3,90),AlG(3,30) ,ANGD(3,30), JDRIFT
II FE(3,30) ,TQE(3,30) ,CONST(5,30) JDRIFT
LOGICAL'1 FREE SLIP
COMMaI/TEMPVS/ C(3,3,600) ,RHS(3,54) ,IJK(54,54) ,IJ,NQ2S CHOIII

• ,DN(3,3),DM(3,3),SI(3,3) ,SM(3,3),HB(3,3) ,8N(3) DAUX22
• ,IDUM(362) ,FREE(30) SLIP

LOGICAL TEST DAUX22
CALL ELTIME(I,16) DAUX22
NQSJNT = NQ2S + NJIT DAUX22
DO 90 M=I,NJNT DAUX22
MJNT = NQSJNT + M DAUX22
DO 60 1=1,3 DAUX22

60 BHS(I,MJNT) = V2(I,M) DAUX22
N = IABS(JNT(M» DAUX22
IF (B.EQ.O) GO TO 90 DAUX22
IF (FREE(Y» GO TO 90 SLIP
IJ = IJ+l DAUX22
IJKCMJNT,MJNT) = IJ DAUX22
DO 61 J=I,3 DAUX22
DO 61 1=1,3 DAUX22

61 HH(I,J) = 0.0 DAUX22
LOO = IPIN(Y)+B SLIP
TEST = •FALSE. DAUX22
GO TO (64,64,64,62,64,64,64,64,63,64,64,64,64,63,63),LGO SLIP

62 IF (IEULER(M).GE.7) GO TO 64 DAUX22
TEST = IEULER(M).LT.4 DAUX22

63 AN = 0.0 DAUX22
DO 51 J=I,3 DAUX22

51 AN = AN + HB(J,2'Y-l)"2 • RPBICJ,I ) DAUX22
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* + HB(J,2*Y )**2 * BPRI(J,M+l)
IF (TEST) GO TO 64
CALL DOT31 (D(1,1,H),HB(1,2*M-l),BN)
DO 53 J=1,3
DO 53 1=1,3

53 HH(I,J) = AN*BH(I)*BN(J)
64 DO 67 1=1,3

RBS(I,MJBT) = -V2(I,M)
DO 66 J=1,3
BHS(I,MJBT) z RBS(I,MJBT) + A22(J,I,2*Y-l)*U2(J,1 )

* - A22(J,I ,2*Y >-U2(J ,11+0
StHI,J) = 0.0
IF (TEST) GO TO 66
DO 65 K=1,3

65 SI(I,J) = SI(I,J) + A22(K,I,2*Y-l) * BPRI(K,I ) * A22(K,J,2*Y-l)
* + A22(K,I,2*M ) * BPRI(K,M+l) * A22(K,J,2*Y )

66 C(I,J,IJ) = SN(I,J) + BH(I,J)
67 IF (TEST) C(I,I,IJ) = AI

IF (ISING(N).NE.O) GO TO 90
IF (N.EQ.l) GO TO 80
IF (FREE(N-l» GO TO 80
NIJNT = NQSJBT + 1 -1
IJ = IJ+l
IJK(MJNT,NIJBT) = IJ
IJK(NIJNT,MJNT) = IJ+1
DO 77 1=1,3
DO 77 J=1,3
SI (1, J) = 0.0
DO 76 K=l,3

76 SN(I,J) = SN(I,J) + A22(K,I,2*M-l) * RPRI(K,H ) * A22(K,J,2*N-2)
C(I,J,IJ) z -SN(I,J)

77 C(J,I,IJ+l) = -SI(I,J)
IJ = IJ+l

80 IF (M.EQ.NJNT) GO TO 90
III = M+1
DO 88 L=M1,NJNT
IF (IABS(JNT(L».NE.N) GO TO 88
IF (FREE(L» GO TO 88
LJNT = NQSJNT + L
IJ = IJ+l
IJK(MJNT,LJNT) = IJ
IJK(LJBT,MJNT) = IJ+l
DO 87 1=1,3
DO 87 J=I,3
SN (I, J) = 0.0
DO 86 K=l,3

86 SI(I,J) = SN(I,J) + A22(K,I,2*M-1) * BPRI(K,N ) * A22(K,J,2*L-1)
C(I,J,IJ) = SN(I,J)

87 C(J,I,IJ+1) = SN(I,J)
IJ = IJ+l
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88 COHTlHUE
90 COHTlJiUE

CALL ELTlME(2,16)
RETUlUl
EX»
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SUBROUTum DAUX31 DAUX31
C REV IV 07/24/S6SLIP
C CALLED BY SUBBOUTUm DAUX TO COMPUTE DAUX31
C DAUX31
C -1 -1 DAUX31
C (C13) = (B1U (II) (A13) + (B12) (PHI) (A23) DAUX31
C DAUX31
C - 1 -1 DAUX31
C (C3U = (B31) on (All) + (B32) (PHI) (A21) DAUX31
C DAUX31

IMPLICIT REALIS (A-H,O-Z) DAUX31
COMMON/COHTBL/ TUIE ,NSEG,NJIfT ,IJPL ,IJBLT ,IJBAG,IJVEH,IIGBIJD, DAUX31

I NS,NQ,NSD,IlFLX,IIBBIISS,lJWIllDF ,NJHTF ,IJPBT(36) ,NPG PAGE
COMMDN/DESCBP/ PHI(3,30) ,W(30) ,BW(30) ,SB(4,60) ,BA(3,60) ,HB(3,60), SLIP

I BPHI(3,30) ,BT(3,3,60),SPBIHG(5,90) ,VISC(7,90) , DAUX31
I JIT(30) ,IPIH(30) ,ISING(30) ,IGLOB(30) ,JOIITF(30) DAUX31

COMMON/CMATRX/ V1(3,30) ,V2(3,30) ,V3(3,12) ,BI2(3,3,60) ,A22(3,3,60) ,DAUX31
I F(3,30) ,TQ(3,30) ,WJ(30) ,Al1(3,3,30) SLIP

COMMDN/CSTBHT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), DAUX31
I BBT(3,3,12) ,BK1(3,12) ,BK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,DAUX31
I RQQ(3,12) ,HQQ(3,12),SQQ(12) ,CFQQ(12), DAUX31
I KQl(12) ,KQ2(2) ,KQTYPE(2) DAUX31

COMMON/TEMPVS/ C(3,3,600) ,BBS(3,54) ,IJK(54,54) ,IJ,NQ2S CHGIII
CALL ELTlME(1,17) DAUX31
DO 30 N=l,HQ DAUX31
IF (KQTYPE(N).LT.O) GO TO 30 DAUX31
K1 = KQ1(N) DAUX31
K2 = KQ2 (N) DAUX31

-NNS = NQ2S - NQ + H DAUX31
IF (K1.LE.1) GO TO 13 DAUX31
IF (IABS(JIfT(K1-1» .EQ.O) GO TO 13 DAUX31
IF (ISING(K1).NE.0) GO TO 13 DAUX31

C DAUX31
C -1 DAUX31
C C13(K1-l,H) = B11(K1-l,K1HI (K1)A13(K1,H) DAUX31
C -1 DAUX31
C + B12(K1-1,Kl>PHI (KUA23(K1,N) DAUX31
C DAUX31
C -1 DAUX31
C C31Ui,K1-1) = B31UI,Kl>Y (K1)A11(K1,K1-U DAUX31
C -1 DAUX31
C + B32UI,KUPHI (K1)A2l<K1,Kl-1) DAUX31
C DAUX31

MQ = HQ2S + K1 - 1 DAUX31
IJ = IJ+l DAUX31
IJK(MQ,HNS) = IJ DAUX31
IJK(HNS,MQ) = IJ+1 DAUX31
DO 12 1=1,3 DAUX31
DO 12 J=1,3 DAUX31
SUM = 0.0 SLIP
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TUM :: 0.0
DO 11 K= 1,3
SUM :: SUM + BI2(I,K,2IKI-2)IRPHI(K,Kl)IA23(K,J,211-1 )

I - All(I,K,Kl-l)IRW(Kl)*AI3(K,J,211-1)
11 TUM:: TUM + B32(I,K,211-1 )IRPHI(K,Kl)IBI2(J,K,2IKI-2)

I - B31(I,K,2*I-l)*RW(Kl)IAll(K,J,Kl-l)
C(I,J,IJ) :: SUM

12 C(I,J,IJ+l) :: TUM
IJ :: IJ+l

13 IF (K2.LE.l) GO TO 16
IF (IABS(JIT(K2-1».EQ.O) GO TO 16
IF (ISIIG(K2).IE.O) GO TO 16

C
C -1
C CI3(K2-1,I):: Bll(K2-1,K2)M (K2)AI3(K2,N)
C -1
C + BI2(K2-1,K2)PHI (K2)A23(K2,I)
C
C -1
C C31(I,K2-1):: B31(I,K2)Y (K2)All(K2,K2-1)
C -1
C + B32(I,K2)PHI (K2)A21CK2,K2-1)
C

MQ :: IQ2S + K2 - 1
IJ :: IJ+l
IJK(MQ,NlS) :: IJ
IJK(NIS,MQ) :: IJ+l
DO 15 1=1,3
DO 15 J=I,3
SUM:: 0.0
TUM :: 0.0
DO 14 K=I,3
SUM:: SUM + BI2(I,K,2*K2-2)*RPHI(K,K2)*A23(K,J,2IN

* - Al1(I,K,K2-1)IRW(K2)IAI3(K,J,2IN)
14 TUM :: TUM + B32(I,K,2IN )*RPHI(K,K2)IBI2(J,K,2IK2-2)

* - B31(I,K,2*I)IRW(K2)IAll(K,J,K2-1)
C(I,J,IJ) :: SUM

15 C(I,J,IJ+l) :: TUM
IJ :: IJ+l

16 IF (IJIT.LE.O) GO TO 30
DO 26 L::l,NJNT
IF (IABS(JIT(L».IE.KI) GO TO 21
IF (ISIIG(Kl).NE.O) GO TO 21

C
C FOR ANY L SUCH THAT JIT(L} :: Kl
C
C -1
C CI3(L,N):: Bl1(L,Kl)Y (Kl)AI3(KI,I)
C -I
C + BI2(L,Kl)PHI (Kl)A23(Kl,I)
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"
C
C -1
C C31CH,L) = B31CH,Kl)Y CK1)AIICKl,L)
C -1
C + B32Ul,Kl)PBI (Kl)A21CKl,L)
C

MQ = HQ2S + L
IF CIJKCMQ,RHS).HE.O) GO TO 18
IJ = IJ+l
IJKCMQ,HlS) = IJ
IJKCBBS,MQ) = IJ+l
DO 17 J=I,3
DO 17 1=1,3
CCI,J,IJ ) = 0.0

17 CCI,J,IJ+l) = 0.0
IJ = IJ+l

18 JJ = IJKCMQ,HHS)
DO 20 1=1,3
DO 20 J=I,3
SUM = CCI ,J ,JJ)
TUM = C(I,J,JJ+l)
DO 19 K=I,3
SUY = SUM + BI2(I,K,2*L-l)*BPBI(K,Kl)*A23(K,J,2*H-l)

* +AIICI,K,L)*RW(KI)*AI3CK,J,2*H-I)
19 TUM = TUM + B32(I,K,2*H-l)*BPBI(K,Kl)*BI2(J,K,2*L-l)

* +B31(I,K,2*H-l)*RW(Kl)*Al1(J,K,L)
C(1, J ,JJ) = SUM

20 CCI,J,JJ+l) = TUM
21 IF (IABS(JHT(L».NE.K2) GO TO 26

IF (ISIHG(K2).HE.O) GO TO 26
C
C FOR ANY L SUCB THAT JHT(L) = K2
C
C -1
C CI3(L,H) = Bll(L,K2)M (K2)AI3(K2,N)
C -1
C + BI2(L,K2)PBI (K2)A23(K2,N)
C
C -1
C C31(H,L) = B31(H,K2)Y (K2)Al1(K2,L)
C -1
C + B32CN,K2)PBI (K2)A21(K2,L)
C

MQ = HQ2S + L
IF CIJKCMQ,HHS).NE.O) GO TO 23
IJ = IJ+l
IJKCMQ,HHS) = IJ
IJKCHHS,MQ) = IJ+l
DO 22 J=I,3
DO 22 1=1,3
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C(I,J,IJ ) = 0.0
22 C(I,J,IJ+1) = 0.0

IJ = IJ+1
23 JJ = IJK(MO,H»S)

DO 25 1=1,3
DO 25 J=1,3
SUM = C(I,J,JJ)
TUM = C(I,J,JJ+1)
DO 24 K=1,3
SUM = SUM + B12(I,K,2IL-1)IBPHI(K,K2)IA23(K,J,2IX

* + A11(I,K,L)IBW(K2)*A13(K,J,2 IX)
24 TUM = TUM + B32(I,K,21. )IBPHI(K,K2)IB12(J,K,2IL-1)

1 + B31(I,K,2*N)IRW(K2)IA11(J,K,L)
C(I,J,JJ) = SUM

25 C(I,J,JJ+1) = TUM
26 COHTItrnE
30 COHTIHUE

CALL ELTIME(2,17)
RETURN
END
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SUBROUTINE DAUX32 DAUX32
C BEV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX32
C M~2

C -1 DAUX32
C CC23) = CB22) CPHI> CA23) DAUX32
C DAUX32
C -1 DAUX32
C CC32) = CB32) CPHI) CA22) DAUX32
C DAUX32

IMPLICIT BEAL.e CA-H,O-Z> DAUX32
COMMQIJ/COBTRLI TIME, ISEG, IJIJT ,IPL ,IBLT ,IBAG,IIVEH, IGBID, DAUX32

• IS,IQ,ISD,IJFLX,IHRISS,IJWIIJDF,IJIJTF,IPRT(36) ,IPG PAGE
COMMOI/DESCRPI PHIC3,30>,W(30) ,RW(30),SRC4,60> ,HAC3,60) ,HBC3,60), SLIP

• RPHIC3,30>,HTC3,3,60) ,SPRIIGCS,90),VISCC7,90), DAUX32
• JIJT(30) ,IPIIC30>,ISIIGC30>,IGLOBC30>,JOIBTF(30) DAUX32

COMMOI/CMATRXI V1C3,30) ,V2C3,30) ,V3C3,12),B12C3,3,60) ,A22C3,3,60),DAUX32
• FC3,30) ,TQC3,30> ,WJC30> ,A11C3,3,30) SLIP

COMMOI/CSTRNTI A13C3,3,24),A23C3,3,24>,B31C3,3,24),B32C3,3,24), DAUX32
* HHTC3,3,12) ,RK1C3,12) ,RK2C3,12> ,QQC3,12) ,TQQC3,12) ,DAUX32
• RQQC3,12) ,HQQC3,12) ,SQQ(12) ,CFQQ(12), DAUX32
• KQ1 (2) ,KQ2(2) ,KQTYPE(2) DAUX32

LOGICAL.1 FREE SLIP
COMMaI/TEMPVS/ CC3,3,600),RHSC3,54),IJKC54,54) ,IJ,IQ2S CHGIII

• ,DIC3,3) ,DMC3,3),BIC3) ,IDUM(416) ,FBEEC30> SLIP
CALL ELTIMEC1,18) DAUX32
IQSJIT = IQ2S + IJIT DAUX32
DO 60 l=l,BQ DAUX32
IF CKQTYPECI).LT.O) GO TO 60 DAUX32
K1 = KQ1CI) DAUX32
K2 = KQ2CIJ) DAUX32
NIS = IQ2S - HQ + I DAUX32
IF CKl.LE.ll GO TO 43 DAUX32
IF CIABS(JITCK1-1».EQ.0) GO TO 43 DAUX32
IF (FBEE(K1-1» GO TO 43 SLIP
IF CISIIGCK1).HE.0) GO TO 43 DAUX32

C DAUX32
C -1 DAUX32
C C23CK1-1,1) = B22CK1-l,KllPHI CKllA23CKl,l) DAUX32
C DAUX32
C -1 DAUX32
C C32UJ,K1-11 = B32UJ,KllPHI (KllA22(K1,K1-11 DAUX32
C DAUX32

KJIT = IQSJIT + K1 - 1 DAUX32
IJ = IJ+1 DAUX32
IJKCKJIT,IIJS) = IJ DAUX32
IJKCIIS,KJIT) = IJ+1 DAUX32
DO 42 1=1,3 DAUX32
DO 42 J=l,3 DAUX32
SUM = 0.0 DAUX32
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TUM = 0.0
DO 41 K=I,3
SUM = SUM + A22CK,I,2*Kl-2) * RPHICK,Kl) * A23CK,J,2*B-l )

41 TUM = TUM + B32CI,K,2*H-l } * BPHICK,Kl} * A22CK,J,2*KI-2)
CCI,J,IJ ) = -SUM

42 CCI,J,IJ+l) = -TUM
IJ = IJ+1

43 IF CK2.LE.l) GO TO 46
IF CIABSCJHTCK2-1».EQ.0) GO TO 46
IF CFBEECK2-1» GO TO 46
IF CISIHGCK2).HE.0) GO TO 46

C
C -1
C C23CK2-1,H) = B22CK2-1,K2)PHI (K2}A23(K2,1)
C
C -1
C C32(H,K2-1) = B32(H,K2)PHI CK2)A22(K2,K2-1)
C

KJHT = HQSJHT + K2 - 1
IJ = IJ+l
IJK(KJHT,IHS) = IJ
IJKCHHS,KJHT) = IJ+l
DO 45 1=1,3
DO 45 J=1,3
SUM = 0.0
TUM = 0.0
DO 44 K=I,3
SUM = SUM + A22CK,I,2*K2-2) * RPHICK,K2) * A23(K,J,2*1 )

44 TUM = TUM + B32(I,K,2*H ) * BPHICK,K2) * A22CK,J,2*K2-2)
CCI,J,IJ ) = -SUM

45 CCI,J,IJ+l) = -TUM
IJ = IJ+l

46 IF CHJHT.LE.O) GO TO 60
DO 56 L=I,HJHT
IF (FBEECL» GO TO 56
IF CIABSCJHTCL».HE.Kl) GO TO 51
IF CISIHGCK1).HE.0) GO TO 51

C
C FOR AHY L SUCH THAT JHT(L) = Kl
C
C -1
C C23(L,H) = B22CL,Kl)PHI CK1)A23(Kl,H)
C
C -1
C C32CH,L) = B32(H,KllPHI (KllA22CK1,L)
C

KJHT = HQSJHT + L
IF (IJKCKJHT,HHS).NE.O) GO TO 48
IJ = IJ+l
IJKCKJHT,HHS) = IJ
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IJKCNHS,KJHT) = IJ+1
DO 47 J=1,3
DO 47 1=1,3
CCI,J,IJ ) = 0.0

47 CCI,J,IJ+1) = 0.0
IJ = IJ+1

48 JJ = IJKCKJHT,HHS)
DO 50 1=1,3
DO 50 J=1,3
SUM = C(I,J ,JJ)
TUM = CCI,J,JJ+1)
DO 49 K=1,3
SUM = SUM + A22CK,I,2*L-1 ) * BPBICK,K1) * A23CK,J,2*H-1

49 TUM = TUM + B32CI,K,2*»-1 ) * BPBICK,K1) * A22CK,J,2*L-1
CCI,J,JJ) = SUM

50 CCI,J,JJ+1) = TUM
51 IF CIABSCJHTCL».HE.K2) GO TO 56

IF CISIHGCK2).HE.0) GO TO 56
C
C FOR ANY L SUCH THAT JNTCL) = K2
C
C -1
C C23CL,N) = B22CL,K2)PBI CK2)A23CK2,»)
C
C -1
C C32CH,L) = B32CH,K2)PBI CK2)A22CK2,L)
C

KJHT = HQSJHT + L
IF CIJKCKJHT,NHS).HE.O) GO TO 53
IJ = IJ+1
IJKCKJHT,NNS) = IJ
IJKCHHS,KJHT) = IJ+1
DO 52 J=1,3
DO 52 1=1,3
CCI,J,IJ ) = 0.0

52 CCI,J,IJ+1) = 0.0
IJ = IJ+1

53 JJ = IJKCKJHT,HHS)
DO 55 1=1,3
DO 55 J=1,3
SUM = C(I,J,JJ)
TUM = CCI,J,JJ+1)
DO 54 K=1,3
SUM = SUM + A22CK,I,2*L-1 ) * BPHICK,K2) * A23CK,J,2*»

54 TUM = TUM + B32CI,K,2*» ) * BPHICK,K2) * A22CK,J,2*L-1
CCI,J,JJ) = SUM

55 CCI,J,JJ+1) = TUM
56 COHTIlIUE
60 COHTIlIUE

CALL ELTIMEC2,18)
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RETURH
ERD
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SOBROUTINE DAUX33 DAUX33
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTlHE DAUX '1'0 COMPUTE DAUX33
C M~3

C -1 -1 DAUX33
C (C33) = (B31> (II) (AI3) + (B32) (PHI> (A23) - (B3S) DAUX33
C M~3

C -1 -1 DAUX33
C (R3) = (B31> (M) (01) + (B32) (PHI> (02) - (V3) DAUX33
C DAUX33

IMPLICIT REAL*S (A-H,O-Z) DAUX33
COMMOI/COITRL/ TIME ,ISEG ,IJI1'1' ,IJPL ,IJBLT ,IJBAG ,IVEH ,IGRlD, DAUX33

* IS,IQ,ISD,IJFLX,IJHllJISS,nIBDF,BJftF,IJPRT(36),IJPG PAGE
COMMOI/SGMNTS/ D(3,3,30),WMEG(3,30),WMlGD(3,30) ,01(3,30),02(3,30) ,DAUX33

* SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),ISYM(30) DAUX33
COMMOI/DESCRP/ PHI(3,30),W(30) ,RW(30) ,SR(4,60) ,BA(3,60) ,BB(3,60), SLIP

* RPHI(3,30) ,BT(3,3,60) ,SPRIIG(S,90) ,VISC(7,90), DAUX33
* JI1'1'(30) ,IPII(30) ,ISIBG(30),IGLOB(30),JOIITF(30) DAUX33

COMMOI/CMATRX/ Vl(3,30),V2(3,30),V3(3,12),BI2(3,3,60),A22(3,3,60) ,DAUX33
* F(3,30) ,TQ(3,30) ,WJ(30),All(3,3,30) SLIP

COMMON/CSTRBT/ AI3(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DAUX33
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX33
• RQQ(3,12) ,HQQ(3,12) ,SQQ(12) ,CFQQ(12), DAUX33
* KQl(12) ,KQ2(12) ,KQTYPECl2) DAUX33

COMMOB/TEMPVSI C(3,3,600) ,RBS(3,S4),IJK(54,54) ,IJ,BQ2S CHGIII
CALL ELTIME(I,19) DAUX33
DO 90 1=I,IQ DAUX33
IF (KQTYPE(B).LT.O) GO TO 90 DAUX33
Kl = KQ1(1) DAUX33
K2 = KQ2(1) DAUX33
IOlS = BQ2S - IQ + N DAUX33

C DAUX33
C -1 -1 DAUX33
C RBS(B) = B31(I,Kl)M (Kl)OI(Kl) + B32(I,Kl)PHI (Kl)02(Kl) DAUX33
C -1 -1 DAUX33
C + B31(I,K2)M (K2)01(K2) + B32(I,K2)PHI (K2)02(K2) DAUX33
C DAUX33
C - V3 (I) DAUX33
C DAUX33

DO 63 1=1,3 DAUX33
SUM = 0.0 DAUX33
DO 62 K=I,3 DAUX33

62 SUM = SUM + B31(I,K,2*I-l)*01(K,Kl) + B32(I,K,2*I-l)*02(K,Kl) DAUX33
* + B31(I,K,2*1 )*01(K,K2) + B32(I,K,2*1 )*02(K,K2) DAUX33

63 RHS(I,IOlS) = SUM - V3(I,I) DAUX33
C DAUX33
C -1 -1 DAUX33
C C33(H,I) = B31(I,Kl)M (K1)AI3(Kl,l) + B32(I,K1)PHI (Kl)A23(Kl,I)DAUX33
C -1 -1 DAUX33
C + B31(I,K2)M (K2)A13(K2,1) + B32(I,K2)PHI (K2)A23(K2,H)DAUX33
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C
C - B35(H,H)
C

IJ = IJ+l
IJK (NUS ,HHS) = IJ
IF (KQTYPE(H).EQ.2) GO TO 51
IF (KQTYPE(H).EQ.4) GO TO 51
DO 65 1=1,3
DO 65 J=I,3
SUM = -HBT(I,J,H)
IF (I.EQ.J) SUM = 1.0+SUM
DO 64 K=I,3

64 SUM = SUM + B31(I,K,2*U-l)* iW( Kl)*AI3(K,J,2*U-l)
* + B31(I,K,2*H )* i.( K2)*AI3(K,J,2*H )
* + B32(I,K,2*H-l)*BPBI(K,Kl)*A23(K,J,2*H-l)
* + B32(I,K,2*H )*BPBI(K,K2)*A23(K,J,2*H )

65 C(I,J,IJ) = SUM
GO TO 59

C
C FOR KQTYPE = 2 OR 4, SET C33(H,H) = B*I
C WHERE B = SUM OF DIAGOHAL ELEMEBTS OF
C -1 -1
C (B31) (M) (AI3) + (B32) (PBI) (A23)
C

51 SUM = 0.0
DO 55 1=1,3
DO 55 K=I,3

55 SUM = SUM + B31CI,K,2*H-l)* RW( Kl)*AI3(K,I,2*H-l)
* + B31(I,K,2*N )* RW( K2)*AI3(K,I,2.N )
* + B32(I,K,2*H-l)*BPBI(K,Kl)*A23(K,I,2*H-l)
• + B32(I,K,2*N )'BPBI(K,K2)*A23(K,I,2*N )

DO 57 1=1,3
DO 56 J=I,3

56 CCI,J,IJ) = 0.0
57 CCI,I,IJ) = SUM
59 IF (N.EQ.NQ) GO TO 90

HI = Nt 1
DO 85 Y=Hl,HQ
IF CKQTYPE(M).LT.O) GO TO 85
MIS = IQ2S - IQ + M
IF (ISIHG(Kl).HE.O) GO TO 75
IF (Kl.HE.KQl(Y» GO TO 70
IF (IJK(MlS,HHS).HE.O) GO TO 67

C
C FOR ANY Y>H SUCB THAT Kl(H) = Kl(M)
C
C -1
C C33(H,M) = C(I,M) + B31(H,Kl) M (Kl)AI3(Kl,M)
C -1
C + B32(H,Kl>PBI (KUA23(Kl,M)
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C
C -1
C C33(M,H) = C(M,H} + B31(M.Kl) M (Kl)AI3(Kl,N)
C -1
C + B32(M.K1>PHI (K1>A23(Kl,H)
C

IJ = IJ+l
IJK(MHS.HlS} = IJ
IJK(HHS,MYS) = IJ+l
DO 66 J=I.3
DO 66 1=1,3
C(I,J,IJ ) = 0.0

66 C(I.J,IJ+l) :: 0.0
IJ = IJ+l

67 JJ = IJK(MHS,HHS)
DO 69 1=1,3
DO 69 J=I,3
SUM = C(I,J ,JJ)
TUM = CCI,J,JJ+l}
DO 68 K=I,3
SUM = SUM + B31(I,K,2*H-l)* aW( Kl}*AI3(K,J,2*M-l}

* + B32(I,K,2*N-l)*BPHICK,Kl)*A23(K,J,2*M-l}
68 TUM = TUM + B31(I,K,2IM-l)1 aW( Kl)*AI3(K,J,2IN-l)

I + B32(I,K,2*Y-l)*BPHI(K,Kl)IA23(K,J,2*N-l}
C(I,J,JJ ) = SUM

69 C(I.J.JJ+l) = TUM
70 IF CKl.HE.KQ2CM}} GO TO 75

IF (IJK(MHS,NNS}.HE.O) GO TO 72
C
C FOB ANY M>N SUCH THAT Kl(H) = K2(Y}
C
C -1
C C33(H,M) = C(R,M) + B31(N,Kl) M (Kl)AI3(K2,M)
C -1
C + B32(H,K1>PHI (K1>A23(K2,M)
C
C -1
C C33(Y,N) = C(M,N) + B31(Y,K2} M (Kl)AI3(Kl,N)
C -1
C + B32CY.K2)PHI CK1>A23(Kl,N}
C

IJ = IJ+l
IJK(MYS,HHS} = IJ
IJK (HHS ,MIS} = IJ+l
DO 71 J=I,3
DO 71 1=1,3
C(I,J,IJ ) = 0.0

71 CCI.J,IJ+l} = 0.0
IJ = IJ+l

72 JJ = IJK(MlS,INS}
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DO 74 1=1,3
DO 74 J=I,3
SUM = CCI,J,JJ)
TUM = C(I,J,JJ+l)
DO 73 K=I,3
SUM = SUM + B31(I,K,21.-1)1 RWC Kl)IAI3(K,J,2IY )

1 + B32(I,K,21.-1)IBPRICK,Kl)IA23(K,J,2 IY )
73 TUM = TUM + B31(I,K,2*Y )1 RW( Kl)IAI3CK,J,2IN-l)

1 + B32(I,K,2IY )IBPRI(K,Kl)IA23(K,J,2IB-l)
C(I,J,JJ ) = SUM

74 C(I,J,JJ+l) = TUM
75 IF (ISIBG(K2).B!.0) GO TO 85

IF (K2.BE.KQ1(M» GO TO 80
IF (IJK(MlS,HBS).BE.O) GO TO 77

C
C FOR AllY M>lJ SUCR THAT K2 (I) = Kl(M)
C
C -1
C C33(H,M) = C(I,M) + B31(I,K2) Y (K2)AI3(Kl,M)
C -1
C + B32CB,K2)PRI (K2)A23(Kl,Y)
C
C -1
C C33(M,H) = C(M,I) + B31(M,Kl) M (K2)AI3(K2,1)
C -1
C + B32(M,Kl>PRI (K2)A23(K2,H)
C

IJ = IJ+l
IJK(MNS,HHS) = IJ
IJK(HlS,MlS) = IJ+l
DO 76 J=I,3
DO 76 1=1,3
C(I,J,IJ ) = 0.0

76 C(I,J,IJ+l) = 0.0
IJ = IJ+l

77 JJ = IJK(MHS,HNS)
DO 79 1=1,3
DO 79 J=I,3
SUY = CCI ,J ,JJ)
TUM = C(I,J,JJ+l)
DO 78 K=I,3
SUM = SUM + B31(I,K,21. )1 RW( K2)IAI3(K,J,2IY-l)

1 + B32(I,K,21. )IBPRI(K,K2)IA23(K,J,2IY-l)
78 TUY = TUN + B31(I,K,2IY-l)* RW( K2)IAI3(K,J,21. )

1 + B32(I,K,2IY-l)IBPRI(K,K2)IA23(K,J,2IB )
C(I,J,JJ ) = SUM

79 C(I,J,JJ+l) = TUM
80 IF CK2.B!.KQ2(M» GO TO 85

JF (IJK(MlS,HHS).HE.O) GO TO 82
C
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C Foa AIY Y>I SUCH THAT K2(1) = K2(Y)
C
C -1
C C33(H,Y) = C(I,M) + B31(.,K2) Y (K2)AI3(K2,M)
C -1
C + B32 (II ,K2) PHI (K2>A23 (K2 ,M)
C
C -1
C C33(Y,H) = C(M,H) + B31(Y,K2) Y (K2)AI3(K2,H)
C -1
C + B32(Y,K2)PHI (K2)A23(K2,B)
C

IJ = IJ+l
IJK(MlS,HRS) = IJ
IJK(HHS,MHS) = IJ+l
DO 81 J=I,3
DO 81 1=1,3
C(I,J,IJ ) = 0.0

81 C(I,J,IJ+l) = 0.0
IJ = IJ+l

82 JJ = IJK(MHS,IHS)
DO 84 1=1,3
DO 84 J=1,3
SUM = Cn,J ,JJ)

. TUM = cn,J ,JJ+U
DO 83 K=I,3
SUM = SUM + B31(I,K,211 )1 aw( K2)IAI3(K,J,2IM

1 + B32(I,K,211 )IRPHI(K,K2)IA23(K,J,2*M
83 TUM = TUM + B31CI,K,2IM )* aw( K2)IAI3(K,J,2*N

1 + B32(I,K,2*Y )*RPHI(K,K2)*A23(K,J,2*.
C(I,J,JJ ) = SUM

84 C(I,J,JJ+l) = TUM
85 CONTIBUE
90 conlHUE

CALL ELTlME(2,19)
RETURN
END
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SUBROUTINE DAUX44 DAUX44
C REV IV 07/24/86SLIP

IMPLICIT REAL*8CA-B,O-Z) DAUX44
COMMOI/COHTRLI TlME,lSEG,lJHT,lPL,lBLT,lBAG,lVEB,lGRID, DAUX44

* IS,IQ,ISD,IFLX,IHRISS,IWIIDF,IJITF,IPRT(36),IPG PAGE
COMMOI/SGMlTS/ DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,UIC3,30) ,U2C3,30) ,DAUX44

* SEGLPC3,30) ,SEGLVC3,30) ,SEGLAC3,30) ,ISYM(30) DAUX44
COMMOI/DESCRPI PBIC3,30) ,W(30),RWC30) ,SR(4,60) ,BAC3,60) ,HBC3,60), SLIP

* RPBIC3,30) ,BTC3,3,60),SPRIIGCS,90) ,VISC(7,90) , DAUX44
* JHT(30) ,IPII(30) ,ISIIG(30) ,IGLOB(30) ,JOIITF(30) DAUX44

COMMOI/CMATRXI VIC3,30),V2C3,30) ,V3C3,12),B12C3,3,60) ,A22C3,3,60) ,DAUX44
* FC3,30) ,TQC3,30) ,WJ(30) ,AIIC3,3,30) SLIP

COMMOI/CSTRITI A13C3,3,24) ,A23C3,3,24) ,B31C3,3,24) ,B32C3,3,24), DAUX44
* BHTC3,3,12) ,RKIC3,12) ,RK2C3,12) ,QQC3,12) ,TQQC3,12) ,DAUX44
* BQQC3,12) ,BQQC3,12) ,SQQCI2),CFQQCI2), DAUX44
* KQl (2) ,KQ2 (2) ,KQTTPE (2) DAUX44

COMMOI/FLXBLEI BFC4,12,8) ,B42C3,3,24),V4C3,8) ,IFLEXC3,8) DAUX44
LOGICAL*1 FREE SLIP
COMMOI/TEMPVSI CC3,3,600) ,BBSC3,54) ,IJKC54,54) ,IJ,IQ2S CHGIII

* ,IDUY(458) ,FREE(30) SLIP
IF CIFLX.EQ.O) GO TO 99 DAUX44
CALL ELTlMECl,33) DAUX44
DO 90 L=I,IFLX DAUX44
11 = IFLEXCl,L) DAUX44
12 = IFLEXC2,L) DAUX44
13 = IFLEXC3,L) DAUX44
IJ = IJ+l DAUX44
DO 10 1=1,3 DAUX44
DO 10 J=I,3 DAUX44
CCI,J,IJ) = 0.0 DAUX44
DO 10 K=I,3 DAUX44

10 CCI,J,IJ) = CCI,J,IJ) + B42CI,K,3*L-2)*RPBICK,ll)*B42CJ,K,3*L-2) DAUX44
* + B42CI,K,3*L-l)*RPHICK,12)*B42CJ,K,3*L-l) DAUX44
* + B42CI,K,3*L )*RPBICK,13)*B42CJ,K,3*L ) DAUX44

NSL = 2*IS+L DAUX44
IJKCISL,NSL) = IJ DAUX44
DO 20 1=1,3 DAUX44
BHSCI,NSL) = -V4CI,L) DAUX44
DO 20 J=I,3 DAUX44

20 RHSCI,NSL) = BBSCI,ISL) + B42CI,J,3*L-2)*U2CI,II) DAUX44
• + B42CI,J,3*L-l)*U2CI,N2) DAUX44
* + B42CI,J,3*L )*U2CI,13) DAUX44

IF CL.EQ.IFLX) GO TO 30 DAUX44
LPI = L+l DAUX44
DO 29 M=LPl,NFLX DAUX44
DO 28 11=1,3,2 DAUX44
IL = IFLEXCII,L) DAUX44
IF CISINGCIL).NE.O) GO TO 28 DAUX44
DO 27 JJ=I,3,2 DAUX44
IF CNFLEXCII,L).NE.NFLEXCJJ,M» GO TO 27 DAUX44
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ISM = 2*lfS+M
JK = IJK(lfSL,ISM)
KJ = IJK(lfSM,lfSL)
IF (JK.GT.O) GO TO 22
IJK(lfSL,lfSM) :I: IJ+l
IJK(ISM,ISL} = IJ+2
JK = IJ+l
KJ = IJ+2
IJ = IJ+2
DO 21 1=1,3
DO 21 Ja1,3

21 C(I,J,JK) = 0.0
22 LI = 3*L+II-3

MJ = 3*M+JJ-3
DO 24 1=1,3
DO 24 J=I,3
DO 23 K=I,3

23 C(I,J,JK) = C(I,J,JK) + B42(I,K,LI)*BPHI(K,IL)*B42(J,K,MJ)
24 C(J,I,KJ) = C(I,J,JK)
27 COITINUE
28 COIfTIlUE
29 COlTIHUE
30 IF (IQ.EQ.O) GO TO 40

DO 39 M= 1, IQ
IF (KQTTPE(M).LT.O) GO TO 39
DO 38 II=1,3
LM = 0
IF (HFLEX(II,L).EQ.KQl(Y» LM:I: 2*Y-l
IF (HFLEX(II,L).EQ.KQ2(M» LM:I: 2*Y
IF (LM.EQ.O) GO TO 38
IL = HFLEX(II ,L)
IF (ISIIG(IL).HE.O) GO TO 38
HSM = 2*HS+HFLX+M
JK = IJK(ISL,HSM)
KJ = IJK(ISM,HSL)
IF (JK.GT.O) GO TO 32
IJK (HSL ,HSM) = IJ+l
IJK(HSM,HSL) = IJ+2
JK = IJ+l
KJ = IJ+2
IJ = IJ+2
DO 31 1=1,3
DO 31 J=1,3
CO ,J ,JK) = 0.0

31 C(I,J,KJ) = 0.0
32 LI = 3*L+II-3

DO 33 1=1,3
DO 33 J=1,3
DO 33 K=I,3
C(I,J,JK) = C(I,J,JK) + B42(I,K,LI}*BPHI(K,IL)*A23(K,J,LY}
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33 C(I,J,KJ) = C(I,J,KJ) + B32(I,K,LM)*RPHI(K,IL)*B42(J,K,LI)
38 CONTINUE
39 CONTINUE
40 IF (IJNT.EQ.O) GO TO 90

DO 59 M=l,NJNT
IF (JNT(M).EQ.O) GO TO 59
DO 58 11=1,3
LM = 0
IF (NFLEX(II,L).EQ.IABS(JIT(M») LM = 2*M-l
IF (NFLEX(II,L).EQ.M+l) LM = 2*M
IF (LM.EQ.O) GO TO 58
IL = NFLEXUI,L)
IF (ISING(IL).NE.O) GO TO 58
NSM = 2*IS+NFLX+NQ+M
JK = IJK(NSL,NSM)
KJ = IJK(ISM,ISL)
IF (JK.GT.O) GO TO 42
IJK(NSL,HSM) = IJ+l
IJK(NSM,NSL) = IJ+2
JK = IJ+l
KJ = IJ+2
IJ = IJ+2
DO 41 1=1,3
DO 41 J=l,3

41 C(I,J,JK) = 0.0
42 LI = 3*L+II-3

DO 44 1=1,3
DO 44 J=l,3
DO 43 K=l,3

43 C(I,J,JK) = C(I,J,JK) + B42(I,K,LI)*RPBI(K,IL)*B12(J,X,LM)
44 C(J,I,KJ) = C(I,J,JK)

IF (FREE(M» GO TO 58
NSM = 2*NS+NFLX+NQ+NJNT+M
JK = IJK(NSL,NSM)
KJ = IJK(NSM,NSL)
IF (JK.GT.O) GO TO 52
IJK (NSL ,NSM) = IJ+l
IJK(NSM,NSL) = IJ+2
JK = IJ+l
KJ = IJ+2
IJ = IJ+2
DO 51 1=1,3
DO 51 J=l,3

51 C(I,J,JK) = 0.0
52 SET = 1.0

IF (IL.EQ.M+l) SET = -1.0
DO 54 1=1,3
DO 54 J=l,3
DO 53 K=l,3

53 C(I,J,JK) = C(I,J,JK) + SET*B42(I,K,LI)*RPHI(K,IL)*A22(K,J,LM)
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54 C(J,I,KJ) = C(I,J,JK)
58 COITIJIUE
59 COITIJIUE
90 COITIJIUE

CALL ELTIMEC2,33)
99 RETURI

Em>
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SUBROUTINE DAUX55 DAUX55
C REV IV 07/24/86SLIP

IMPLICIT REAL'8CA-H,O-Z> DAUX55
COIlMOH/COI'l'RLI TIME ,ISIG,IJI'l' ,HPL ,OLT ,DAG, lIVEH, HGRHD , DAUX55

• HS,IQ,ISD,IFLX,HBRHSS,NWIIDF,IJI'l'F,HPRTC36> ,IPG PAGE
COMMOH/SGMlTS/ DC3,3,30> ,WMEGC3,30>,WMEGDC3,30> ,UIC3,30> ,U2C3,30> ,DAUX55

• SEGLPC3,30> ,SEGLVC3,30>,SEGLAC3,30> ,HSYM(30) DAUX55
COMMOH/DESCRPI PHIC3,30>,WC30> ,RWC30> ,SRC4,60> ,HAC3,60> ,HBC3,60> , SLIP

• RPHIC3,30> ,HTC3,3,60> ,SPRIIGC5,90> ,VISCC7,90) , DAUX55
• JI'1'C30> ,IPIIC30> ,ISIIGC30> ,IGLOBC30> ,JOII'l'FC30> DAUX55

COMMOI/CMATRXI VIC3,30>,V2C3,30),V3C3,12),BI2C3,3,60) ,A22C3,3,60) ,DAUX55
• FC3,30> ,TQC3,30>,WJC30> ,AIIC3,3,30> SLIP

COMMOI/CSTRI'l'/ A13C3,3,24) ,A23C3,3,24> ,B31C3,3,24> ,B32C3,3,24) , DAUX55
• HHTC3,3,12> ,RKIC3,12> ,RK2C3,12) ,QQC3,12>,TQQC3,12) ,DAUX55
• RQQC3,12> ,HQQC3,12> ,SQQCI2) ,CFQQCI2>, DAUX55
• KQICI2> ,KQ2(12) ,KQTYPECl2> DAUX55

COMMOI/FLXBLEI HFC4,12,8>,B42C3,3,24>,V4C3,8>,IFLEXC3,8) DAUX55
COMMOH/CISI'l'SI PI,RADIAIl,G,THIRD,IPS(24), DAUX55

• UlITL,UIITM,UHITT,GRAVTYC3> ,TWOPI TWOPI
LOGICAL'1 FREE SLIP
COMMOI/TEMPVS/ CC3,3,600) ,RHSC3,54> ,IJKC54,54) ,IJ,IQ2S CHGIII

* ,IDUMC458> ,FREE(30) SLIP
CALL ELTIMECl,30) DAUX55
IS = 0 DAUX55
DO 99 I=I,IGRND DAUX55
IF CISIIGCI).LE.O> GO TO 99 DAUX55
IS = IS+l DAUX55
IJ = IJ+l DAUX55
IJKCIS ,IS > = IJ DAUX55
IJKCIS+l,IS+l) = IJ+l DAUX55
DO 11 J=I,3 DAUX55
BRS CJ, IS ) = UICJ, I) + WC I) *GRAVTY CJ> IG DAUX55
RHSCJ,IS+l) = U2CJ,I> DAUX55
UICJ,I) = 0.0 DAUX55
U2CJ,I) = 0.0 DAUX55
DO 10 K=I,3 DAUX55
CCJ,K,IJ ) = 0.0 DAUX55

10 CCJ,K,IJ+l) = 0.0 DAUX55
CCJ,J,IJ > = WCI)/G DAUX55

11 CCJ,J,IJ+l) = PHICJ,I) DAUX55
IJ = IJ+l DAUX55
IF CIFLX.EQ.O) GO TO 19 DAUX55
DO 15 1=I,NFLX DAUX55
LI = 0 DAUX55
IF CIFLEXCI,I>.EQ.I) LI = 3*1-2 DAUX55
IF CNFLEXC2,H).EQ.I) LI = 3*H-l DAUX55
IF CNFLEXC3,H).EQ.I) LH = 3'1 DAUX55
IF CLI.EQ.O) GO TO 15 DAUX55
DO 14 J=I,3 DAUX55
DO 14 K=I,3 DAUX55
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C(J,K,IJ+1) = B42(K,J,LN)
14 C(J,K,IJ+2) a B42(J,K,LH)

INS = 2*IS+1
IJK(IS+1,IHS) = IJ+1
IJK()J)JS,IS+1) = IJ+2
IJ = IJ+2

15 CONTINUE
19 IF (NQ.EQ.O) GO TO 30

DO 25 N=l,NQ
IF (KQTTPE(N).LT.O) GO TO 25
LI = 0
IF (I.EQ.KQ1(H» LI = 2*H-1
IF (I.EQ.KQ2(N» LN = 2*1
IF (LH.EQ.O) GO TO 25
DO 20 J=1,3
DO 20 K=1,3
C(J,K,IJ+1) = A13(J,K,LN)
C(J,K,IJ+2) = A23(J,K,LH)
C(J,K,IJ+3) = B31(J,K,LI)

20 C(J,K,IJ+4) = B32(J,K,LH)
HIS = 2*NS+HFLX+I
IJK(IS ,IHS) = IJ+1
IJK(IS+1,NNS) = IJ+2
IJK(IHS, IS ) = IJ+3
IJK(HNS,IS+1) = IJ+4
IJ = IJ+4

25 CONTINUE
30 IF (IJNT.EQ.O) GO TO 98

DO 65 H=l,IJNT
IF (JNT(N).EQ.O) GO TO 65
LN = 0
IF (I.EQ.IABS(JIT(I») LH = 2*1-1
IF (I.EQ.I+1) LN = 2*H
IF (LN.EQ.O) GO TO 65
SET = 1.0
IF (I.EQ.I+1) SET = -1.0
DO 40 J=1,3
DO 40 K=1,3
C(J,K,IJ+1) = SET*A11(J,K,H)
C(J,K,IJ+3) = SET*A11(K,J,H)
C(J,K,IJ+2) = B12(K,J,LH)

40 C(J,J,IJ+4) = B12(J,K,LH)
IHS = NQ2S + I
IJK(IS ,NBS) = IJ+1
IJK(IS+1,NNS) = IJ+2
IJK(HNS,IS ) = IJ+3
IJK(NNS,IS+1) = IJ+4
IJ = IJ+4
IF (FREE(H» GO TO 65
DO 60 J=l,3
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DO 60 K=1,3
CCJ,K,IJ+1) = SET*A22CJ,K,LI)

60 CCJ,K,IJ+2) = SET*A22CK,J,LI)
OS = IQ2S + IJIT + I
IJKCIS+1,BlS) = IJ+1
IJKCOS,IS+1) = IJ+2
IJ = IJ+2

65 COITIlIUE
98 IS = IS+1
99 COITIlIUE

CALL ELTIMEC2,30)
BETUlUf
EJID
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SUBROUTIHE DHHPIN(DD,BH,L,M,H) DHHPIN
C IIV IV 07/24/86SLIP
C SETS DD = D(L) IF JOINT M IS HOT PIHHED DHHPIN
C OR DD = (I-HR.) (D(L» IF PIIlED DBBPIH
C DHBPIN

IMPLICIT BEAL'8 (A-B,O-Z) DHBPIN
COMMON/SGMHTS/ D(3,3,30) ,WMEG(3,30) ,WMlGD(3,30),Ul(3,30) ,U2(3,30) ,DHBPIN

• SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3.30) ,IS!M(30) DBBPIN
COMMOH/DESCBP/ PHI(3,30) ,W(30).IW(30).SI(4.60).BA(3.60),BB(3,60) , SLIP

• BPHI(3,30).BT(3,3,60).SPIIIG(5.00),VISC(7.00). DBBPIH
• JNT(30) ,IPIN(30) ,ISIHG(30) ,IGLOB(30) ,JOIITF(30) DBHPIN

COMMON/CEULEB/ IEULEB(30),HIB(3,3,90).AlG(3,30).AlGD(3,30), JDRIFT
* FE(3,30) ,TQE(3.30) ,COIST(5,30) JDBIFT

DIMENSIOH DD(3,3) ,BN(3) DHBPIN
DO 10 J=I.3 DHHPIN
BH(J) = 0.0 DHBPIH
DO 10 1=1,3 DHHPIH

10 DD(I.J) = D(I,J,L) DHBPIH
LGO = IPIH(M)+8 SLIP
TSIGH = -1.0 DHBPIH
GO TO (90.90,90,20,90.90,90.90,30,90.90,90,90,30.30),LGO SLIP

20 IF (IEULEB(M).GE.7) GO TO 90 DHBPIN
IF (IEULEB(M).GE.4) GO TO 30 DHBPIN
TSIGH = 1.0 DHBPIH
DO 21 J=1,3 DHHPIH
DO 21 1=1,3 DHBPIH

21 DD(I,J) = 0.0 DHBPIH
30 DO 31 J=I,3 DHBPIH

BH(J) = BB(l,H)'D(I,J,L) + BB(2,1)*D(2,J,L) + BB(3.1)*D(3,J,L) DHHPIH
DO 31 1=1,3 DRHPIN

31 DD(I,J) = DD(I,J) + TSIGN*BH(J)*BB(I,I) DHHPIN
90 RETURN DHHPIH

END DHHPIN
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SUBROUTINE DINT DINT
C REV IV 07/23/86TWOPI

IMPLICIT BEALI8 CA-H,O-Z) DINT
COMMOI/CONTRLI TIME,ISEG,IJNT ,HPL,IBLT ,IBAG,IVEH,IGllUD, DINT

I IS,NQ,ISD,HFLX,IHRlSS,BWIIDF,NJNTF,HPBT(36),IPG PAGE
COMMOI/INTESTI SGTEST(3,4,30),XTEST(360 ) ,SEGT(120),BEGT(120) DINT

C BOTE: XTEST SIBGLY DIMEBSIOBED HEBE. DINT
REAL SEGT DINT
COMMON/CISNTSI PI,RADIAN,G,THIRD,EPS(24) , DINT

I UBITL,UJlITII,UBITT,GRAVTY(3) ,TWOPI TWOPI
COMMOB/CDINTI UU(4),GH(3,4), DINT

I E(3,240) , F(5,240) ,GG(5,240),Y(5,240) ,U(5,240) , DINT
I H,HPRINT,HS,TPRINT,TSTART,ICNT,IDBL, IFLAG DINT

COMMOI/COMAIII VAR(240) ,DEB(240) ,DT,HO,HMAX,HM[H,BSTIME, DINT
I ISTEP,NSTEPS,NDINT,NEQ,IRSII,IBSOUT DINT

LOGICAL LHRT TGMODI
CALL ELTIME(I,3) DINT
IF (ISTEP.HE.O) GO TO 11 DINT

C DINT
C IN=O: IHITIAL CALL TO INTEGRATOR - IIITIALIZE AND BESET PARAMETEBSDINT
C NOTE: FOB EARLIER VERSIONS OF CVS, THE VARIABLE 'IN'(ISTEP IN THE DINT
C CALLING PROGRAM) RAB FROI 1 TO ISTEPS+l, HOW IT BUIS FROM DINT
C 0 TO ISTEPS. DINT
C DINT

TPRINT = TIME DINT
IDBL = 2 DINT
K = 0 DINT
GO TO 13 DINT

C DINT
C INIO: ADVANCE TPBINT - TIME TO RETURI TO CALLING PROGRAM. DINT
C DINT

11 TPRINT = TPRINT + DT DINT
H = HPBINT DINT

C DINT
C ENTRY TO ADVANCE INTEGRATOR DINT
C DINT

12 K = 1 DINT
CALL UPDATE(K) DINT

C DINT
C NEGATIVE K FROM UPDATE IS INDICATOB TO BESET INTEGBAROB. DINT
C DINT

IF (K.EQ.l) GO TO 15 DINT
C DINT
C RESET OR IIITIALIZE INTEGRATOR. DINT
C DINT

13 H = HO DINT
HPRINT = HO DINT
HS = 0.0 DINT
ICNT = -2 DINT
IF (ISTEP.EQ.O .OR. HPRT(26).EQ.2) CALL OUTPUT(O) DINT
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CALL PDAUX (VAR,DER,HEQ,K) DIRT
IF (ISTEP.HE.O .AHD. HPRT(26).EQ.2) CALL OUTPUT(l) DINT
DO 14 I=l,HEQ DINT
FCl,I> = VARCI) DIRT
F(2,I> = DERCI) DINT
DO 14 J=3,5 DINT
F(J,I) = 0.0 DINT
U(J,I) = 0.0 DINT

14 Y(J,I) = 0.0 DINT
IF (ISTEP.EQ.O) GO TO 65 DINT
K = 1 DINT

C DIRT
C ADJUST H (CURRENT TIME STEP) IF IT WILL ADVaCI '1' BEYOIID TPRINT. DINT
C DINT

15 IF (H+EPS(8).GE.TPRINT-TlME) H = TPRINT-TIMI DINT
C DINT
C BACKUP ENTRY POINT IF H HAS BEEI HALVED. DINT
C DINT

16 Dl = 0.5'H DINT
CALL TRIGFS DINT
TSTART = TIME DINT
DO 20 I=I,HEQ DINT
U(3,I) = Y(5,I) DINT
U(4,I> = U(5,I> DINT
DO 20 J=1,5 DINT

20 GG(J,I) = F(J,I) DINT
CALL CMPUTE (K,l,Dl) DINT
IF (K.LT.O) GO TO 50 DINT
CALL ADJUST (l,Dl) DINT
K = 2 DINT
CALL CMPUTE (K,O,D1) DINT
IF (K.LT.O) GO TO 50 DINT
CALL ADJUST (2,Dl) DINT
NQUAT = K DINT
K = 3 DINT
CALL CMPUTE (K,l, H) DINT
IF (K.LT.O) GO TO 50 DINT
CALL ADJUST (3,Dl) DINT
DO 49 L=I,HDIRT DINT
M= 1 DINT
IF (L.EQ.l) M= ° DINT
IF UIPRT(26) .HE.2) CALL OUTPUT(O) DINT
CALL CMPUTE (K,M, H) DINT
IF (K.LT.O) GO TO 50 DINT
FAIL = 1.0 DINT
JJ = 0 DINT
DO 47 II=I,HEQ,3 DINT
JJ = JJ+l DINT
IF (XTEST(II).LE.O.O) GO TO 47 DINT
TT = DER(II)"2 + DER(II+l) ••2 + DER(II+2)"2 DIRT
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TX = VAR(II)**2 + VAR(II+1)**2 + VAR(II+2)**2
TE = 0.0
TY = 0.0
12 = 11+2
DO 45 1=11 ,12
Z = GG(5,I)*(VAR(I)-GG(1,I» + 00(2,1) + B*(OO(3,I)+B*GG(4,I»
TE = TE + (DER(I)-Z)**2
TYD = TT + TX*GG(5,I)**2
IF (TYD.EQ.O.O) TYD = 1.0

45 TY = TY + (DER(I)-Z)**2/TYD
TM = 1000.0*TIME
IF (HPRT(25).RE.O) WRITE (6,46) TM,SEGT(JJ),REGT(JJ) ,TT,TE,TY,

* . (XTEST(I) ,1=11,12)
46 FORMAT ('0 DIIT COIV. TEST' ,F10.3,2X,A4,2X,A8,6G12.4)

IF (TT.LT.XTEST(II» GO TO 47
IF (XTEST(II+1).GT.0.0 .AID. TE.LT.XTEST(II+1» GO TO 47
IF (TY.GT.XTEST(II+2» GO TO 48

47 COITIIlUE
FAIL = 0.0

48 CALL ADJUST (4,D1)
IF (FAIL.EQ.O.O) GO TO 60
IF (L.EQ.NDIIT) GO TO 49
CALL CMPUTE (K,l,D1)
IF (K.LT.O) GO TO 50
CALL ADJUST (5,D1)

49 CONTIllUE
IF (NPRT(25).EQ.O) WRITE (6,46) TM,SEGT(JJ) ,REGT(JJ) ,TT,TE,TY,

* (XTEST(I),I=II,I2)
50 WRITE (6,51) TIME,H
51 FORMAT('O TEST FAILED AT TIME = ',F10.6,' FOR H = ',F10.6)

ICNT = 0
IDBL = IDBL+2
IF (IDBL.GT.6) IDBL = 6
IF (K.GE.O) GO TO 58
IF (H.GT.HMIN+EPS(8» GO TO 59
WRITE (6,52)

52 FORMAT('O PROGRAM TERMINATED. PDAUX NEG SQRT. H ( HMIN+EPS8.'1
• 'RERUN PROGRAM WITH SMALLER DIN ON INPUT CARD A. 4')

STOP 31
58 IF (H.LE.HMIN+EPS(8» GO TO 61

IF (NPRT(26).EQ.2) CALL OUTPUT(l)
59 TIME = TSTART

H = 0.5*H
HPRINT = O. 5*HPRIIT
K = 2
GO TO 16

60 IF (H.GT.0.74*HPRINT) ICNT = ICHT+1
61 K = 4

M = 0
IF (H.GT.HMIN .AND. IDBL.GT.2) IDBL = IDBL-1
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004 = 2.0*U
005 = DEXP(-1600.0*U)
DO 63 I=l,HEQ
F(3,I> .. 00(3,1) + oo4*00(4,I>
F(4,I> .. 00(4,1)
F(5,I> = 00(5,I>
Y(3,I) = Y(l,I>
Y(4,I> .. Y(2,I>
Y(5,I) = oo5*U(3,I)

63 U(5,I) .. OO5*U(4,I)
CALL QSET(F,Y,VAB,DER,NQUAT)
CALL PDAUX (VAB,DER,M,K)
DO 64 I=l,HEQ
FO,l) .. VABCI)

64 F(2,I) = DER(I)
as = a
IF (ICNT.LT.IDBL) GO TO 65
ICNT = 0
a = DMIN1(2.0*a,HMAX)
HPRINT = DMIH1C2.0*HPRINT,HMAX)

65 CALL UPDATE(2)
XPRINT = TPRINT - TIME
IF(XPRIRT.GE.EPS(8).AND.HPRT(26).1E.3.AID.IPB!(26).GI.0)

* CALL OUTPUT (1)
IF(XPRINT.GE.EPS(8» GO TO 12
LHRT = .FALSE.
IF(NPRT(26).GE.0) LIBT = .TRUE.
IF(HPRT(26).LT.0) IHRT = IABS(IPRTC26»
IF(NPRT(26).LT.0) LIBT = (MOD(ISTEP,IIRT).IQ.O)
IF (LIBT) CALL OUTPUT (1)
CALL ELTIME(2,3)
RETURH
END
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SUBROUTINE DOTT31 (A,B,C) DOTT31
C REV 17 12/20/76DOTT31
C PERFORMS MATRIX MULTIPLICATIOH C = AS' DOTT31
C WHERE C IS A 3X3 MATRIX, AND A AID B ARE VECTORS OF LEIGTH 3. DOTT31
C DOTT31

IMPLICIT REAL*8 (A-H,O-Z) DOTT31
DIMEHSIOB A(3) , B(3) , C(3,3) DOTT31
DO 10 1=1,3 DOTT31
DO 10 J=I,3 DOTT31

10 C(I,J) = A(I)*B(J) DOTT31
RETURN DOTT31
EHD DOTT31
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SUBROUTINE DOTT33 (A,B,C)
C REV 17
C PERFORMS MATRIX MULTIPLICATION C = AB'
C WHERE A, B AND C ARE ALL 3X3 MATRICEES.
C

IMPLICIT REAL*e (A-H,O-Z)
DIMENSION A(3,3) , B(3,3) , C(3,3)
DO 10 1= 1,3
DO 10 J=l,3

10 C(I,J) = ACI,U*B(J,U + ACI,2)*B(J,2) + A<I.3)1B(J,3)
RETURN
END
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•DOT31
01/03177DOT31

DOT31
DOT31
DOT31
DOT31
DOT31
DOT31
DOT31
DOT31
DOT31
DOT31

REV 17

+ A(3.U *B(3)
+ A(3,2)1B(3)
+ A(3,3)*B(3)

IMPLICIT REALIS (A-H,O-Z)
DIMENSION A(3,3) , B(3) • C(3)
CO) = AO,UIBO) + A(2,U*B(2)
C(2) = AO.2)*BO) + A(2.2)1B(2)
C(3) = AO,3)*BO) + A(2,3)1B(2)
RETURN
END

SUBROUTIHE DOT31 (A,B,C)

PERFORMS MATRIX MULTIPLICATION C = A'B
WHERE A IS A 3X3 MATRIX, AID B AID C ARE VECTORS OF LENGTH 3.

C
C
C
C
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f. SUBROUTINE DOT33 (A,B,C)
C REV 17
C PERFORMS MATRIX MULTIPLICATIOH C z A'B
C WHERE A, B AID C ARE ALL 313 MATRICIIS.
C

IMPLICIT REAL.a (A-B,O-Z)
DlMEHSIOH A(3,3) , B(3,3) , C(3,3)
DO 10 1=1,3
DO 10 J=1,3

10 C(I,J) = A(1,1).B(1,J) + A(2,1).B(2,J) + A(3,1).B(3,J)
RETURN
EIID
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IMPLICIT REALIB (A-B,O-Z)
DIMEHSIOI D(9,22) ,BT(9,42) ,AHG(3,22) ,ID(4,22) ,Tl(9),T2(9)
II .. ID(4,J)
IF (M.BE.O) GO TO 10
CALL DRCYPR CD(1,J),AHG(1,J),ID(1,J»
GO TO 99

10 CALL DRCYPR (T1,ANGC1,J),ID(1,J»
IF (M.LT.O) GO TO 20
CALL MAT33 (Tl,D(1,1I) ,D(1,J»
GO TO 99

20 11"-11
CALL DOT33 (BT(l,2*J-3),D(1,M),D(1,J»
CALL MAT33 (Tl,D(1,J),T2)
CALL MAT33 (BT(1,2*J-2),T2,D(1,J»

99 RETURN
END

C
SUBROUTINE DRCIJK (D,ANG,ID,BT,J)

REV 1B
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DBCQUA
BEV III.S 07/31/85JTF785C

C

SUBBOUTINE DBCQUACDC,Q)

COMPUTES DIBECTION COSINE MATBIX FBOM QUATIBIIOIS
IMPLICIT BEAL*8CA-B,O-Z)
DIMEISIOI DCC3,3),QC4)
C = QCl)**2 - Q(2)**2 - Q(3)**2 - Q(4)**2
DO 12 I = 1,3
DO 10 J = 1,3

10 DCCI,J) = 2.0*QCI+l)*QCJ+l)
12 DCCI,Il = DCCI,Il + C

E = Q(l) + Q(l)

DO 14 I = 1,3
J = 1 + MODCI,3)
K = 1 + MODCI+l,3)
D = E*QCI+l)
DCCK,J) = DCCK,J) - D

14 DCCJ,K) = DCCJ,K) + D
DO 18 I =1,3
DO 18 J = 1,3

18 IFCDABSCDCCI,J».GT.l.0DO)DCCI,J) = DSIGNCl.0DO,DCCI,J»
RETURN
EID
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SUBROUTIHE DRCYPR (D,A,ID) DRCYPR
C REV IV 07/23/86TWOPI
C SETS UP 3X3 DIRECTION COSlHE MATRIX FOR GIVEN YAW,PITCH AND ROLL. DRCYPR
C DRCYPR
C ARGUMEHTS: DRCYPR
CD: 3X3 DIRECTION COSIn MATRIX TO BE COMPUTED. DRCYPR
C A: ABBAY OF LENGTH 3 COHTAINING ROTATATION AllGLES (DEGREES). DRCYPR
C II: AXIS OF ROTATION FOR 1ST AllGLE (1,2,3 = X,Y,Z) DRCYPR
C 12: AXIS OF ROTATION FOR 2ND AlGLE (1,2,3 = X,Y,Z) DRCYPR
C 13: AXIS OF ROTATION FOR 3D» AlGLE (1,2,3 = X,Y,Z) DRCYPR
C DRCYPR

IMPLICIT REAL*8 (A-H,O-Z) DRCYPR
COMMON/CNSHTS/ PI,RADIAN,G,THIRD,EPS(24), DRCYPR

* UllITL,UllITII,UllITT,GRAVTY(3) ,TWOPI TWOPI
DIMENSION D(3,3) ,A(3) ,ID(3),T(3,3),B(3) ,S(3) DRCYPR
IDSUM = ID(l) + ID(2) + ID(3) DRCYPR
DO 12 1=1,3 DRCYPR
B(I) = A(I)*RADIAN DRCYPR
DO 11 J=1,3 DRCYPR

11 D(I,J) = 0.0 DRCYPR
12 D(I,I) = 1.0 DRCYPR

DO 30 N=1,3 DRCYPR
IDN = IABS(ID(N» DRCYPR
II = 4 - IDN DRCYPR
IF (ID(N).LT.O) II = IDSUII - ID(N) - 2 DRCYPR
IF (B(M).EQ.O.O) GO TO 30 DRCYPR
CALL ROT (T,IDN,B(M» DRCYPR
DO 23 J=I,3 DRCYPR
DO 21 K=l,3 DRCYPR
S(K) = D(K,J) DRCYPR

21 D(K,J) = 0.0 DRCYPR
DO 22 1=1,3 DRCYPR
DO 22 K=I,3 DRCYPR

22 D(I,J) = D(I,J) + T(I,K)*S(K) DRCYPR
23 CONTINUE DRCYPR
30 CONTINUE DRCYPR

RETURN DRCYPR
END DRCYPR
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SUBROUTINE DRIFT DRIFT
C REV IV 07/24/B6SLIP
C CORRECTS FOR DRIFT IN CONSTRAIHED JOINTS DRIFT
C DRIFT
C ~I"

IMPLICIT REAL*B(A-H,O-Z) DRIFT
COMMON/CONTRL/ TIME,NSEG,NJNT,HPL,NBLT,NBAG,NVEH,IGRND, DRIFT

* NS,NQ,NSD,HFLX,HHRlSS,IWIIDF,IJNTF,IPRT(36) ,!PG DRIFT
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,DRIFT

* SEGLP(3,30) ,SEGLV(3,30),SIGLA(3,30) ,NSYK(30) DRIFT
COMMON/DESCRP/ PHI(3,30),W(30) ,RW(30),SR(4,60) ,HA(3,60),HB(3,60), SLIP

* RPHI(3,30),HT(3,3,60) ,SPRING(S,90) ,VISC(7,90) , DRIFT
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOIHTF(30) DRIFT

COMMON/CEULER/ IEULER (30) ,HIR(3,3,90) ,ANG(3,30),AlGD(3,30) , DRIFT
* FE(3,30) ,TQE(3,30) ,CONST(S,30) DRIFT

COMMON/CNSHTS/ PI,RADIAI,G,THIRD,EPS(24) , DRIFT
* UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI

COMMON/TEMPVS/ Tl(3) ,T2(3) ,T3(3) ,T4(3),TP(3,3) ,Hl(3) ,H2(3) DRIFT
IF (NJNT.EQ.O) GO TO 51 DRIFT
DO 50 J=l,NJHT DRIFT
K = IABS(JHT(J» DRIFT
IF (K.EQ.O) GO TO 50 DRIFT
IF (ISING(J+l).LT.O) GO TO 50 DRIFT

C ~I"

M = 0 DRIFT
IF (IPIN(J).EQ.l) M= 4 DRIFT
IF (IPIN(J) .EQ.6) M= 4 SLIP
IF (IPII(J).EQ.7) M= 4 SLIP
IF (IABS(IPIN(J» .NE.4) GO TO IS DRIFT
IF (IEULER(J).EQ.l) M= 2 DRIFT
IF (IEULER(J).EQ.2) M= 3 DRIFT
IF (IEULER(J).EQ.3) M= 1 DRIFT
IF (IEULER(J).EQ.4) M= 4 DRIFT
IF (IEULER(J).EQ.5) M= 4 DRIFT
IF (IEULER(J).EQ.6) M= 4 DRIFT

15 IF (M.EQ.O) GO TO 50 DRIFT
IF(M.EQ.4)GO TO 23 DRIFT
IF(M.HE.3)GO TO 21 DRIFT
CALL EJOINT(-l,J) DRIFT
CALL CROSS(HIR(l,2,2*J+29),HIR(l,l,2*J+29) ,Tl) DRIFT
DO 17 I = 1,3 DRIFT
Hl(I) = CONST(4,J)*HIR(I,l,2*J+29) + CONST(S,J)*Tl(I) DRIFT

17 H2(I) = HIR(I,3,2*J+30) DRIFT
GO TO 25 DRIFT

21 DO 22 I = 1,3 DRIFT
Hl(I) = HIR(I,M,2*J+29) DRIFT

22 H2(I) = HIR(I,M+l,2*J+30) DRIFT
GO TO 25 DRIFT

23 DO 24 I = 1,3 DRIFT
HICI) = HB(I,2*J-l) DRIFT
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24 B2(I) = BB(I,2IJ)
C
C II ADJUST DC MATRIX FOR COHSTRAIIED JOINTS II
C

25 CALL DOT31(D(1,1,K) ,Hl,Tl)
CALL MAT3l (D(1,1,J+l),Tl,T2)
CT = T2(1)IB2(1) + T2(2)IB2(2) + T2(3)IB2(3)
IF(M.GE.3)GO TO 28
ST = 1.0/DSQRT«1.0 - CT)I(l.O + CT»
DO 27 I = 1,3

27 T2(I) = (B2(I) - CTIT2(I»IST
CT = 1.0/ST

28 CALL CROSS(B2,T2,T3)
DO 30 L=1,3
CALL CROSS (T3,D(l,L,J+l) ,T4)
ST = T3(1)ID(1,L,J+l) + T3(2)ID(2,L,J+l) + T3(3)ID(3,L,J+l)
ST = ST/(l.O + CT)
DO 30 1=1,3

30 D(I.L.J+l) = CTID(I.L,J+l) - T4(I) + STIT3(I)
C
C II RENORMALIZATION OF DIRECTIOH COSINE MATRIX BY II
C II AVERAGING MATRIX AND TRAHSPOSE OF ITS IIVERSE II
C

DO 33 ITER= 1,10
CALL CFACTT (D(l,l,J+l),TP.DET)
DO 32 L = 1,3
DO 32 I = 1,3
D(I.L,J+l) = 0.51(D(I,L,J+l)+TP(L,I)/DET)

32 IF (DABS(D(I,L.J+l».LT.EPS(15» D(I,L,J+l) = 0.0
IF (DABS(DET-l.O).LT.EPS(6» GO TO 41

33 CONTINUE
WRITE (6.34) J,TIME,DET

34 FORMAT (44HO DRIFT BENORMALIZATION DID HOT CONVERGE FOR,
• lOB JOINT NO.,I3.7B TIME =,FIO.6,6H DET =,FlO.6)

e
C II ADJUST WMEG FOR CONSTRAINED JOINTS II
e

41 IF(M.HE.4)GO TO 43
BW = B2(l)IWMEG(1.J+l) - Hl(l)IWMEG(l.K)

I + H2(2)IWMEG(2,J+l) - Hl(2)IWMEG(2,K)
• + B2(3)IWMEG(3,J+l) - Hl(3)IWMEG(3.K)

CALL DOT3l (D(l.l.K).WMEG(l,K),Tl)
CALL MAT31 (D(l,l,J+l),Tl,WMEG(l,J+l»
DO 42 1=1,3

42 WMEG(I.J+l) = WMEG(I.J+l) + SWIH2(I)
GO TO 50

43 IF(M.HE.3)GO TO 47
CALL DOT3l(D(1.1.K) ,HIR(1.2.2IJ+29),Tl)
CALL MAT3l(D(l,l,J+l) ,Tl,Hl)
GO TO 48
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47 CALL MAT3l<DO , l,J+l) ,Tl,T2)
CALL CROSS(T2,H2,Hl)

48 CALL DOT31(DCl,1,K) ,WMEGCl,K) ,Tl)
CALL MAT31(D(l,l,J+l),Tl,T2)
HW = HICl)*CT2(1) - WMEG(l,J+l»

* + HI(2)*(T2(2) - WMEG(2,J+l»
* + HI(3)*(T2(3) - WMEGC3,J+l»

DO 49 I = 1,3
49 WMEG(I,J+l) = WMEGCI,J+l) + HW*HICI)
50 COH'l'IHUE
51 RETURN

END

147

DRIFT
DRIFT
DRIFT
DRIFT
DRIFT
DRIFT
DRIFT
DRIFT
DRIFT
DRIFT
DRIFT
DRIFT



SUBBOUTIIE DSETD(D,TH,T) DSETD
C BEV IV 07/23/86TWOPI
C UPDATES A DIRECTION COSINE MATBIX (D) DSETD
C USIllG All IllCREMEllTAL AllGULAR MCTIOll (TB). DSETD
C ABGUMEllTS D: 3X3 DIRECTIOll COSINE MATBIX TO BE UPDATED. DSETD
C TH: 3 COMPONEllTS OF IICREMEllTAL AllGULAR MCTIOI DSETD
C ABOUT LOCAL X,Y AllD Z AXIS RESPECTIVELY. DSETD
C T: MAGIITUDE OF VECTOB TH COMPUTED BY BOUTlNE. DSETD
C DSETD

IMPLICIT REAL*8(A-H,0-Z) DSETD
DlMEISION D(3,3) ,TH(3) ,S(3) ,TEMP(3,3) DSETD
COMMOl/CISllTSI PI,BADIAI,G,THIRD,EPS(24) , DSETD

* UHITL,UllITM,UllITT,GBAVTY(3) ,TWOPI TWOPI
T=DSQBT(TB(l) **2+TB(2) **2+TB(3) **2) DSETD
IF(T.EQ.O.)BETUBll DSETD
ST=DSIll(T) DSETD
CT=DCOS(T) DSETD
STT=ST/T DSETD
CTT=STT**2/(1.+CT) DSETD
DO 10 J=I,3 DSETD
S(I)=-TH(3)*D(2,J)+TH(2)*D(3,J) DSETD
S(2)= TH(3)*D(I,J)-TH(I)*D(3,J) DSETD
S(3)=-TH(2)*D(I,J)+TH(I)*D(2,J) DSETD
DTT=(TH(I)*D(I,J)+TH(2)*D(2,J)+TH(3)*D(3,J»*CTT DSETD
DO 5 K=I,3 DSETD

5 D(K,J)=D(K,J)*CT-STT*S(K)+TH(K)*DTT DSETD
10 COllTIHUE DSETD

C DSETD
C REHORMALIZATIOIl OF DlRECTIOH COSINE MATRIX DSETD
C BY AVERAGIllG MATBIX AllD TRAISPOSE OF ITS IllVEBSE. DSETD
C DSETD

DO 23 ITEB=I,10 DSETD
CALL CFACTT(D,TEMP,DET) DSETD
DO 22 1=1,3 DSETD
DO 22 J=I,3 DSETD
D(I,J) = 0.5*(D(I,J)+TEMP(J,I)/DET) DSETD

22 IF (DABS(D(I,J».LT.EPS(IS» D(I,J)=O.O DSETD
IF (DABS(DET-l.0) .LT.EPS(6» GO TO 24 DSETD

23 CONTINUE DSETD
WRITE (6,27) DET DSETD

27 FORMAT('O DSETD REHOBMALIZATIOll DID NOT COllVEBGE, DET =',IPD2S.15)DSETD
24 RETUBll DSETD

END DSETD
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SUBROUTINE DSETQ(E,TH,ES,EC,D} DSETQ
C REV IV 07/23/86TWOPI
C COMPUTES HEW DIRECTION MATRIX (D), GIVEI ORIGIIAL MATRIX (E) DSETQ
C AND IHCREMEHTAL MOTIOI EXPRESSED II QUATEUIOI FORM. DSETQ
C DSETQ
C ARGUMEHTS: DSETQ
C DSETQ
C E ORIGINAL DIRECTION COSIIE MATRIX. DSETQ
C TH COMPONENTS OF Q ( OX SIN A/2, UY SIN A/2, UZ SIN A/2) DSETQ
C ES SIN**2(A/2} DSETQ
C EC COS (A/2) DSETQ
C D lEW DIRECTIOI COSINE MATRIX. DSETQ
C DSETQ

IMPLICIT REAL*8(A-H,O-Z} DSETQ
DIMENSION D(3,3},TH(3},S(3},TEMP(3,3},i(3,3} DSETQ
COMMOI/CISHTS/ PI,RADIAH,G,THIRD,EPS(24}, DSETQ

* UHITL,UNITM,UHITT,GRAVTY(3} ,TWOPI TWOPI
CT = 1.0 - 2.0*ES DSETQ
DO 10 J=l,3 DSETQ
S(l} = TH(2}*E(3,J} - TH(3}*E(2,J} DSETQ
S(2) = TH(3}*E(l,J} - TH(1}*i(3,J} DSETQ
S(3} = TH(1}*E(2,J} - TH(2}*E(l,J} DSETQ
DTT = TH(l}*E(l,J} + TH(2}*E(2,J} + TH(3}*i(3,J} DSETQ
DO S K=l,3 DSETQ

S D(K,J} = E(K,J}*CT + 2.0*(TH(K}*DTT - EC*S(K}} DSETQ
10 COHTINUE DSETQ

C DSETQ
C RENORMALIZATION OF DIRECTIOI COSIIE MATRIX DSETQ
C BY AVERAGING MATRIX AND TRANSPOSE OF ITS IIVERSE. DSETQ
C DSETQ

DO 23 ITER=l,10 DSETQ
CALL CFACTT(D,TEMP,DET} DSETQ
DO 22 1=1,3 DSETQ
DO 22 J=l,3 DSETQ
D(I,J} = O.S*(D(I,J}+TEMP(J,I}/DiT} DSETQ

22 IF (DABS(D(I,J}}.LT.EPS(lS}) D(I,J}=O.O DSETQ
IF (DABS(DET-l.0) .LT.EPS(6}} GO TO 24 DSETQ

23 CONTINUE DSETQ
WRITE (6,27) DET DSETQ

27 FORMAT('O DSETQ RENOBIIALIZATIOH DID BOT COIVERGE, DET :',lPD25.1S)DSETQ
24 RETURN DSETQ

END DSETQ

149



SUBROUTINE DSMSOL (A,KK,LL)
C REV 03
C SOLVES A SET OF SIMULTANEOUS LlHEAR EQUATIONS AX=B.
C
C ARGUMENTS:
C A: 2-DlMENSIONAL(KK,KK+1) MATRIX OF COEFFICIENTS.
C KK: NUMBER OF EQUATIONS AND UNKNOWNS.
C LL: 1ST DIMENSION OF A IN CALLING PROGRAM.
C
C CALLING PROGRAM SETUP:
C A(I,J) FOR I,J=l,KK
C A(I,KK+1) = B(I) FOR 1=1,KK
C THE SOLUTION X IS RETURNED IN COLUMN KK+1 OF A.
C MATRIX A IS DESTROYED BY SUBROUTINE.
C

IMPLICIT REAL*8(A-H,O-Z)
DIMENSION A(LL,l)
N = XX
N1 = N+ 1
DO 50 L=l,N
L1 = L+ 1
BIG = 0.0
DO 25 I=L,N
IF (DABS(A(I,L».LE.DABS(BIG» GO TO 25
X = I
BIG = A(I,L)

25 CONTINUE
IF (BIG.HE.O.O) GO TO 30
WRITE (6,26)

26 FORMAT('O DSMSOL MATRIX SINGULAR, PROGRAM TERMINATED.')
STOP 41

30 BIG = 1.0/BIG
DO 40 J=L,N1
B = A(X,J)
A(K,J) = A(L,J)

40 A(L,J) = B*BIG
IF (L.EQ.N) GO TO 50
DO 48 I=L1,N
IF (A(I,L).EQ.O.O) GO TO 48
DO 45 J=L1,Nl

45 A(I,J) = A(I,J)-A(I,L)*A(L,J)
48 CONTINUE
50 CONTINUE

IF (N.EQ.1) GO TO 71
N2 = N-1
DO 60 L=l,N2
I = N-L
L1 = 1+1
DO 60 J=L1,N

60 A( l,N1> = AU ,Nl> -A(l,JhA(J ,Ill)
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71 CONTINUE
RETUlUl
EHD
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SUBROUTlHE DZP(H,X,GG,E,R,M} DZP
C REV IV 07/23/86TWOPI
C COMPUTES THE STATE VARIABLES (X) FROM THE PARAMETRIC FORM ASSUMED DZP
C IH THE INTEGRATIOH BOUTIHE DIRT. ALSO EVALUATES THE EXPOJlENTIAL DZP
C WEIGHTS (E) IF M IS HOT ZERO. DZP
C DZP

IMPLICIT IEALla (A-H,O-Z) DZP
DlMENSIOH X(l} ,OO(5,l),E(3,l) DZP
COMMON/CHSNTSI PI,BADIAH,G,THIRD,EPS(24) , DZP

I UlITL,UlITII,UIIITT,GRAVTY(3} ,TWOPI TWOPI
C DZP

CALL ELTlME(l,5) DZP
IF(M.HE.O) GO TO 10 DZP

C DZP
C COMPUTE STATE VAlUABLES ONLY. DZP
C DZP

DO 5 l=l,N DZP
5 XCI) = 00(1,1) + R*(OO(2,I}*E(l,I) DZP

* + R*(GG(3,1)*E(2,1) DZP
* + R*(OO(4,I}*E(3,I) ») DZP

GO TO 90 DZP
C DZP
C COMPUTE EXPONENTIAL WEIGHTS AHD STATE VARIABLES. DZP
C DZP

10 DO 50 l=l,H DZP
EO, I> = 1. 0 DZP
E(2,1) = 0.5 DZP
E(3,1) = THIRD DZP
IF (OO(5,1).EQ.0.0) GO TO 50 DZP
Z = R*OO(5,1) DZP
W= O. DZP
IF (DABS(Z) .GT.0.004) GO TO 20 DZP
W= 4. DZP
A = E(3,I) DZP
E(3,1) = O. DZP

15 E(3,1) = E(3,1)+A DZP
A = AIZ/W DZP
W= W+1.0 DZP
IF(E(3,I)+A.HE.E(3,I)} GO TO 15 DZP
E(2,1) = 0.5+0.5*Z*E(3,1) DZP
EO,I) = I.+Z*E(2,1> DZP
GO TO 50 DZP

20 IF(Z.GT.-40.) W= DEXP(Z) DZP
E(l,l) = (W-1.)/Z DZP
E(2 ,I> = (E 0, I> - 1. ) IZ DZP
E(3,1) = (2.*E(2,I)-1.)/Z DZP

50 X(I> = 000,1> + R*(OO(2,I>*EO,1> DZP
* + 8*(OO(3,I)*E(2,I) DZP
* + 1*(OO(4,I>*!C3,I> )}} DZP

C DZP
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90 CALL ELTlME(2,5)
BETUlUI
EHD
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SUBROUTINE EDEPTH (A,B,XM,T,Y,XA,XB,XL,XU) EDEPTH
C REV IV 07/23/S6TWOPI
C DETERMINES IA AND XB, THE POINTS OF MAXIMUM PENETRATION OF TWO EDEPTH
C INTERSECTING ELLIPSOIDS A AHD B. EDEPTH
C ARGUMENTS A,B,XM,T AND X SAME AS FOR SUBROUTINE INTERS. EDEPTH
C ARGUMENTS XL AND XU, IF BOJfZIRO, ARE FINAL RESULTS OF LAST CALL. EDEPTH
C EDEPTH

IMPLICIT REAL*S (A-H,O-Z) EDEPTH
DIMEBSION A(3,3),B(3,3),XM(3),Y(3),XA(3),XB(3) EDEPTH
COMMON/CONTRLI TIME, NSEG. BJNT ,BPL ,BBLT •BBAG. JlVEH, BGUD • EDEPTH

* NS.NQ,NSD,BFLX.NBRBSS.NlcrHDF,NJNTF,BPRT(36),HPG PAGE
COMMON/CBSNTSI PI.BADIAB,G.THIRD.EPS(24). EDEPTH

* UNITL,UBITM.UBITT.GRAVTY(3).TWOPI TWOPI
DIMENSION Cl(3.4) ,C2(3.4).C3(3,4) ,XBM(3) ,PXBL(3) ,PXAU(3),AB(3,3) EDEPTH
DIMENSION AJ[A(3) ,BXBM(3) ,PXAL(3) ,PXBU(3) EDEPTH
EQUIVALENCE (XBM{I).Cl(I.4». (PXBL(I).C2(I,4», (PIAU(I) ,C3(1,4»EDEPTH

C EDEPTH
C INITIAL GUBSSES EDEPTH
C XA = Y/T EDEPTH
C XB = M+ (Y-II) IT EDEPTH
C L = -I XB-XA! II AlA! EDEPTH
C U = -I XB-XAI/! B(XB-M) ! EDEPTH
C EDEPTH

DI = 0.0 EDEPTH
D2 = 0.0 EDEPTH
DO 9 1=1,3 EDEPTH
XA(I) = Y(I)/T EDEPTH
XBM(I) = (Y(I)-XM(I»/T EDEPTH
XB (I) = XBM(I)+XM(I) EDEPTH

9 Dl = DI+(XB(I)-XA(I»**2 EDEPTH
IF (DABS(T-l.0).LE.EPS(6» GO TO 31 EDEPTH
ITER = 0 EDEPTH
CALL MAT33 (A,B,AB) EDEPTH
IF (XL.NE.O.O) GO TO 11 EDEPTH
IF (XU.NE.O.O) GO TO 11 EDEPTH
D3 = 0.0 EDEPTH
DO 10 1=1,3 EDEPTH
AXA(!) = A(1, I)lXA(l) EDEPTH

* + A(I ,2) *XA(2) EDEPTH
* + A(I,3)*XA(3) EDEPTH

D2 = D2 + AXA(I)**2 EDEPTH
BXBM(I) = B(I,I)*XBII(I) EDEPTH

* + B(I,2)*XSM(2) EDEPTH
* + B(I.3)*XBM(3) EDEPTH

10 D3 = D3+BXBM(I)**2 EDEPTH
XL = -DSQRT(DI/D2) EDEPTH
XU = -DSQRT(DI/D3) EDEPTH

C EDEPTH
C START OF ITERATION EDEPTH
C EDEPTH
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11 ITER = ITER+l
IF (IPRT(17).HE.0) WRITE (6,12) ITER,XL,XU,XA,XB

12 FORMAT(' EDEPTB ITER' ,16,8GI4.6)
IF (ITER.LE.50) GO TO 14
WRITE (6,13)

13 FORMAT(' EDEPTH ITERATIOH DID HOT COHVERGE')
GO TO 31

C
C FORM MATRICES
C Cl = LUn + LA + UB
C C2 = Cl
C C3 = Cl'
C

14 XLAU = XU*XL
DO 22 1=1,3
XBM(I) = 0.0
DO 22 J=I,3
Cl(I,J) = XLAU*AB(I,J) + XL*A(I,J) + XU*B(I,J)
C2U,J) = CIU,J)
C3(J,I) = CIU,J)

22 XBM(I) = XBM(I) - XL*A(I,J)*XM(J)
C
C SOLVE FOR (XB-M)
C Cl (XB-M) = -LAM
C

CALL DSMSOL(Cl,3,3)
C
C EVALUATE
C XB = (XB-M) +M
C B(XB-M)
C AX!
C C13 = (I-XA'AXA)/2
C C23 = (1-(XB-M)'B(XB-M»/2
C

C13 = 0.0
C23 = 0.0
DO 23 1=1,3
XB(I) = XBM(I)+XM(I)
BXBMU) = BU, 1l*XBM(l)

* + B(I,2)*XBM(2)
* + B(I,3)*XBM(3)

23 XA(I) = XB(I) + XU*BXBM(I)
DO 24 1=1,3
AXAU) = A(I,U*XA(l)

* + A(I,2)*XA(2)
* + A(I,3)*XA(3)
C13 = C13 + XA(I)*AXA(I)
C23 = C23 + XBM(I)*BXBM(I)

24 PXBL(I) = -AX!(I)
C13 = (1.0-CI3)/2.0
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C23 = O. 0-C23) /2.0 EDEPTH ,.
C I DXB EDEPTH
C SOLVE FOR --- EDEPTH
C • DL EDEPTH
C EDEPTH •
C • DXB EDEPTH
C C2--- = -AU EDEPTH
C • DL EDEPTH
C EDEPTH

CALL DSMSOL(C2,3,3) EDEPTH
C EDEPTH
C CALCULATE EDEPTH
C DXA DXB DXB EDEPTH
C = + UB--- EDEPTH
C DL DL DL EDEPTH
C EDEPTH
C • DXA EDEPTH
C Cll = XA'A--- EDEPTH
C • DL EDEPTH
C EDEPTH
C • DXB EDEPTH
C C21 = (XB-y)'B--- EDEPTH
C I DL EDEPTH
C EDEPTH

Cll = 0.0 EDEPTH
C21 = 0.0 EDEPTH
DO 25 != 1,3 EDEPTH
PXAL(I) = B(I, 1hPXBL (1) EDEPTH

• + B(!,2)'PXBL(2) EDEPTH
• + B(I ,3) IPXBL (3) EDEPTH
PXAL(I) = PXBL(!) + XU'PXAL(!) EDEPTH
Cll :: Cll + AXA(!) 'PXAL(I) EDEPTH
C21 :: C21 + BXBY(!)IPXBL(!) EDEPTH

25 PXAU(I) :: -BXBM(! ) EDEPTH
C EDEPTH
C • DXA EDEPTH
C SOLVE FOR --- EDEPTH
C • DU EDEPTH
C EDEPTH
C • DXA EDEPTH
C C3--- :: -B(XB-M) EDEPTH
C • DU EDEPTH
C EDEPTH Ii

CALL DSMSOL(C3,3,3) EDEPTH
C EDEPTH
C CALCULATE EDEPTH
C DXB DXA DXA EDEPTH
C = + LA--- EDEPTH
C DU DU DU EDEPTH
C EDEPTH
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C * DXA
C C12 = XA'A---
C * DU
C
C * DXB
C C22 = CXB-M) 'B---
C * DU
C

C12 = 0.0
C22 = 0.0
DO 26 1=1,3
PXBUCI) = PXAUCI) + XL*CACI,U*PXAUCU

* + ACI,2)*PXAUC2) + ACI,3)*PXAUC3)
C12 = C12 + AXACI)*PXAUCI)

26 C22 = C22 + BXBMCI)*PXBUCI)
C
C SOLVE FOR DL AND DU
C Cl1*DL + CI2*DU = C13
C C21*DL + C22*DU = C23
C

DET = C11*C22-C12*C21
DL = CC13*C22-C12*C23)/DET
DU = CC11*C23-C13*C21)/DET

C
C INCREMENT LAND U
C TEST FOR CONVERGENCE
C

XL = XL + DL
XU = XU + DU
IF CDABSCDL/XL).GT.EPSCI2» GO TO 11
IF CDABSCDU/XU).GT.EPSCI2» GO TO 11

31 CONTINUE
RETURN
END
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DOUBLE PRECISION FUNCTION EFUNCT CTH,TBD,SPR,JSTOP) EFUNCT
C REV 20 04/29/S0EFUNCT
C COMPUTES 1l0NLINEAR SRRIIlG TORQUE FOR EULER JOIllTS. EFUNCT
C EFUNCT
C ARGUMEllTS: EFUNCT
C TH - THETA IS THE !HGLE OF THE EULER AXIS EFUHCT
C TBD - THETA DOT EFUNCT
C SPR - ARRAY OF 5 VALUES DESCRIBIIlG FUHCTIOI EVALUATIOI EFUHCT
C JSTOP - INDICATOR TO BE SET TO ONE IF IN STOP EFUNCT
C EFUHCT

IMPLICIT REAL*SCA-H,O-Z) EFUNCT
DIMEIlSIOIl SPRCS) EFUICT
JSTOP = 0 EFUNCT
EFUHCT = TH*SPR(1) EFUNCT
TEN = 10.0 EFUNCT
Q = DSIGIlCTEIl*THD,TH*TBD) EFUICT
IF CQ.GT.l~O) Q = 1.0 EFUNCT
IF CQ.LT.-l.0) Q = -1.0 EFUHCT
X = 0.S*Cl.0+SPR(4)+Q*Cl.0-SPRC4») EFUNCT
IF CSPRCS).GT.O.O) GO TO 10 EFUNCT
EFUNCT = X*EFUNCT EFUNCT
GO TO 99 EFUNCT

10 IF CDABSCTH).LT.SPRCS» GO TO 99 EFUNCT
JSTOP = 1 EFUHCT
Z = DABSCTH) - SPRCS) EFUNCT
EFUNCT = EFUNCT + DSIGNCX*CSPR(2)+Z*SPRC3»*Z**2,TH) EFUHCT

99 RETURN EFUNCT
END EFUHCT
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SUBROUTINE EJOINT(IJ,HK) JDRIFT
C REV IV 07/24/86SLIP
C COMPUTES THE TORQUES ACTING ON AH EULER JOINT EJOINT
C AND ADDS THEM TO THE U2 ARRAY. EJOIHT
C EJOINT
C ARGUMENTS: EJOINT
C HK = 0 - REGULAR COMPUTATIOH FOR ALL EULER JOINTS JDRIFT
C I 0 - COMPUTE OILY FOR JOINT HJ IMPULSE EJOINT
C EJOIHT
C IJ = ~ IMPULSE OH PRECESSION AXIS ONLY EJOINT
C = 2 IMPULSE ON NUTATIOH AXIS ONLY EJOINT
C = 3 IMPULSE OH SPIN AXIS ONLY EJOINT
C = 4 IMPULSE ON GLOBALGRAPHIC AXIS EJOINT
C NK = 0, IJ I 0, SPECIAL COMPUTATIONS OF HIR AND HB ONLY JDRIFT
C E~INT

IMPLICIT REAL*8(A-H,O-Z) EJOINT
COMMOH/COHTRL/ TIME ,HSEG,NJHT,HPL ,HBLT ,HBAG,HVEH,NGRHD , EJOINT

* HS,NQ,HSD,HFLX,HHRHSS,HWIHDF,HJHTF,NPRT(36) ,HPG PAGE
COMMOH/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,EJOINT

* SEGLP(3,30),SEGLV(3,30) ,SEGLA(3,30) ,HSYM(30) EJOINT
COMMOH/DESCRP/ PHI(3,30),W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

* RPHI(3,30) ,HT(3,3,60) ,SPRIHG(S,90) ,VISC(7,90), EJOINT
* JHT(30) ,IPIH(30),ISIHG(30) ,IGLOB(30),JOINTF(30) EJOINT

COMMOH/CMATRX/ Vl(3,30) ,V2(3,30) ,V3(3,12),BI2(3,3,60) ,A22(3,3,60) ,EJOINT
* F(3,30) ,TQ(3,30) ,WJ(30) ,All(3,3,30) SLIP

COMMOH/CEULER/ IEULER(30) ,HIR(3,3,90) ,AHG(3,30) ,AHGD(3,30) , JDRIFT
* FE(3,30) ,TQE(3,30) ,COHST(S,30) JDRIFT
COMMOH/FORCES/PSF(7,70),BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

* PRJNT(7,30) ,NPANEL(S) ,NPSF,HBSF,HSSF,HBGSF EJOINT
COMMOH/TEMPVI/ CREST,TTI(3),RII(3) ,R2I(3),JSTOP(4,2,30) EJOINT
COMMON/CHSHTS/ PI,RADIAH,G,THIRD,EPS(24), EJOINT

* UHITL,UHITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMOH/TEMPVS/ DHl(3,3) ,DH4(3,3) ,TH(3,3),HIM(3,3) ,HIJ(3,3), EJOINT

* HDT(3,3) ,H2(3,3) ,SH(3) ,TM(3) ,TJ(3) ,WMJ(3) ,AD(3) , EJOINT
* CV(3) ,CS(3) ,AHGL(3) ,HD3(3) ,CC(3) ,T9(3) ,LSKIP(3) EJOINT

LOGICAL LSKIP EJOIHT
IF (HJNT.LE.O) GO TO 99 EJOIHT
CALL ELTIME(I,31) EJOIHT
Jl = 1 EJOINT
J2 = HJHT EJOINT
NJ = NK JDRIFT
IF (HJ.EQ.O) GO TO 11 EJOINT
Jl = HJ EJOINT
J2 = HJ EJOINT
IF(IJ.LT.O) HJ = 0 JDRIFT

11 DO 98 J=Jl,J2 EJOINT
IF (IABS(IPIH(J».NE.4) GO TO 98 EJOINT
M = IABS(JNT(J» EJOINT
CALL DOT33(D(I,I,M) ,HT(I,I,2*J-l) ,DHl) EJOINT
CALL DOT33(D(I,I,J+l) ,HT(I,I,2*J) ,DH4) EJOINT
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CALL DOT33(DH4,DHl,TH)
DO 12 1= 1,3

12 ANG(I,J) = ANG(I,J) + CONST(I,J)
IC = IEULER(J)
CALL EULRAD (TH,AHG( I,J) ,IC)
CALL ROT(H2,3,-AHG(I,J»
DO 13 1=1,3
AHG(I,J) = AHG(I,J) - CONST(I,J)
HIRCI,I,J) = DH1(1,3)
HIR(I,3,J) = DH4(I,3)
HIM(I,I) = HT(I,3,2*J-l)
HIJ(I,3) = HT(I,3,2*J)
LSKIP(I) = .FALSE.
FE(I,J) = 0.0
CV(!) = 0.0
CS (!) = 0.0
V2CI,J) = 0.0
TQECI,J) = 0.0

13 TQ CI ,J) = O. 0
WJ(J) = 0.0
TQC = 0.0
IF (IJ.EQ.4) GO TO 55
CALL MAT31 CHT Cl ,I, 2*J- I) ,H2 (I , I) ,HIM(I ,2»
CALL MAT31 (HT(I,I,2*J-l),H2(I,2) ,HIM(I,3»
CALL DOT31 (D(I,I,M) ,HIM(I,2) ,H2(I,2»
CALL DOT31 (DCl,I,N) ,HIM(I,3),H2(I,3»
CALL CROSS (H2(I,2) ,HIR(I,3.J) ,H2(I,I»
CALL DOT31 (D(I,I,N ) ,WMEG(I,M ) ,TY)
CALL DOT31 CD(I,I,J+l) ,WMEG(I,J+l) ,TJ)
SWJ = 0.0
DO 14 1=1,3
HIRCI,2,J) = H2CI,2)
WMJ (I) = TJ CI) - TN CI)

14 SWJ = SWJ + WMJ(I)**2
WJCJ) = DSQRT(SWJ)
CALL DOT31 CHIRCl,I,J) ,WMJ,AD)
CALL CROSS (TM,HIR(I,I,J) ,HDTCl,I»
CALL CROSS (TM,HIRCl,2,J) ,HDT(I,2»
CALL CROSS (TJ,HIRCl,3,J) ,HDT(I,3»
CALL MAT31 CDCl,l,J+I) ,HIRCl,I,J) ,HIJCl,I»
CALL MAT31 CD(l,l,J+I) ,HIRCl,2,J) ,HIJCl,2»
CALL MAT31 CDCl,l,M ) ,HIRCl,3,J) ,HIM(1,3»
N = IEULER(J)
DO 15 1=1,3
SH C!) = AD (I)
DO 15 K=1,3
HIR(I,K,2*J+29) = HIN(I,K)

15 HIRCI,K,2*J+30) = HIJCI,K)
IF CN.EQ.8) GO TO 19
IF (N.GT.3) GO TO 16
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+ H2C2,l)*HIRC2.1,J) + H2C3,1)*HIRC3.1,J)
GO TO 20

*
*

SHCN) = 0.0
GO TO 18

16 DO 17 1=1,3
17 IF CI.NE.N-3) SHCI) = 0.0
18 IF CN.HE.2) GO TO 21
19 HI = H2C1,1)*HIRC1,l,J)

IF CDABSCRK).GE.EPSC6»
SHCl) = AHGDCl,J)
SH(3) = AHGDC3,J)
GO TO 21

20 CALL DOT31 CH2,WMJ,SH)
SHC 1) = SHC 1) IRK
IF CN.EQ.2) SH(2) = 0.0
SH(3) = SH(3)/HX

21 DO 22 1=1,3
AHGDCI,J) = SHCI)

22 BDTCI,2) = BDTCI,2) + SHCl)*H2CI,3)
IF CNJ.NE.O) I = IJ+3
IF CH.GT.3) GO TO 30
N4 = 4-N
IF CN.EQ.2)
IF CN.NE.2)
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ABDT = HDTCl,2)*WMJC1)+HDTC2,2)*WMJC2)+HDTC3,2)*WMJC3)EJOINT
AHDT = -CSH(2)*BDTC1,2)+SHCN4)*BDTC1,N4»*H2C1,N) EJOINT

-CSH(2)*BDTC2,2)+SHCN4)*BDTC2,N4»*H2C2,N) EJOINT
-CSH(2)*BDTC3,2)+SHCN4)*HDTC3,N4»*H2C3,N) EJOINT

CALL MAT31 CDC1,l,M ) ,H2C1,N),HBC1,2*J-1» EJOINT
CALL MAT31 CDC1,I,J+l),H2Cl,N) ,HBCl,2*J » EJOINT
DO 25 1=1,3 EJOINT
V2CI,J) = AHDT*H2CI,N) EJOINT

25 IF CN.EQ.I) LSKIPCI) = .TRUE. EJOINT
GO TO 42 EJOINT

30 IF CN.GT.6) GO TO 40 EJOINT
K3J = 3*J-2 EJOINT
DO 32 1=1,3 EJOINT
IF CNJ.EQ.O) GO TO 31 EJOINT
IF CI.EQ.N-3) CREST = VISCC7,K3J) EJOINT
TQECI,J) = H2CI,N-3) EJOINT
GO TO 32 EJOINT

31 V2CI,J) = -HDTCI,N-3)*ADCN-3) EJOINT
HBCI,2*J-l) = HIMCI,N-3) EJOINT
HBCI,2*J ) = HIJCI,N-3) EJOINT
IF CI.NE.N-3) LSKIPCI) = .TRUE. EJOINT

32 K3J = K3J + 1 EJOINT
IF CNJ) 35,42,35 EJOINT

40 IF CN.EQ.7) GO TO 97 EJOINT
42 IFCIJ.NE.O) GOTO 98 JDRIFT

DO 41 1=1,3 JDRIFT
IF CLSKIPCI» GO TO 41 EJOINT
K3J = 3*J-3+1 EJOIHT
CVCI) = ANGDCI,J)*VISCOSCDABSCAHGDCI,J»,VISCC1,K3J) ,HACI,2*J» EJOINT
CSCI) = EFUNCTCAHGCI,J) ,AHGDCI,J) ,SPRIHGC1,K3J) ,JSTOPCI,l,J» EJOINT
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FECI,J) = CS(I) + CV(I) + HA(I,2*J)*HA(I,2*J-l)
41 CONTIllUE

CALL MAT31(HIR(I,1,J),FE(I,J),TQE(1,J»
IF(NJ.GT.O) GO TO 34

55 IF (IGLOB(J).EQ.O) GO TO 34
HD3 (l) = TH (3 , 1)
HD3(2) = TH(3,2)
HD3(3) = TH(3,3)
CALL GLOBAL (J,HD3,DH1,TQC,T9,AHGL)

34 CONTINUE
C
C ADD TORQUE CONVERTED TO LOCAL REFERENCE TO 02 AlUlAY BY
C U2(M) = 02(M ) + DeM )*TQ
C 02(J+l) = 02(J+l) - D(J+l)*TQ
C

35 DO 51 1=1,3
TQ(I,J) = TQE(I,J)+TQC*T9(I)
TTICI) = TQCI ,J)
DO 51 K=1,3
02(K,M ) = U2(K,M ) + D(K,I,M )*TQ(I,J)

51 02(K,J+l) = 02(K,J+1) - D(K,I,J+1)*TQ(I,J)
C
C STORE DATA INTO PRJNT ARRAY FOR OUTPUT ROUTINE
C

97 PRJNT(1,J) = IEOLER(J)
PRJNT(2,J) = ANG(I,J)
PRJNT(3,J) = ANG(2,J)
PRJNT(4,J) = AHG(3,J)
PRJNT(S,J)=CS(I)**2+CS(3)**2+2.0*CS(I)*CS(3)*TH(3,3)+CS(2)**2
PRJNT(6,J)=CV(I)**2+CV(3)**2+2.0*CV(1)*CV(3)*TH(3,3)+CV(2)**2
PRJNT(7,J) = TQ(1,J)**2 + TQ(2,J)**2 + TQe3,J)**2

98 CONTINUE
CALL ELTIME(2,31)

99 RETORN
END
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C
C
C
C
C

DOUBLE PRECISION FUNCTION ELONG(A,B,C,D,E)
REV 01

COMPUTES ARC LENGTH OF ELLIPSE AX**2 + 2BXY + CY**2
FROM THETA=O (POSITIVE X AXIS) TO THETA=E (RADIANS)
WHERE D IS NOMINAL INCREMENT OF INTEGRATION.

IMPLICIT REAL*S(A-H.O-Z)
N=DABS(E/D)
N=N+N
IF(N.EQ.O)N=2
Z=N
T=E/Z
F = DSQRT «I.+(B/A)**2)/A)
CS=I.
SN=O.
DCS=DCOS(T)
DSN=DSIN(T)
S=F/2.
AC = A+C
BAC = B*B-A*C
DO 10 1=1. N,2
CSS=CS*DCS-SN*DSN
SN=SN*DCS+CS*DSN
CS=CSS
G= (A*CS+B*SN) *CS+ (B*CS+C*SN)*SN
G = G**2/(AC + BAC/G)
F=(F+l./(F*G»/2.
S=S+F+F
CSS=CS*DCS-SN*DSN
SN=SN*DCS+CS*DSN
CS=CSS
G= (A*CS+B*SN) *CS+ (B*CS+C*SN) *SN
G = G**2/(AC + BAC/G)
F=(F+l./(F*G»/2.
S=S+F

10 CONTINUE
ELONG=(S+S-F)*T/3.
RETURN
END
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SUBROUTINE ELTIME(L,N) ELTIME
C REV 111.2 OS/OS/S4REVIII
C COUNTS THE HUMBER OF TIMES CERTAIN BASIC SUBROUTINES ARE CALLED ELTIME
C AND ACCOUNTS FOR ALL COMPUTER CPU TIME USED BY THESE ROUTINES. ELTIME
C ELTIME
C ARGUMENTS L: 1 INDICATES CALL IS AT START OF ROUTINE ELTIME ..
C 2 INDICATES CALL IS AT END OF ROUTINE. ELTIME
C >2 PAGE HUMBER FOR CALL AT EHD OF RUN PAGE
C N: THE SUBROUTINE IDENTIFICATION NUMBER. ELTIME
C ELTIME
C ASSUMES FUNCTION LTIME(l) IS GIVING ELAPSED CPU TIME IN INTEGER ELTIME
C UNITS OF 0.01 SECONDS SINCE FUNCTION LTIME(O) WAS CALLED. ELTIME
C ELTIME

DIMENSION NT(40) ,MTIN(40) ,NC(40),IND(40) ELTIME
REAL*S SUB(40) ELTIME
DATA SUB/ ELTIME

* SH MAIN3D ,SB INPUT ,SH DINT ,SB PRIPLT ,SH DZP ELTIME
* SB PDAUX ,SB UPDATE ,SB OUTPUT ,SB DAUX ,SB SETUP1 , ELTIME
* SH CHAIN ,SB CONTCT ,SB VISPR ,SB DAUX11 ,SB DAUX12 , ELTIME
* SB DAUX22 ,SB DAUX31 ,SB DAUX32 ,SB DAUX33 ,SB FSMSOL , ELTIME
* SB PLELP ,SB BELTRT ,SB SEGSEG ,SB AIRBAG ,SB RSTART , ELTIME
* SB SETUP2 ,SB INPULS ,SB INPLS2 ,SB AIRBG3 ,SB DAUX55 , ELTIME
* SB EJOINT ,SB SPDAMP ,SB DAUX44 ,SB FLXSEG ,SB EQUILB • ELTIME
* SB POSTPR .SB WINDY ,SB BBELT ,SB HPTURB ,SB I ELTIME

IF (N.GT.1) GO TO 20 ELTIME
IF (L.GT.1) GO TO 40 ELTIME

C ELTIME
C INITIAL CALL AT BEGINNING OF MAIN PROGRAM. ELTIME
C ELTIME

MTIN(l) = LTIME(O) ELTIME
DO 11 1=1,40 ELTIME
IND (I) = 0 ELTIME
NC (I) = 0 ELTIME
MTIN (I) = -1 ELTIME

11 NT(I) = 0 ELTIME
NSUB = 1 ELTIME
IND (1) = 1 ELTIME
NC (1) = 1 ELTIME
MTIN(l) = 0 ELTIME
GO TO 99 ELTIME

C ELTIME
C CALL AT BEGINNING OF NTB SUBROUTINE. ELTIME
C ELTIME

20 IF (L.GT.1) GO TO 30 ELTIME
MTIN(N) = LTIME(l) ELTIME
IF (HC(N).NE.O) GO TO 21 ELTIME
NSUB = NSUB+1 ELTIME
IHD (NSUB) = H ELTIME

21 NC(N) = NC(N)+l *ELTIME
GO TO 99 ELTIME
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C
C CALL AT EJID OF H'l'H SUBROUTIIJE.
C

30 MTOUT = LTIME(1)
JlDIFF = MTOUT-MTINCN)
MTINUn = -1
IF CNDIFF.EQ.O) GO TO 32
NTCN) = NTCH) + BDIFF
DO 31 1=1,40
IF CMTINCI).NE.-1) MTIHCI) = MTIHCI) + JlDIFF

31 CONTINUE
32 GO TO 99

C
C SUBSEQUENT CALLS FROM MAIl PROGRAM, PRIJrr SUMMARY TABLE.
C

40 NTSUM = LTIME(1)
NT(1) = NTSUM - MTIN(1)
TIME = FLOATCNTSUM)/100.0
WRITE C6,41) TIME,L

41 FORMAT('l ELAPSED CPU TIME =' ,F10.2,' SECOHDS' ,a5K,'PAGE' ,15//
• SUB CALLS TIME X' / /)

PCSUM = 0.0
H'l'SUM = 0
DO 42 1= 1, NSUB
J = INDCI)
PC = FLOATCNTCJ»/TIME
PCSUM = PCSUM + PC
NTSUM = NTSUM + NT(J)

42 WRITE C6,43) SUBCJ) ,NCCJ) ,NTCJ) ,PC
43 FORMAT(A10,2I10,F10.2)

WRITE (6,44) NTSUM,PCSUM
44 FORMATC'OTOTAL' ,14X,I10,F10.2)
99 RETURN

END
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SUBROUTINE EQUILB (YPR,IYPR) EQUILB
C REV IV 02/01/SSMISDOT
C EQUILB
C ADJUSTS IHITIAL IHPUT POSITIOH PARAMETERS SUPPLIED OH CARDS G.2 EQUILB
C AID G.3 SUCH THAT IHITIAL HORMAL COHTACT FORCES ARE EQUAL TO EQUILB
C EITHER SUPPLIED VALUES OR THOSE COMPUTED BY COHSTRAIHT FORCES. EQUILB
C EQUILB

IMPLICIT REAL*S(A-H,O-Z) EQUILB
DlMEHSIOH YPR(3,30) , IYPR(4,30) EQUILB
COMMOH/COHTRL/ TlME,HSEG,HJHT,HPL,BBLT,BBAG,HVEH,HGRID, EQUILB

• HS,HQ,NSD,NFLX,HBRUSS,HWIHDF,HJHTF,HPRT(36) ,HPG PAGE
COMMOH/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30) ,U2(3,30) ,EQUILB

• SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30),HSYM(30) EQUILB
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30),SR(4,60),BA(3,60),BB(3,60), SLIP

• RPHI(3,30) ,BT(3,3,60) ,SPRING(S,90) ,VISC(7,90), EQUILB
• JHT(30) ,IPIH(30) ,ISING(30),IGLOB(30) ,JOIHTF(30) EQUILB

COMMON/CMATRX/ V1(3,30),V2(3,30) ,V3(3,12) ,B12(3,3,60) ,A22(3,3,60) ,EQUILB
• F(3,30) ,TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP

COMMON/CSTRHT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24),B32(3,3,24), EQUILB
• HHT(3,3,12) ,RK1(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,EQUILB
• RQQ(3,12) ,HQQ(3,12) ,SQQ(12),CFQQ(12) , EQUILB
• KQ1 (2) ,KQ2 (12) ,KQTYPE (2) EQUILB

COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,HTI(SO) ,HTAB(12S0) ,TAB(4S00)DlMENB
COMMON/JBARTZ/ MNPL( 30) ,MHBLT( S) ,MHSEG( 30) ,MNBAG( 6), EQUILB

• MPL(3,S,30) ,MBLT(3,S,S) ,MSEG(3,S,30) ,MBAG(3,10,6), EQUILB
• NTPL( S,30) ,HTBLT( S,S) ,HTSEG( S,30) EQUILB

COMMON/CHTSRF/ PL(24,30) ,BELT(20,S) ,TPTS(6,S) ,BD(24,40) EDGE
COMMON/CNSHTS/ PI,RADIAN,G,THIRD,EPS(24), EQUILB

• UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TITLES/ DATE(3),COMEHT(40),VPSTTL(20) ,BDYTTL(S), EQUILB

• BLTTTL(S,S) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30), EQUILB
• JOIHT(30) ,CGS(30) ,JS(30) EQUILB
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), EDGE

• PRJHT(7,30) ,HPANEL(S) ,HPSF,BBSF,NSSF,NBGSF EDGE
REAL DATE,COMEHT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOIHT EQUILB
LOGICAL.1 CGS,JS EQUILB
COMMON/TEMPVS/ DMNT(3,3) ,XMN(3) ,XMM(3) ,TM(3) ,RM(3) EDGE
DIMENSION TEMP (3) ,T(S) ,FX(10) ,FX1(10) EDGE
DIMENSION XOO) ,GXOO) ,DX(10) ,DXPClO) ,DPH(S,10) EQUILB
DIMEHSION JPL(10) ,JSGOO) ,JX(10) ,M1 ClO) ,M2(10) ,M3ClO) ,MTOO) EQUILB
DIMENSION HTV(10) ,HI1(10) ,NSG(10) ,HAV(10) ,KSG(S,10) EQUILB
DIMENSIOH ISG(S) ,IPL(S) ,LTTPE(5) ,INDGX(5) ,HTHQ(S) EQUILB
DIMENSION SX(10),SGX(10) ,XDEV(10),WORD(2) EQUILB
DATA BLANK/' '/ , WORD/' SEGLP' " YPR'/ EQUILB
CALL ELTlME (1,3S) EQUILB

C EQUILB
C INPUT CARDS G.4, G.5.A-G.S.N, AID G.6.A-G.6.M EQUILB
C EQUILB

READ (S ,60) XVAR ,NCON EQUILB
WRITE (6, S1> BVAR,HCOH ,RPG PAGE
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NPG=NPG+l PAGE
51 FORMATC'I' ,5X,'IVAR =' ,I3,3X,'NCON =' ,I3,96X, PAGE

* 'PAGE' ,I5/120X,'CARD G.4'/) PAGE
ICARD = 4- EQUILB
JCARD = 0 EQUILB
IF CNVAR.LT.l .OR. NVAR.GT.I0) GO TO 65 EQUILB
IF (NCON.LT.O .OR. NCON.GT.5) GO TO 65 EQUILB
WRITE (6,52) EQUILB

52 FORMAT('0',4X,'J' ,4X,'NTV' ,3X,'NI1',3X,'NSG',8X,'GX' ,12X,'XOEV', EQUILB
*7X,'JPL' ,3X,'JSG' ,3X,'NAV' ,3X,'KSG(I,J),I=I,NAV',28I,'CARDS G.5'/)EQUILB

ICARD = 5 EQUILB
DO 58 J=I,NVAR EQUILB
JCARD = J EQUILB
READ C5,53) NTV(J) ,NIICJ),NSGCJ) ,GXCJ),XDEVCJ), EQUILB

* JPL(J) ,JSG(J) ,IAV,(KSGCI,J) ,I=I,IAV) EQUILB
53 FORMAT(3I4,2F8.0,8I4) EQUILB

NAVCJ) = IAV EQUILB
WRITE (6,54) J,NTVCJ) ,NIICJ),NSGCJ) ,GICJ) ,XDEVCJ), EQUILB

* JPLCJ) ,JSGCJ) ,IAV,CKSGCI,J) ,I=I,IAV) EQUILB
54 FORMAT(4I6,2FI5.6,8I6) EQUILB

IF (NTV(J).LT.l .OR. NTV(J).GT.2 GO TO 65 EQUILB
IF (NI1(J).LT.l .OR. NI1(J).GT.3 ) GO TO 65 EQUILB
IF (NSG(J).LT.l .OR. NSG(J).GT.ISEG) GO TO 65 EQUILB
IF (NAV(J).LT.O .OR. NAV(J).GT.5 ) GO TO 65 EQUILB
IF (JPLCJ).LT.l .OR. JPL(J).GT.NPL) GO TO 65 EQUILB
IF (JSG(J).LT.l .OR. JSG(J).GT.NSEG) GO TO 65 EQUILB
K = JPL(J) EQUILB
NNPL = MHPL(K) EQUILB
IF (NNPL.LT.l .OR. NNPL.GT.5) GO TO 65 EQUILB
DO 55 I=I,NNPL EQUILB
IF (JSG(J).NE.MPL(2,I,K» GO TO 55 EQUILB
JSG(J) = I EQUILB
GO TO 56 EQUILB

55 CONTINUE EQUILB
GO TO 65 EQUILB

56 IF (NAV(J).LE.O) GO TO 58 EQUILB
DO 57 I=I,IAV EQUILB
IF (KSG(I,J).LT.l .OR. KSG(I,J).GT.NSEG) GO TO 65 EQUILB

57 CONTINUE EQUILB
58 CONTINUE EQUILB

IF (NCON.LE.O) GO TO 17 EQUILB
WRITE (6,59) EQUILB

59 FORMAT('O' ,4X,'I' ,4X,'IPL',3X,'ISG',2X,'LTYPE' ,2X,'IIDGI', EQUILB
* 87X,'CARDS G.6'/) EQUILB

ICARD = 6 EQUILB
DO 64 I=I,ICOI EQUILB
JCARD = I EQUILB
BEAD (5,60) IPLCI) ,ISGCI) ,LTYPECI),IIDGXCI) EQUILB
WRITE (6,61) I,IPL(I) ,ISG(I),LTYPE(I) ,IIDGI(I) EQUILB

60 FORMAT (414) EQUILB
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61 FORMATC5I6)
IF C IPLCI).LT.l .OR. IPLCI).GT.NPL) GO TO 65
IF C ISGCI).LT.l .OR. ISGCI).GT.NSEG) GO TO 65
IF CLTTPECI).LT.3 .OR. LTTPECI).GT.4 ) GO TO 65
IF CIHDGXCI).LT.O .OR. IHDGXCI).GT.BVAR) GO TO 65
J = IPL(I)
HHPL = MNPLCJ)
IF CNNPL.LT.l .OR. HWPL.GT.5) GO TO 65
DO 62 K=I,HHPL
IF CISGCI).HE.MPLC2,K,J» GO TO 62
ISGCI) = K
GO TO 63

62 CONTINUE
GO TO 65

63 IF CINDGXCI).LE.O) GO TO 64
K = INDGXCI)
IF CIPLCI) .NE.JPLCK) .OR. ISGCI) .HE.JSGCK» GO TO 65

64 COHTINUE
GO TO 17

C
C INPUT ERROR - PRINT MESSAGE AHD TERMINATE PROGRAM.
C

65 WRITE (6,66) ICARD,JCARD
66 FORMATC'O INPUT ERROB 01 CARD G.' ,12,'.' ,12,

* · PROGRAM TERMINATED.')
STOP 26

C
C DATA INITIALIZATION.
C

17 NQORG = NQ
DO 19 K=I,HVAR
J = JPLCK)
I = JSGCK)
MlCK) = MPLCl,I,J)
M2CK) = MPLC2,I,J)
M3CK) = MPLC3,I,J)
MTCK) = NTPL CI,J)
JXCK) = 1
DXPCK) = 0.0
11 = NIl CK)
12 = NSGCK)
IF CHTVCK).EQ.l) XCK) = SEGLPCI1,I2)
IF CHTVCK).EQ.2) XCK) = TPRCI1,I2)
SX CK) = XCK)
SGXCK) = GXCK)
IF CNAVCK).LE.O) GO TO 19
IAV = NAVCK)
DO 18 L=I,IAV
J2 = KSGCL,K)
IF CHTVCK).EQ.l) DPNCL,K) = SEGLPCI1,I2) - SEGLPCIl,J2)
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18 IF (NTV(K).EQ.2) DPI(L.K) = YPR(I1.I2) - YPR(I1.J2)
19 CONTINUE

IF (IPRT(27).EQ.0) GO TO 20
C
C LET'S SEE WHAT USER INPUT LOOKS LIKE.
C

CALL OUTPUT(O)
CALL DAUX (0)
CALL PRIIT(6H USER)
CALL OUTPUT (1)

C
C START FDF FORCE -) CONSTRAINT FORCE ITERATIOI
C

20 PENDOT = 0.0
DO 50 JITTER=l,10

C
C ITERATE INPUT (X) SUCH THAT F(X) = G(X)
C

WAR = 2
IF (HVAR.EQ.1) MVAR = 1
DO 32 M=I.2
DO 32 I=MVAR.HVAR
DO 32 J=l, I
HITER = 10
IF (DXP(J).EQ.O.O) NITER = 50
DX(J) = 0.25
N1 = M1 (J)

N2 = M2(J)
N3 = MJ(J)
NP = JPL(J)
NT = M'l' (J)

II = II UJ)
12 = NSG(J)
IAV = NAV(J)
IF (NTV(J).NE.2) GO TO 15
CALL DBCIJK (D,YPR,IYPR.BT.I2)
IF (IAV(J).LE.O) GO TO 15
DO 14 K=l,IAV
J2 = KSG(K.J)

14 CALL DRCIJK (D,YPR,IYPR,HT.J2)
15 DO 29 ITER=l.NITER

CALL CHAIN(O)
PEN1 = PEN
IPSF = 1
CALL PLELP(N2.N3,N1,NP.NT)
PEN = PSF C1 , 1)
FX1 (J) = FX (J)

FXJ = 0.0
IF (PEN.GT.O.O) FXJ = PSF(2,l)
IF (PEN.GT.O.O) CALL FRCDFL (PEI,PEHDOT.HT.1,FXJ.ELOSS)
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SEGLPCIl,12) = XCJ)
TPRCIl,12) = XCJ)

CALL DRCIJK CD,TPR,ITPR,BT,12)
GO TO 29

SEGLPCIl,J2) = XCJ) - DPIICK,J)
TPRCIl,J2) = XCJ) - DPNCK,J)

CALL DRCIJK CD,TPR,ITPR,BT,J2)

I

I

I

FXCJ) = FXJ
IF CJXCJ)-2) 23,21,25

21 IF CFXCJ)IFXlCJ).GT.O.O) GO TO 22
IF CFXlCJ).EQ.O.O) JXCJ) = 1
FXCJ) = FXl CJ)
PEB = PERl
DXCJ) = 0.5IDXCJ)
XCJ) = XCJ) - DXCJ)
GO TO 27

22 F2 = FXCJ) - GXCJ)
Fl = FXlCJ) - GXCJ)
IF CFlIF2.LE.0.0) GO TO 24
IF CDABSCF2).LT.DABSCFl» GO TO 23

26 FXCJ) = FXlCJ)
DXCJ) = -DXCJ)
PEl = PEILI
XCJ) = XCJ) + 2.0IDXCJ)
GO TO 27

23 JXCJ) = 1
IF CPEB.GT.O.O) JXCJ) = 2
IF CITER.GT.l .ARD. PEB.LT.O.O .AND. PEN.LT.PEBl) GO TO 26
XCJ) = XCJ) + DXCJ)
GO TO 27

24 DXPCJ) = DXCJ)/CFXCJ)-FXlCJ»
JXCJ) = 3

25 IF CDABSCFXCJ)-GXCJ».LT.EPSC6» GO TO 30
IF CPEN.LT.O.O) CALL FRCDFL C-PEN,PERDOT,IIT,l,FXJ,ELOSS)
IF CPEN.LT.O.O) FXCJ) = -FXJ
XCJ) = XCJ) - DXPCJ)ICFXCJ)-GXCJ»

27 IF CXDEVCJ).LE.O.O) GO TO 42
IF CDABSCXCJ)-SXCJ».LE.XDEVCJ» GO TO 42
WRITE C6,4l) J,XCJ) ,SXCJ) ,XDEVCJ)

41 FORMATC'O PROGRAM IS BEING TERMINATED IN SUBROUTINE EQUILB.'//
ITERATION FOR VARIABLE NO.' ,13,' IS NOT CONVERGING. 'II

, VALUE OF X IS OUT OF lWIGE. VALUES OF X,SX,XDEV ARE'//
3G20.8)

STOP 27
42 IF CIITVCJ).EQ.l)

IF CIITV CJ) . EQ. 2)
IF CIITVCJ) .EQ.2)
IF CNAVCJ).LE.O)
DO 28 K= 1, IAV
J2 = KSGCK,J)
IF CIITVCJ).EQ.1)
IF CIITVCJ).EQ.2)

28 IF CIITVCJ).EQ.2)
29 CONTINUE
30 IF CtlPRT(27).HE.0) WRITE C6,3l) M,I,J,ITER,XCJ) ,FXCJ)
31 FORMATC413,4X,2F12.6)
32 CONTINUE
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IF (NQ.LE.O) GO TO 40
C
C COMPUTE VEHICLE COORDINATES FOR FIXED POINT COISTRAINTS.
C

DO 35 K=I,NQ
IF (KQTYPE(K).HE.l) GO TO 35
IF (KQ2(K).HE.NVEH) GO TO 35
L = KQI<K)
CALL DOT31(D(I,I,L) ,RK1(I,K) ,T)
DO 34 1=1,3

34 T(I) = T(I) + SEGLP(I,L) - SEGLP(I,IVEH)
CALL MAT31(D(1,I,NVEH),T,RK2(I,K»

35 CONTINUE
40 IF (HPRT(27).EQ.0) GO TO 36

C
C SOLVE SYSTEM EQUATIONS WITH COISTRAINTS OFF.
C

CALL OUTPUT (0)
CALL DAUX(O)
CALL PRINT(6HEQUIL2)
CALL OUTPUT(l)

C
C SET UP CONSTRAINTS TO PRODUCE ZERO ACCELERATIONS.
C

36 NQ = NQORG
IF (NCON.LE.O) GO TO 81
DO 37 I=I,NCON
NQ = NQ+l
J = IPLU)
K = ISG(I)
NT = NTPL(K,J)
NTNQ(I) = NTAB(NT+l)
NTAB(NT+l) = -NQ
KQ1(NQ) = MPL(2,K,J)
KQ2(NQ) = MPL(I,K,J)

37 KQTYPE(NQ) = LTYPE(I)
C
C SOLVE SYSTEM EQUATIONS WITH COHSTRAINTS ON.
C

CALL OUTPUT (0)
CALL DAUX(O)
IF (NPRT(27).HE.0.AHD.JITTER.EQ.l) CALL PRINT(6HEQUILl)

C
C FETCH CONSTRAINTS FORCES 10RMAL TO PLANE SURFACES.
C STORE FRICTION FORCE AND TURI OFF COISTRAINTS.
C

CONV = 1.0
DO 39 I=l,NCON
MQ = NQORG+I
J = IPLU)

171

EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB



K = ISG(I) EQUILS
NT = BTPL(K,J) EQUILS
»TAB(BT+l) = »THQ(I) EQUILS
M= MPL(2,K,J) EQUILS
N = MPL(l,K,J) EQUILS
CALL DOT31(D(l,l,H),PL(l,J),TEMP) EQUILS
T(I) = TEMP(I)'QQ(l,MQ) + TEMP(2)'QQ(2,MQ)+ TEMP(3)'QQ(3,MQ) EQUILS
II = IIDGX(I) EQUILS
IF (Il.GT.O .AID. DABS(GX(Il)+T(I».GT.EPS(2» COHV = 0.0 EQUILS
IF (Il.GT.O) GX(Il) = O.5'(GX(Il)-T(I» EQUILS
DO 38 L=l,3 EQUILS

38 TEMP(L) = QQ(L,MQ) - T(I)'TEMP(L) EQUILS
LT = NTAB(HT) EQUILS

39 CALL MAT3l(D(l,l,M),TEMP,TAB(LT+19» EQUILS
NQ = NQORG EQUILS
IF (CORV.EQ.l.O) GO TO 81 EQUILS

50 CONTINUE EQUILS
C EQUILS
C PRINT INPUT AMD CHANGES MADE. EQUILS
C EQUILS

81 IF (NJHT.LE.O) GO TO 86 EQUILS
CALL OUTPUT(O) EQUILS
CALL DAUX(O) EQUILS
IPRIHT = 0 EQUILS
DO 84 J=l,NJNT EQUILS
IF (IPIN(J).GE.O) GO TO 84 EQUILS
IF (VISC(4,3'J-2).GT.0.0) GO TO 84 EQUILS
IF (IPIM(J).EQ.-l) Tl = DABS(XDY(HB(l,2'J),D(l,l,J+l) ,TQ(l,J») EQUILS
IF (IPIN(J).LE.-2) Tl = DSQRT(TQ(l,J)"2+TQ(2,J)"2+TQ(3,J)"2) EQUILS
VISC(4,3'J-2) = 1.5'Tl EQUILS
IF (IPRINT.EQ.O) WRITE (6,82) EQUILS

82 FORMAT('O THE FOLLOWIHG VALUES FOR THE MAX TORQUE FOR A LOCKED JOEQUILS
*INT ON CARDS S.5 HAVE SEEN SET UP SY SUBROUTlHE EQUILS:'// EQUILS
• ' J SYM IPIM Tl=VISC(4)' /) EQUILS

IPRINT = 1 EQUILS
WRITE (6,83) J,JOINT(J) ,IPIN(J) ,VISC(4,3*J-2) EQUILS

83 FORMATCI6,lX,A4,I6,F15.6) EQUILS
84 CONTINUE EQUILS
86 IF (NQ.LE.O) GO TO 91 EQUILS

IPRINT = 0 EQUILS
DO 89 K=l,NQ EQUILS
IF (KQTYPE(K).HE.l) GO TO 89 EQUILS
IF (KQ2(K).HE.HVEH) GO TO 89 EQUILS
IF (IPRINT.EQ.O) WRITE (6,87) EQUILS

87 FORMAT('O THE FOLLOWING VALUES FOR RK2 OH CARDS D.6 FOR FIXED POIEQUILS
*NT CONSTRAINTS HAVE SEEH CHAHGED BY SUBROUTlHE EQUILS:'// EQUILS
* 5X, 'K' ,3X, 'KQTYPE' ,4X, 'KQl' ,5X, 'KQ2' ,8X, 'BK2(X)', EQUILS
* 9X,'BK2(Y)',9X,'RK2(Z)'/) EQUILS

IPRIHT = 1 EQUILS
WRITE (6,88) K,KQTYPE(K) ,KQl(K) ,KQ2(K),(RK2(I,K),I=l,3) EQUILS
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88 FORMAT(I6,3I8,3FI5.6)
89 CONTINUE
91 WRITE (6,92)
92 FORMAT ('0 THE FOLLOlcrNG VARIABLES ON CARDS G.2 AND G.3 "

• . 'HAVE BEEN CHANGED BY SUBROUTINE EQUILB:'//)
DO 95 J=I,HVAR
10 = NTV(J)
II = NIl(J)
12 = NSG(J)
WRITE (6,93) WORD(IO),Il,I2,SX(J) ,X(J) ,BLANK,J,SGX(J) ,GX(J)

93 FORMAT (4X,A6, ' (' ,12,',' ,12,') FROM' ,'12.6,' TO' ,FI2.6,
• A4,'AND GX(',12,') FROM',FI2.6,' TO',Fl2.6)

IF (NAV(J).LE.O) GO TO 95
lAV = NAV(J)
DO 94 1=1 , IAV
J2 = KSG(I,J)
ZSX = SX(J) - DPN(I,J)
ZXX = X(J) - DPN(I,J)

94 WRITE (6,93) WORD(IO) ,Il,J2,ZSX,ZXX
95 COHTUlUE

CALL ELTIME (2,35)
RETURN
END
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SUBROUTINE EULRAD(D,A,IC) EULRAD
C REV IV 07/23/BSTWOPI
C COMPUTES EULER ANGLES PRECESSION, NUTATION, AND SPIN IN RADIANS EULRAD
C AND PLACES THEM IH'l'O THE A ARRAY FOR GIVEN DIRECTION COSINE MATRIXEULRAD
C EULRAD
C ASSUMES D = D(S)D(N)D(P) , WHERE EULRAD
C EULRAD
C CS SS 0 1 0 0 CP SP 0 EULRAD
C D(S)=-SS CS 0 ,D(N)= 0 CN SM ,D(P)=-SP CP 0 EULRAD
COO 1 0 -SN CIJ 0 0 1 EULRAD
C EULRAD
C AND P=A(l), N=A(2), S=A(3) EULRAD
C EULRAD
C ROUTINE WILL ALWAYS WORK IN THE MEMORY MODE, I. E., WILL PRODUCE A EULRAD
C NEW SET OF A'S THAT DIFFER THE LEAST FROM THE INPUTTED A ARRAY. EULRAD
C TO USE IIJ NON-MEMORY MODE,SET ALL A'S TO ZERO, CALL WITH IC = B. EULRAD
C EULRAD
C NEW IJ IS ALWAYS COMPUTED. EULRAD
C IF N OR PI-N ( 10---6, IC IS USED TO RESOLVE AMBIGUITES ON P & S, EULRAD
C EXCEPT FOR IC = 2 OR B WHERE THEY ARE NOT CHANGED. EULRAD
C EULRAD

IMPLICIT REAL*B(A-H,O-Z) EULRAD
DIMENSION A(3) ,D(3,3) ,T(S) EULRAD
COMMOIJ/CNSH'l'SI PI,RADIAN,G,THIRD,EPS(24), EULRAD

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
IF (D(3,3).GT. 1.0) D(3,3) = 1.0 EULRAD
IF (D(3,3) .LT.-l.O) D(3,3) = -l.0 EULRAD
B = DACOS(D(3,3» EULRAD
T(2) = B-A(2) EULRAD
T(5) = -B-A(2) EULRAD
Z = 0.0 EULRAD
IF ( B.LT.EPS(6» Z = 1.0 EULRAD
IF (PI-B.LT.EPS(6» Z = -1.0 EULRAD
IF (Z.NE.O.O) GO TO 11 EULRAD
T(l) = DATAN2(D(3,1),-D(3,2» - A(l) EULRAD
T(4) = T(l) + PI EULRAD
T(3) = DATAH2(D(l,3) , D(2,3» - A(3) EULRAD
T(S) = T(3) + PI EULRAD
GO TO 26 EULRAD

II T(I) = DATAN2(D(I,2)-Z*D(2,l) , D(1,1)+Z*D(2,2» - A(l) - Z*A(3) EULRAD
T(3) = T(l) EULRAD
GO TO (21, 22,23,23,22,21, 22,22) , IC EULRAD

C EULRAD
C SET TCl) = 0 EXCEPT FOR IC=3,4 EULRAD
C SET T(3) = 0 EXCEPT FOR IC=l,6 EULRAD
C EULRAD

21 T(l) = 0.0 EULRAD
GO TO 25 EULRAD

22 T(l) = 0.0 EULRAD
23 T(3) = 0.0 EULRAD
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25 T(4) = TO) EULRAD
T(6) = T(3) EULRAD

26 TMAX = 0.0 EULRAD
J = 3 EULRAD
DO 30 1=1,6 EULRAD
T(I) = DMOD (T (I) ,TWOPI) EULRAD
IF (DABS(T(I».GT.PI ) T(I) = T(I) - DSIGN(TWOPI,T(I» EULRAD
IF (DABS(T(I».LT.TMAX) GO TO 30 EULRAD
TMAX = DABSCTCI» EULRAD
IF CI.GT.3) J = 0 EULRAD

30 CONTINUE EULRAD
IF CZ.LT.O.O) TCJ+3) = -TCJ+3) EULRAD
DO 40 1=1,3 EULRAD
IJ = I+J EULRAD

40 A(I) = A(I) + T(IJ) EULRAD
RETURN EULRAD
END EULRAD
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DOUBLE PRECISION FUNCTION EVALFD (D,N,L) EVALFD
C REV IV 07/23/86JTF786
C EVALUATE FUNCTION THAT IS DEFINED AT LOCATION N OF TAB ARRAY EVALFD
C FOR ABSCISSA VALUE D. EVALUATES DERIVATIVE, FUNCTION OR INTEGRAL EVALFD
C AS L EQUALS 0, 1, OR 2. TAB ARRAY IS DEFINED AS FOLLOWS: EVALFD
C TAB (N) - DO (NO RESTRICTIONS ON DO) JTF786
C TAB(N+l) - Dl (Fl DEFINED FOR DO < D < :Dl:) JTF786
C TAB (N+2) - D2 (F2 DEFINED FOR :Dl: < D < :D2:) JTF786
C TAB UI+3) (NOT CUlUlENTLY USED) EVALFD
C TAB (N+4) (NOT CUlUlEHTLY USED) EVALFD
C TAB (N+S) - START OF DEFINITION OF 1ST PART OF FUNCTION (Fl) EVALFD
C WHICH IS FOLLOWED BY DEFINITION OF 2ND PART OF FUNCTION (F2) , EVALFD
C IF ANY. EVALFD
C 2ND PART OF FUNCTION EXISTS IF D2 IS NON-ZERO. EVALFD
C SIGN OF Dl DETERMINES FORM OF DEFINITION FOR 1ST PART OF EVALFD
C THE FUNCTION. EVALFD
C EVALFD
C Dl ZERO INDICATES THAT FUNCTION IS CONSTANT D2 FOR ALL D. EVALFD
C EVALFD
C Dl POSITIVE INDICATES THAT TAB(N+S)-TAB(N+I0) CONTAINS EVALFD
C AO,Al, ... AS. THE COEFFICIENTS OF A STH ORDER POLYNOMIAL.EVALFD
C EVALFD
C Dl NEGATIVE INDICATES THAT TAB(N+S) CONTAINS HP (REAL) EVALFD
C FOLLOWED BY D(l), F(U, D(2), F(2) ... , D(HP) , F(NP) EVALFD
C EVALFD
C WARNING- TABULAR FUNCTION MUST BE DEFINED FOR WHOLE RANGE,EVALFD
C THAT IS, FROM DO TO Dl INCLUSIVE,OR Dl TO D2 INCLUSIVE. EVALFD
C EVALFD
C EVALFD
C SIMILARLY. THE SIGN OF D2 (IF NON-ZERO) DETERMINES FORM OF EVALFD
C DEFINITION OF 2ND PART OF FUNCTION, IF ANY. EVALFD
C EVALFD
C EVALFD
C IF D < DO AND Dl' O. DERIVATIVE = 0 OR FUNCTION = Fl(DO) JTF786
C IF D ) !Dl! AND D2=0, DERIVATIVE = 0 OR FUNCTION = Fl(:Dl:) JTF786
C IF D ) !D2! AND D2'0, DERIVATIVE = 0 OR FUNCTION = F2(:D2:) JTF786
C EVALFD
C NOTE: PREVIOUS VERSIONS ASSUMED THAT DO WAS NON-NEGATIVE AND JTF786
C THAT F = 0 FOR D < DO. JTF786
C JTF786

IMPLICIT REAL*8(A-H,0-Z) EVALFD
COMMON/TABLES/MXNTI,MXHTB,MXTBl,MXTB2,NTI(SO) ,NTAB(1250) ,TAB(4500) EVALFD
F = 0.0 EVALFD
IOOTR = 0 EVALFD
DO = TAB(N) EVALFD
Dl = TAB(H+l) EVALFD
D2 = TAB(N+2) EVALFD
IF (Dl.NE.O.O) GO TO 26 EVALFD
IF (L-l) 40,24,25 JTF786

24 F = D2 EVALFD
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GO TO 40
25 F= (D-DO)*D2

GO TO 40
C
C COMPOTE INDEX OF Fl DEFINITION
C

26 NP = N+5
IF (L.EQ.2) GO TO 41

C
C DERIVATIVES AND FUNCTIONS HERE, INTEGRALS HAVE OTHER LOGIC
C

IF (D.GE.DO) GOTO 22
C
C D < DO, RETURN F=O FOR L=O, OR F=Fl(DO) FOR L=I.
C

IF (L.EQ.O) GOTO 40
X = DO
IF (Dl.GT.O.O) GOTO 37
F = TAB OIP+2)
GOTO 40

22 IF (D.LT.DABS(Dl» GOTO 31
IF (D2.HE.0.0) GO TO 32

C
CD.GE. ! DI! , D2 = 0
C

IF (Dl.LE.O.O) GO TO 33
C
C IOOTR.EQ.1 INDICATES D BEYOND RANGE. DERIVATIVE = O.
C 10UTR.EQ.0 INDICATES D.LE.IDl!. COMPOTE POLY DERIVATIVE
C

IF (D.GT.DABS(Dl» 100TR = 1
X = Dl
GO TO 37

C
C DO < D < !Dl!
C

31 IF (Dl.LT.O.O) GO TO 35
X = D
GO TO 37

C
C D .GE. ID1!, D2 NON-ZERO, USE F2
C

32 MP = 6
C
C COMPUTE INDEX OF F2 DEFINITION
C

IF (Dl.LT.O.O) MP = 2.0 * TAB(NP)+l.O
NP = NP+MP
IF (D.LT.DABS(D2» GO TO 34
IF (D2.LT.0.0) GO TO 33
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C
C IOUTR.EQ.l INDICATES D BEYOND RANGE. DERIVATIVE = O.
C IOUTR.EQ.O INDICATES D.LE.!D21. COMPUTE POLY DERIVATIVE
C

IF (D.GT.DABS(D2» IOUTR = 1
C
C D .GE. D2 (POSITIVE), EVALUATE F2 FOR D2
C

x = D2
GO TO 37

C
C D EXCEEDS TABULAR DEFINITION, SET F = F(HP)
C IF TABLE DEFINITION EXTENDS BEYOND RANGE, USE TABLE VALUES
C

33 MB = TAB(NP)
NB = NP+MB+MB
IF (D .LE. TAB(NB-l» GO TO 35
IF (L.EQ.l) F=TAB(NB)
GO TO 40

C
C !DI! . LE. D ( !D2!
C

34 IF (D2.LT.0.0) GO TO 35
X = D
GO TO 37

C
C EVALUATE F FROM TABULAR DEFINITION
C

35 MB = TAB (NP)
Kl = NP+3
K2 = NP+MB+MB
DO 36 K=Kl,K2,2
IF (D.GT.TAB(K» GO TO 36
IF (L-l) 28,27,40

C
C EVALUATE DERIVATIVE FROM TABLE
C

28 F = (TAB(K+l)-TAB(K-l»/(TAB(K)-TAB(K-2»
GO TO 40

C
C EVALUATE FUNCTION FROM TABLE
C

27 R2 = TAB(K)-TAB(K-2)
Rl = (D-TAB(K-2»/R2
R2 = (TAB(K)-D )/R2
F = Rl*TAB(K+l)+R2*TAB(K-l)
GO TO 40

36 CONTINUE
IF (L.EQ.l) F = TAB(K2)
GO TO 40
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37 IF CIOUTR.EQ.1 .AND. L.EQ.O ) GO TO 40 EVALFD
IF CL-1) 38,39,40 EVALFD

C EVALFD
C EVALUATE DERIVATIVE OF 5TH DEGREE POLYNOMIAL EVALFD
C EVALFD

38 F = TABCNP+1)+X*C2.0*TABCNP+2)+X*C3.0*TABCNP+3)+X*C4.0*TABCNP+4)+ EVALFD
* X*5.0*TABCNP+5»» EVALFD

GO TO 40 EVALFD
C EVALFD
C EVALUATE 5TH DEGREE POLYNOMIAL EVALFD
C EVALFD

39 F = TABCNP) + X*CTABCNP+I)+X*CTABCNP+2) EVALFD
* +X*CTABCNP+3)+X*CTABCNP+4)+X*TABCNP+5»») EVALFD

GO TO 40 EVALFD
C EVALFD
C L=2: COMPUTE INTEGRAL OF FUNCTION FROM DO TO D. EVALFD
C EVALFD

41 IF CD.EQ.DO) GO TO 40 EVALFD
XO = DO EVALFD
Xl = D1 EVALFD
DO 50 1=1,2 EVALFD
IF CXI) 43,49,42 EVALFD

42 AO = TABCNP ) EVALFD
Al = TABCNP+1)/2.0 EVALFD
A2 = TABCNP+2)/3.0 EVALFD
A3 = TABCNP+3)/4.0 EVALFD
A4 = TABCNP+4)/5.0 EVALFD
A5 = TABCNP+5)/6.0 EVALFD
NP = NP+6 EVALFD
X = XO EVALFD
IF CX.NE.O.O) F=F-X*CAO+X*CAI+X*CA2+X*CA3+X*CA4+X*A5»») EVALFD
X = DMIN1CD,X1) EVALFD
IF CX.NE.O.O) F=F+X*CAO+X*CAI+X*CA2+X*CA3+X*CA4+X*A5»») EVALFD
IFCD.LE.XI) GO TO 40 EVALFD
IFCI.EQ.1.AND.D2.NE.0.0) GO TO 49 EVALFD

C EVALFD
C NOTE - NP WAS UPDATED NP=NP+6 BEFORE THIS, READY FOR SECOND PASS EVALFD
C EVALFD

F = F + CD-XI)* CTABCNP-6) +X1*CTABCNP-5)+XI*CTABCNP-4) EVALFD
* +XI*CTABCNP-3)+XI*CTABCNP-2)+XI*TABCNP-I»»» EVALFD

GO TO 40 EVALFD
43 MB = TABCNP) EVALFD

K1 = NP+3 EVALFD
K2 = NP+MB+MB EVALFD
NP = K2+1 EVALFD
DL = DMIN1CD,DABSCXI» EVALFD
DO 44 K=KI,K2,2 EVALFD
IF CXO.GE.TABCK» GO TO 44 EVALFD
Zl = DMAXICXO,TABCK-2» EVALFD
Z2 = DMINICDL,TABCK» EVALFD

179



FYX = TABCK-l)*TABCK) - TABCK+l)*TABCK-2)
FY = TABCK+l) - TABCK-l)
F = F +CFYX + 0.5*FY*CZl+Z2» *CZ2-Zl)/ CTABCK)-TABCK-2»
IF CZ2.HE.DL) GO TO 44
IFCI.EQ.l.AND.D2.1E.0.0) GO TO 49
IFCZ2. EQ. D) GO TO 40
F = F +CD-Z2)*(FYX+Z2*FY)/ CTABCK)-TAB(K-2»
GO TO 40

44 CON'l'IHUE
49 XO = DABS CDl>
50 Xl = D2
40 EVALFD = F

RETURN
END
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SUBROUTINE FDINIT FDINIT
C REV 111.2 08/08/84REVIII
C REPLACES CODE PREVIOUSLY IN SUBROUTINES FUlPUT ABD HIHPUT. FDINIT
C FROM FIVE FUNCTION NUMBERS IN NF ARRAY FDINIT
C 1. SET UP KTITLE FDINIT
C 2. SET UP NTAB AND TAB ARRAYS FDINIT
C 3. INCREMENT COUNTERS MlNTB AND MXTB2 FDINIT
C FDINIT

IMPLICIT REALI8 (A-H,O-Z) FDINIT
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/TEMPVS/ JTITLE(5,51) ,NF(5) ,MS(3) ,KTITLE(31) FDINIT

C NOTE: THIS IS SHARED BY SUBS CINPUT, FIHPUT, HINPUT AND FDINIT. FDINIT
REAL JTITLE,KTITLE FDINIT
J1 = MXTB2 + 1 FDINIT
NT = MXNTB + 1 FDINIT
NTAB(NT) = J1 FDINIT
NT = NT+1 FDINIT
DO 56 L=l,5 FDINIT
NX = IABS(NF(L» FDINIT
NTAB(NT) = 0 FDINIT
IF (NX.EQ.O) GO TO 56 FDINIT
NTAB(NT) = ISIGN(NTI(NX) ,NF(L» FDINIT
DO 51 KK = 1,5 FDINIT
KJ = 5IL+KK+1 FDINIT

51 KTITLE(KJ) = JTITLE(KK,NX) FDINIT
IF (NTI(NX).NE.O) GO TO 56 FDINIT
WRITE(6,54) NX FDINIT

54 FORMAT (' 0 FUNCTION NO. ' ,14,' HAS NOT BEEN DEFINED. ' FDINIT
* PROGRAM TERMINATED. ' ) FDINIT

STOP 15 FDINIT
56 NT = NT+1 FDINIT

C FDINIT
C INITIALIZE TAB ARRAY TO ZERO EXCEPT FOR DMAX, DINER, FDMAX. FDINIT
C FDINIT

J2 = J1+29 FDINIT
DO 57 JJ=J1,J2 FDINIT

57 TAB(JJ) = 0.0 FDINIT
NX = NTAB(NT-5) FDINIT
IF (NX.LE.O) GO TO 58 BUTLERl
TAB(J1+8) = DABS(TAB(NX+1» FDINIT
IF (TAB(NX+2) .NE.O.O) TAB(J1+8) = DABS(TAB(NX+2» FDINIT
DX = TAB(J1+8) FDINIT
TAB(J1+10) = EVALFD(DX,NX,l) FDINIT
NX = NTAB(NT-4) FDINIT
IF (NX.LE.O) GO TO 58 FDINIT
TAB(J1+9) = DABS(TAB(NX+1» FDINIT
IF (TAB(NX+2) .NE.O.O) TAB(J1+9) = DABS(TAB(NX+2» FDINIT

58 Jl = J2+1 FDINIT
MlNTB = NT-I FDINIT
MlTB2 = J1-1 FDINIT
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DlMEHB
FDIHIT
FDIHIT
DlMEHB

SIZE OF HTAB ARRAY:' ,18// FDIHIT
FDIHIT
DlMEHB
FDIHIT
FDIHIT

IF (MXTB2.GT.4500> WRITE (6,62) MXTB2
62 FORMAT ('0 ERROR II SUBROUTINE FDIHIT, SIZE OF TAB ARRAY:' ,18//

• ' PROGRAM TERMHJATED. ' )
IF (MXHTB.GT.1250) WRITE (6,63) MXHTB

63 FORMAT (' 0 ERROR IH SUBROUTINE FDIHIT,
• ' PROGRAM TERMIHATED. ' >

IF (MXTB2.GT.4500.0R.MXHTB.GT.1250) STOP 16
RETUlUI
END
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SUBROUTINE FINPUT FINPUT
C REV IV 02/01/SSMISDOT
C INPUT CARDS F. I-F. S SPECI FYING THE ALLOWED CORTACTS OF THE CRASH FIHPUT
C VICTIM BODY SEGMENTS WITH VEHICLE PANELS, BELTS, AIRBAGS AND OTHEBFINPUT
C BODY SEGMENTS ALONG WITH THE ASSOCIATED FUNCTIOHS TO BE USED FOR FIHPUT
C EACH CONTACT. FINPUT
C ALSO SETS UP TABLES TO CORTROL TIME HISTORY INFORMATION FOR FIHPUT
C EACH FUNCTION FOR EACH ALLOWED COHTACT. FINPUT
C FINPUT

IMPLICIT BEAL.S(A-H,O-Z) FINPUT
COMMOH/CONTRLI TlME,HSEG,NJHT,NPL,NBLT,HBAG,NVEH,HGRHD, FINPUT

• NS,NQ,HSD,HFLX,NBRHSS,NWIHDF,NJHTF,NPRT(36) ,NPG PAGE
COMMON/DESCRPI PHI(3,30) ,W(30) ,BW(30) ,SB(4,60),BA(3,60) ,HB(3,60) I SLIP

• RPHI(3,30) ,BT(3,3,60) ,SPBING(S,90),VISC(7,90) , FIHPUT
• JHT(30) ,IPIN(30) ,ISIHG(30) ,IGLOB(30),JOIHTF(30) FIHPUT

COMMOH/JBABTZI MlPL( 30) ,MNBLT( 8),MlSEG( 30),MNBAG( 6), FIHPUT
• MPL(3,S,30),MBLT(3,S,8),MSEG(3,S,30),MBAG(3,10,6), FIHPUT
• HTPL( S,30) ,HTBLT( S,8) ,NTSEG( S,30) FINPUT

COMMON/TABLES/MXNTI,MXHTB,MlTBI,MXTB2,NTI(SO) ,NTAB(12S0) ,TAB(4S00)DlMENB
COMMON/TITLESI DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(S), FIHPUT

• BLTTTL(S,8) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30) , FIHPUT
• JOIHT(30) ,CGS(30) ,JS(30) FINPUT

BEAL DATE,COMEHT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT FINPUT
LOGICAL.l CGS,JS FIHPUT
COMMOH/CSTBNTI AI3(3,3,24) ,A23(3,3,24) ,B31(3,3,24),B32(3,3,24), FINPUT

• BHT(3,3,12) ,BKl(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,FINPUT
• RQQ(3,12) ,HQQ(3,12) ,SQQ(12) ,CFQQ(12), FIHPUT
• KQlCI2) ,KQ2(12) ,KQTYPE<l2) FIHPUT

COMMOH/WINDFBI WTlME(30) ,QFU(3,S),QFV(3,5) ,WF(3,30),IWIHD(30), WINDOP
• MWSEG(7,30) ,HFVSEG(6) ,HFVBT(5) ,MOWSEG(30,30) WIHDOP
COMMON/TEMPVS/JTITLE(5,SI) ,IF(S) ,MS(3) ,KTITLE(31) FINPUT

C FIHPUT
BEAL JTITLE ,KTITLE ,BLAHK,SURFCE (2 ,3) FINPUT
DATA BLANK/4H I FINPUT
DATA SURFCE/4H PL,4HANE ,4H BE,4BLT ,4H SEG,4HMERTI FINPUT

C FINPUT
MlNTI = 50 FINPUT
MlNTB = 0 FIHPUT
MXTB2 = MlTBl FINPUT

C FIHPUT
C INPUT ALLOWED CONTACTS AND FUNCTIONS BY REF. NO. FINPUT
C FINPUT

WRITE (6,31) HPG PAGE
HPG=HPG+l PAGE

31 FORMAT('1 ALLOWED CONTACTS AND ASSOCIATED FUNCTIONS',80X, PAGE
* 'PAGE' ,IS) PAGE

DO 61 1=1,4 FINPUT
IJK = 0 FINPUT
GO TO (32,34,35,36) ,I FIHPUT

32 IF (HPL.LE.O) GO TO 61 FINPUT
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C FINPUT
C nJPUT 110. OF SEGMENTS TO COR'l'ACT EACH PLAJIE. FINPUT
C INPUT CARD F.l.A FINPUT
C FIRPUT

READ C5,33) CMNPLCJ),J=l,NPL) FINPUT
33 FORMAT C1814) FINPUT

IJJJ = NPL FINPUT
GO TO 37 FIIJPUT

34 IF CNBLT.LE.O) GO TO 61 FINPUT
C FINPUT
C nJPUT HO. OF SEGMENTS TO CONTACT EACH BELT. FINPUT
C INPUT CARD F.2.A FINPUT
C FINPUT

READ (5,33) CMHBLTCJ) ,J=l,NBLT) FINPUT
NJJ = HBLT FINPUT
GO TO 37 FINPUT

35 IF CNSEG.LE.O) GO TO 61 FINPUT
C FINPUT
C INPUT NO. OF SEGMENTS TO CONTACT EACH SEGMENT. FINPUT
C INPUT CARD F. 3. A FINPUT
C FINPUT

READ C5,33) CMNSEGCJ) ,J=l,IJSEG) FINPUT
NJJ = NSEG FINPUT
NSEGI = HSEG+1 FIIJPUT
DO 26 J=HSEG1,HGRND FINPUT

26 MNSEGCJ) = 0 FINPUT
GO TO 37 FINPUT

36 IF CNJNT.LE.O) GO TO 61 FINPUT
C FINPUT
C INPUT CARD F.4.A FINPUT
C SUPPLY IGLOBCJ)=l FOR EACH GLOBALGRAPHIC JOINT J=l,NJNT FINPUT
C FINPUT

READ C5,33) CIGLOBCJ),J=l,HJNT) FINPUT
NJJ = NJNT FINPUT

C FINPUT
C START OF LOOP TO READ CONTACTS FOR PLANES CI=l), BELTS CI=2), FINPUT
C SEGMENTS CI=3) AND FUNCTIONS FOR GLOBALGRAPHIC JOINTS CI=4). FINPUT
C FINPUT

37 DO 60 J=l,NJJ FINPUT
IF CI.EQ.1) HX = MNPL(J) FINPUT
IF CI.EQ.2) HK = MNBLT(J) FINPUT
IF (I.EQ.3) HX = MNSEGCJ) FINPUT
IF CI.EQ.4) NK = IGLOBCJ) FINPUT
IF (NI.LE.O) GO TO 60 FINPUT
DO 59 K= l,HX FINPUT
IF CIJK.EQ.O) WRITE C6,38) I FINPUT

38 FORMATC'O' ,119X, 'CARDS F.',11) FINPUT
IF CIJK.EQ.O . AND. I.NE.4) WRITE C6,39) SURFCEC1,1) ,SURFCEC2,1) FINPUT ..

39 FORMATC'O',3X,2A4,8X, 'SEGMENT' ,2X,'FORCE DEFLECTION',6X,'IVERTIAL FINPUT
_SPIKE' ,10X,'R FACTOR' ,13X,'G FACTOR' ,10X,'FRICTIOH COEF. OPT') EDGE
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•

IF (IJK.EQ.O .AND. I.EQ.4) WRITE (6,40) FINPUT
40 FORMAT('O' ,5X,'JOINT (GLOBALGRAPHIC)',2X,'TORQUE DEFLECTION' ,6X,'HFINPUT

.ERRON FORMULA' ,10X,'R FACTOR',13X,'G FACTOR',10X,'FRICTION COEF.')FINPUT
IJK = 1 FINPUT

C FINPUT
C INPUT CONTACT SURFACE NO., SEGMENT NO., AID FUNCTION NOS. FINPUT
C INPUT CARD F. (I). (K) FINPUT
C FINPUT

READ (5,33) NJ,MS,NF,HX EDGE
WRITE (6,41) NJ,MS,NF,HX EDGE

41 FORMAT('O',I7,'-',I3,Ill,'-',I3,I8,4I21,I12) EDGE
IF (NJ.NE.J) WRITE (6,42) FINPUT

42 FORMAT(' CONTACT INPUT ERROR. PROGRAM TERMINATED.') FINPUT
IF (NJ.NE.J) STOP 14 FINPUT
IF (I.NE.2.AND.NF(5).EQ.O) WRITE(6,20) MISDOT

20 FORMAT(' FRICTION FUNCTION NUMBER CAN NOT BE ZERO FOR THIS TYPE OFMISDOT
• CONTACT') MISDOT

IF (I.NE.2.AND.NF(5) .EQ.O) STOP 105 MISDOT
NLT = 1 FINPUT
DO 43 JJ = 1,31 FINPUT

43 KTITLE(JJ) = BLANK FINPUT
GO TO (44,46,48,49) ,I FINPUT

C FINPUT
C PLACE SEGMENT NO. AND INDEX TO NTAB ARRAY INTO M- AND NT- ARRAYS. FINPUT
C FINPUT

44 MPL(l,K,J) = NB(l) FINPUT
MPL(2,K,J) = MS(2) FINPUT
MPL(3,K,J) = MS(3) FINPUT
NTPL(K,J) = MXNTB+1 FINPUT
DO 45 JJ = 1,5 FINPUT

45 KTITLE(JJ) = PLTTL (JJ,J) FINPUT
GO TO 50 FINPUT

46 MBLT(l,K,J) = MS(l) FINPUT
MBLT(2,K,J) = MS(2) FINPUT
MBLT(3,K,J) = MS(3) FINPUT
NTBLT(K,J) = MXNTB+1 FINPUT
DO 47 JJ = 1,5 FINPUT

47 KTITLE(JJ) = BLTTTL (JJ,J) FINPUT
C FINPUT
C SET UP TWO TABLES FOR FULL BELT FRICTION FINPUT
C FINPUT

IF (NF(5).NE.O) NLT = 2 FINPUT
GO TO 50 FINPUT

48 MSEG(l,K,J) = MS(l) FINPUT
MSEG(2,K,J) = MS(2) FINPUT
MSEG(3,K,J) = MS(3) FINPUT
NTSEG(K,J) = MXNTB+1 FINPUT
KTITLE (3) = SEG(J) FINPUT
GO TO 50 FINPUT

C FINPUT
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C NOTE: GLOBALGRAPHIC JOINT WILL SAVE IT III IGLOB AlUlAY FINPUT
C FINPUT

49 IGLOBCJ) = MXNTB+1 FINPUT
KTITLE(2) = JOIITCJ) FINPUT

C FINPUT
C SET UP POINTERS TO TAB AlUlAY III NTAB AlUlAY. FINPUT
C FINPUT

50 BFJ = MS (2) FINPUT
IF CBFJ.GT.O) KTITLE(6) = SEGCBFJ) FINPUT
DO 51 JJ=l,NLT FINPUT

51 CALL FDIIIIT FINPUT
WRITE C6,53) KTITLE FINPUT

53 FORMATC1X,5A4,lX,A4,5C1X,5A4)} FINPUT
LT = ITABCMXNTB-5) EDGE
IF CI.EQ.1) TABCLT+22) = IX EDGE
IF C»F(1).HE.0) GO TO S9 EDGE

C FINPUT
C IF FORCE DEFLECTION FUllCTION NO. IS ZERO, FINPUT
C SET UP FOR ROLLING CONSTRAINT FINPUT
C FINPUT

NQ = NQ+1 FINPUT
NTABCMXNTB-4) = -HQ FINPUT
KQTTPECNQ) = -4 FINPUT
KQ1CHQ) = MS(2) FINPUT
KQ2CIIQ) = MSCl) FINPUT
IF CI.NE.3) GO TO 59 EDGE
KQ1CNQ) = J FIIIPUT
KQ2CNQ) = MS(2) FINPUT

59 CONTINUE FINPUT
60 CONTINUE FINPUT
61 CONTINUE FINPUT

C FINPUT
C INPUT CARD F.5 - JOINT FUNCTIONS TO BE USED. FINPUT
C FINPUT

IF CNJNT.LE.O) GO TO 81 FINPUT
IF CNJNTF.NE.O) GO TO 76 FINPUT
DO 75 J=l,NJNT FINPUT

75 JOIHTF(J) = 0 FINPUT
GO TO 81 FINPUT

76 READ C5,33) CJOINTFCJ) ,J=l,NJIT) FIHPUT
IJK = 0 FINPUT
DO 80 J=l,IlJIT FIHPUT
IF CJOIITFCJ).EQ.O) GO TO 80 FINPUT
IF (IJK.EQ.O) WRITE C6,77) NPG PAGE
IF CIJK.EQ.O) HPG=NPG+l PAGE

77 FORMATC'l' ,122X,'PAGE' ,I51120X,'COD F.S'/ PAGE
• ' THE FOLLOWING JOINT RESTORING FORCE FUNCTIONS AS DEFIHED FINPUT
*ON CARDS E.7 WILL BE USED.'//4X,'JOIIT' ,10X,'FUVCTIOH'//) FINPUT
JF = JOINTF CJ) FINPUT
IJK = 1 FINPUT
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WRITE (6,78) J,JOINT(J) ,JF,(JTITLE(I,JF) ,1=1,5)
78 FORMAT(16,'-' ,A4,110,'-' ,5A4)

IF (NTI(JF).EQ.O) WRITE C6,42)
IF (NTI(JF).EQ.O) STOP 17

80 CONTINUE
C
C INPUT CONTACT SEGMENTS FOR AIRBAG, IF ANY.
C

81 IF (NBAG.LE.O) GO TO 69
IJK = 0
DO 68 J= l,NBAG

C
C INPUT CARD F.6.(J)
C

READ (5,63) K,HX, (MBAG(2,I,J) ,MBAG(3,I,J) ,I-1,HX)
63 FORMAT(214,2012)

MNBAG(J) = NK
IF (HX.EQ.O) GO TO 68
IF (IJK.EQ.O) WRITE (6,64)

64 FORMATCIII15X,'AIRBAG' ,4X,'VS.' ,4X, 'SEGMENTS' ,90X, 'CARDS F.6')
IF (K.NE.J) WRITE (6,42)
IF (K.NE.J) STOP 20
WRITE (6,65) J,(MBAG(2,I,J) ,MBAG(3,I,J),I=l,HK)

65 FORMAT('O NO.' ,12,12X,10CI3,'-' ,13»
DO 66 l=l,HX
K = MBAG C2, I,J)

66 KTITLE(I) = SEG(K)
WRITE (6,67) (BAGTTLCI ,J) ,1=1,5), CKTITLECI) ,1=1 ,NK)

67 FORMAT(lX,5A4,10(3X,A4»
68 CONTINUE

C
C INPUT CARDS F.7.A-F.7.B FOB SUBROUTINE WINDY.
C

69 DO 85 J=l,NGRND
85 MWSEG(l,J) = 0

IF (NWINDF.EQ.O) GO TO 99
READ (5,33) (MWSEGCl,J) ,J-1,NSEG)
IPAGE = 0
DO 73 J=l,NSEG
IWIND(J) = 0
Wl'IME(J) = 0.0
IF (MWSEG(l,J).EQ.O) GO TO 73
IF (IPAGE.EQ.O) WRITE (6,70) NPG
IF (IPAGE.EQ.O) NPG=NPG+1

70 FORMATC'l SEGMENT WIND FORCES',102X, 'PAGE' ,I5/120X, 'CARDS F.7'1
• 75X, 'DRAG COEFFICIENT BLOCKING'I
• 'SEGMENT-ELLIPSOID SEGMENT-PLARE',
• 16X,'WIND FORCE FUNCTION',10X,'FUNCTION' ,9X,
• 'SEGMENTS-ELLIPSOID')

IPAGE = 1
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READC5,86) (MWSEGCI,J) ,1=1,7) ,CMQWSEGCJ,K),K=1,2*YWSEGC7,J»
86 FORMAT C7I4,22I2/CI30,7I2»

WRITEC6,71) CMWSEGCI,J} ,1=1,6)
71 FORMATC1HO,I6,2H -,I3,I13,2H -,13,131,123)

IF CIABSCMWSEGC1,J».NE.J) WRITE C6,42)
IF CIABSCMWSEGC1,J».BE.J) STOP 21
113 = MWSEGC3,J)
M4 = MWSEGC4,J)
M5 = MWSEGC5,J)
M6 = MWSEGC6,J)
M7 :: MWSEGC7,J)
DO 172 II=1,5
KTITLE(II}=BLAHK

172 IF CY6.BE.O) KTITLECII}=JTITLECII,MB)
WRITE (6,72) SEGCJ) ,SEGCM3) ,CPLTTL(I,M4) ,1=1,5)

* ,CJTITLE(I,MS) ,1=1,5) ,(KTITLE(I) ,1=1,5)
* ,(YOWSEG(J,K) ,K=1,2*M7}

72 FORMAT(3X.A4.14X.A4.1H-.5A4,3X,5A4,3X.5A4.2X,3(5CI3.1H-,I3)/94X»
73 CONTINUE
99 RETURN

END
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SUBROUTINE FLXSEG FLXSEG
C REV IV 07/23/S6TWOPI

IMPLICIT REAL*S(A-H,O-Z) FLXSEG
COMMON/CONTRL/ TIME, NSEG, NJNT ,NPL, NBLT ,WAG, IlVEH, HGRHD, FLXSEG

* NS,NQ,NSD,NFLX,HHRNSS,NWIHDF,HJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30) ,WMEGD(3,30),Ul(3,30),U2(3,30),FLXSEG

•

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,HSYM(30)
COMMOH/FLXBLE/ HF(4,12,S) ,B42(3,3,24) ,V4(3.S) ,NFLEX(3,S)
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24),

* UNITL,UNITM,UHITT,GRAVTY(3),TWOPI
COMMON/TEMPVS/ TT(3,3), THH(4), CNl(3,3). CN(3.3), WNMl(3),

* THND(4), PTD(3), WCSH(3), BHSH(3), RHSl(3) ,
* RHS2(3) , GF(3,4), 00(3,3), COO(3.3), THA(3),
* THAD (3) , THADEG(3) , DN2Hl(3,3), BMG(3)

DIMENSION IDYPR(3)
DATA IDYPR/3,2,l/
IF (NFLX.EQ.O) GO TO 99
CALL ELTIME(l,34)
IFX = 1

11 Nl = NFLEX(I,IFX)
H3 = NFLEX(3,IFX)
CALL DOTT33(D(I,I,N3),D(I,I,ll) ,TT)
THN(I) = DATAN2(TT(I,2) ,TT(I,I»

.THN(2) = -DASIH(TT(1,3»
THN(3) = DATAN2(TT(2,3),TT(3,3»
THN(4) = 1.0
CT22 = 1.0-TT(I,3)**2
CT2 = DSQRT(CT22)
ST2 = -TT (I ,3)
CTI = TT(I,l)/CT2
STI = TT(I,2)/CT2
CNl(I,I) = -TT(I,I)*TT(I,3)/CT22
CNl(I,2) = -TT(I,2l*TT(I,3)/CT22
CNI<I,3) = 1.0
CNI<2,1) = -STI
CNI<2,2) = CTI
CNI<2,3) = 0.0
CNl(3,1) = TT(I,I)/CT22
CNl(3,2) = TT(I,2)/CT22
CHI<3,3) = 0.0
CALL DOT31 (TT,WMEG(1 ,H3) ,WNMl)
DO 12 1= 1, 3

12 WNMI<I) = WNMI<I) - WMEG(I,NU
CALL MAT31 (CNl,WNMl,THHD)
THND(4) = 0.0
CALL CROSS(WMEG(I,Nl),WHMl,WCSH)
RHSN(l) = ( (-THHD(1)*STl*ST2 + THND(2)*CTl/CT2)*w.YMl(1)

* +( THND(I)*CTl*ST2 + THND(2)*STl/CT2)*WMMl(2) )/CT2
RHSN(2) = -THHD(I)*(CTl*WNMl(l) + STl*WNMl(2»
RHSN(3) = ( (-THND(I)*STI + THND(2)*CTl*ST2/CT2)*WNMl(1)
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* +( THNDCl)*CTl + THHD(2)*STl*ST2/CT2)*WNMl(2) )/CT2
13 H2 = HFLEX(2,IFX)

M = 0
DO 15 1=1,3
DO 14 J=1,4
JM = J+M
GFCI,J) = 0.0
DO 14 K=1,4

14 GF(I,J) = GF(I,J) + HF(K,JM,IFX)*THN(K)
15 M= M+4

DO 17 1=1,3
THACI) = 0.0
THAD CI) = O. 0
DO 16 J=1,4
THA (I) = TRA (I) + GF(I,J)*THN (J)

16 THAD(I) = THAD(I) + GFCI,J)*THNDCJ)
THA CI) = 0.5*TRACI)

17 THADEGCI) = THACI)/RADIAB
CALL DRCYPR CDH2Hl,THADEG,IDYPR)
CALL MAT33CDH2Hl,DCl,I,Hl) ,DCl,I,12»
CSC = DCOSCTHA(2»
CSS = DSIHCTHA(2»
CH (l , 1) = 0 . 0
CH C2 ,1) = 0 •0
CH C3, 1) = 1. 0
CHCl,2) = -DSINCTHA(1»
CHC2,2) = DCOSCTHACl»
CHC3,2) = 0.0
CNCl,3) = CSC*CNC2,2)
CNC2,3) = -CSC*CHCl,2)
CHC3,3) = -CSS
CALL MAT33CGF, CNl, GC)
CALL MAT33CCH, GC, CGC)
CALL DOT33 CDCl,I,Hl) ,CGC,B42Cl,1,3*IFX-2»
CALL DOTT33CB42Cl,1,3*IFX-2) ,TT,B42Cl,l,3*IFX»
DO 20 1=1,3
DO 20 J=l,3
B42CI,J,3*IFX-2) = B42CI,J,3*IFX-2) - DCJ,I,Hl)
842CI,J,3*IFX-l) = DCJ,I,N2)

20 842CI,J,3*IFX ) = -B42CI,J,3*IFX)
C
C COMPUTE V4
C

CALL MAT31 CCGC,WNMI ,RHSl)
DO 21 1=1,3

21 RMGCI) = RHSICI) + WMEGCI,Hl)
CALL MAT31 CDH2Hl ,RMG,WMEGCl,H2»
CALL CROSSCWMEGCl,Hl) ,RHS1,RHS2)
CALL MAT31CCGC,WCSH,RHSl)
DO 25 1=1,3
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25 RHSICI) = RHS2CI) - RHSICI)
CALL MAT3ICGC,WNMI,RHS2)
RHSICI) = RHSICI) - THADCI)*CCNC2,2)*RHS2C2)-CNCI,2)*CSC*RHS2C3»

* - THAD(2)*CHC2,2)*CSS*RHS2C3)
RHSI(2) = RHSI(2) + THADCI)*CCHCI,2)*RHS2C2)+CNC2,2)*CSC*RHS2C3»

* + THAD(2)*CHCI,2)*CSS*RHS2C3)
RHSI(3) = RHSI(3) - THAD(2)*CSC*RHS2C3)
CALL MAT3ICGF, RHSN, RHS2)
M = 1
DO 30 I= 1,3
DO 26 J=1,3
PTDCJ) = 0.0
DO 26 K=I,3
KK = K+M-I

26 PTDCJ) = PTDCJ) + HFCJ,KK,IFX)*THNDCK)
RHS2CI) = RHS2CI) + XDYCPTD,CNI,WNMI)

30 M= M+4
CALL MAT31CCN, RHS2, PTD)
DO 35 I=I,3

35 RHSICI) = RHSICI) + PTDCI)
CALL DOT3ICDCI,I,NI),RHSI,V4CI,IFX»
IF CIFX.EQ.NFLX) GO TO 98
IFX = IFX+I
IF CNFLEXCI,IFX).EQ.NI .AND. NFLEXC3,IFX).EQ.N3) GO TO 13
GO TO 11

98 CALL ELTlMEC2,34)
99 RETURN

END
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DOUBLE PRECISION FUNCTION FNTERP(THETA,PHI,NT) FNTERP
C REV IV 04/10/87FNFIX
C COMPUTES THE RESTORING TORQUE OF A JOINT AS A FUNCTION OF THE FNTERP
C FLEXURE ANGLE (THETA) AND THE AZIMUTH ANGLE (PHI) AS DEFINED BY FNTERP
C FUNCTION NO. NT FNTERP
C FNTERP
C ASSUMES 0 (THETA ( PI FNTERP
C -PI ( PHI (PI FNTERP
C DATA IN TAB ARRAY CONTAINS NTHETA,NPHI FOLLOWED BY FNTERP
C TWO DIMENSIONAL ARRAY OF FUNCTIONAL VALUES (»THETA) 0) FNTERP
C OR POLYNOMIAL COEFFICIENTS (NTHETA ( 0) FOR EQUALLY FNTERP
C SPACED VALUES OF PHI. FNTERP
C FNTERP
C THETA(I) = (I-l)*PI/(NTHETA-l) FOR I=l,NTHETA FNTERP
C PHI(J) = -PI + (J-l)*2*PI/NPHI FOR J=l,NPHI FNTERP
C F(THETA,PI) = F(THETA,-PI) FNTERP
C FNnRP
C SUBROUTINE EVALUATES Gl(THETA) = F(THETA,PHI(J) ) FNTERP
C G2(THETA) = F(THETA,PHI(J+l» FNTERP
C FOR PHI(J) ( PHI ( PHI(J+l) FNTERP
C BY LINEAR INTERPOLATION OR POLYNOMIAL EVALUATION AND THEN LINEAR FNTERP
C INTERPOLATES BETWEEN Gl AND G2 TO OBTAIN F(THETA,PHI). FNTERP
C IF F ( 0, F IS SET TO ZERO, THEREFORE A DEAD BAND IS OBTAINED FNTERP
C BY NEGATIVE VALUES IN THE TABLE. FNTERP
C FNTERP

IMPLICIT REAL*8 (A-H,O-Z) FNTERP
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), FNTERP

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TABLES/MXNTI ,MXNTB,MXTBl,MXTB2,NTI (SO) ,NTAB(1250) ,TAB(4500)DIMENB
IERROR = 0 FNTERP
IF (PHI.LT.-PI) IERROR = 1 FNTERP
IF (PHI.GT. PI) IERROR = 2 FNTERP
IF (THETA.LT.O.O) IERROR = 3 FNTERP
IF (THETA.GT.PI ) IERROR = 4 FNTERP
IF (IERROR.NE.O) WRITE (6,11) IERROR,THETA,PHI,NT FNTERP

11 FORMAT('O IMPROPER ARGUMENTS TO FUNCTION FNTERP. ERROR CODE =' ,I4/FNTERP
* '0 THETA :' ,G2S.15, ' PHI =' ,G25.15,' NT =' ,16) FNTERP
IF (IERROR.NE.O) STOP 36 FNTERP
NF = NTI(NT) + 5 FNTERP
NTHETA = TAB(NF) FNTERP
NPHI = TAB(NF+l) FNTERP

C FNTERP
C DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR PHI. FNTERP
C FNTERP

IF (PHI.GE.PI-EPS(15» PHI=O.O-PI FNFIX
XNP = (PHI+PI)/TWOPI*TAB(NF+l) TWOPI
NPI = XNP FNTERP
NP2 = NPl+l FNTERP
IF (NP2.GE.NPHI) NP2 = 0 FNTERP
RP2 = XNP - DFLOAT(NPl) FNTERP
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RPl = 1.0 - RP2
NTH = lABS CNTHETA)
IPI = NF+l+NPl*NTH
IP2 = NF+l+NP2*NTH

C
C DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR THETA.
C

IF CNTHETA.LT.O) GO TO 20
XNT = THETA/PI*CTABCNF)-l.O)
NTl = XNT
RT2 = XHT - DFLOATCNTl)
RTI = 1.0 - RT2
ITI = IPI + NTl
IT2 = IP2 + NTl
Gl = RTl*TABCITl+l) + RT2*TABCITl+2)
G2 = RTl*TABCIT2+l) + RT2*TABCIT2+2)
GO TO 23

C
C COMPUTE FOR POLYNOMIALS IN THETA FOR FIXED PHI.
C

20 NPOLY = -NTHETA-l
ITI = IPI + HPOLY + 2
IT2 = IP2 + HPOLY + 2
THETAI = THETA - TABCIPl+l)
THETA2 = THETA - TABCIP2+l)
Gl = 0.0
G2 = 0.0
DO 21 I=l,NPOLY
ITI = IT1-l
IT2 = IT2-l
Gl = THETAl*CTABCITl)+Gl)

21 G2 = THETA2*CTABCIT2)+G2)
IF CTHETA1.LT.0.0) Gl=O.O
IF CTHETA2.LT.0.0) G2=0.0

23 FNTERP = RPl*Gl + RP2*G2
IF CFNTERP.LT.O.O) FNTERP = 0.0
RETURN
END
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•SUBROUTINE FRCDFL CD,RATE,M,N,FRCDF,ELOSS) FRCDFL
C REV 111.2 08/08/84REVIII
C EVALUATE FORCE DEFLECTION FUNCTION AT POINT D, WHERE DEFINITION FRCDFL
C OF FUNCTION IS COHTROLLED BY M INDEX OF NTAB ARRAY. FRCDFL
C DERIVATIVE, FUNCTION OR INTEGRAL IS EVALUATED AS N = 0,1 OR 2. FRCDFL
C HTABCM) - INDEX TO TAB ARRAY FOR BEAL DATA FRCDFL
C NTAB CM+ 1) - INDEX TO TAB ARRAY FOR BASE FUNCTION FRCDFL
C HTABCM+2) - INDEX TO TAB ARRAY FOR INERTIAL FUNCTION, IF ANY FRCDFL
C FRCDFL
C ASSUMES o ( DG ( DCUBIC ( DBEF < DMAX FRCDFL
C BUT ANY < MAY BE LESS THAN OR EQUAL TO FRCDFL
C FRCDFL

IMPLICIT REAL*8CA-H,0-Z) FRCDFL
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,HTICSO),HTABC12S0) ,TAB (4500) DIMENB
F = 0.0 FRCDFL
ELOSS = 0.0 FRCDFL
L = NTABCM) FRCDFL
TABCL) = D FRCDFL
IF (D.LT.O.O) GO TO 99 FRCDFL
DMAX = TAB(L+8) FRCDFL
IF (D.LT.DMAX) GO TO 10 FRCDFL

C FRCDFL
C DMAX ( D , USE MAX VALUE FRCDFL
C FRCDFL

IF (N- 1) 99,9,99 FRCDFL
9 FDMAX = TABCL+10) FRCDFL

F = FDMAX FRCDFL
GO TO 40 FRCDFL

10 DREF = TABCL+7) FRCDFL
IF CD.GE.DREF) GO TO 30 FRCDFL
DCUBIC = TAB(L+6) FRCDFL
IF CDCUBIC.GE.DREF) GO TO 20 FRCDFL
IF CD.LE.DCUBIC) GO TO 20 FRCDFL

C FRCDFL
C DCUBIC ( D ( DBEF , USE CUBIC FRCDFL
C FRCDFL

LC = L+14 FRCDFL
DCO = TABCL+18) FRCDFL
X = D-DCO FRCDFL
IF (N-1) 12,11 ,99 FRCDFL

C FRCDFL
C USE CUBIC DEFINITION FRCDFL
C FRCDFL ..

11 F = TABCLC) + X *CTABCLC+1)+X*CTABCLC+2)+X*TABCLC+3») FRCDFL
GO TO 40 FRCDFL

C FRCDFL
C USE DERIVATIVE OF CUBIC FRCDFL
C FRCDFL

12 F = TABCLC+1)+X*C2.0*TABCLC+2)+X*3.0*TABCLC+3» FRCDFL
GO TO 99 FRCDFL
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20 DG = TAB(L+5)
IF (D.LE.DG) GO TO 40

C
C DG < D < DCUBIC , USE QUADRATIC
C

LQ = L+ll
X = D-DG
IF (N-l) 22,21,99

C
C USE QUADRATIC DEFINITION
C

21 F = TAB(LQ)+X*(TAB(LQ+l)+X*TAB(LQ+2»
GO TO 40

C
C USE DERIVATIVE OF QUADRATIC.
C

22 F = TAB(LQ+l)+X*2.0*TAB(LQ+2)
GO TO 99

C
C DREF < D < DMAX, USE BASE FUNCTION
C

30 IF (N-l) 31,31,99
31 NB = NTAB(M+l)

C
C EVALUATE BASE FUNCTION
C

IF (NB.GT.O) F = EVALFD(D,NB,N)
NI = NTAB(M+2)

C
C ADD INERTIAL FUNCTION , IF ANY
C

IF (NI.GT.O) F = F+EVALFD(D,NI,N)
40 IF (N.NE.l) GO TO 99

C
C COMPUTE AND ADD RATE DEPENDENT FUNCTIONS, JF ANY.
C
C CURRENT RESTRICTIONS:
C
C 1) COMPUTED FOR N=l (FUNCTION) ONLY.
C
C 2) FUNCTION NOS. M+2,M+3 AND M+4 (USED FOR INERTIAL SPIKE,
C R FACTOR AND G FACTOR FUNCTIONS) MUST BE NEGATIVE OR ZERO,
C I.E., THESE FUNCTIONS CANNOT BE USED IN CONJUNCTION WITH
C THE RATE DEPENDENT FUNCTIONS.
C
C 3) ASSUMES THE FUNCTIONAL FORM
C
C F(D,D') = Fl(D) + F2(D)*F3(D') + Ft(D')
C
C WHERE Fl(D ) IS DEFINED BY FUNCTION HTAB(M+l»O,
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C I.E., NORMAL FORCE DEFLECTION FUNCTION WITH NO FRCDFL •
C INERTIAL SPIKE FUNCTION AND DEFAULT VALUES FRCDFL
C R=l AND G=O CUNLOADING AND RELOADING SAME AS FRCDFL
C ORIGINAL LOADING); FRCDFL
C FRCDFL
C F2(D ) IS DEFIlED BY FUNCTION HTABCM+2)(0, FRCDFL
C IF NTABCM+2)=0, F2CD )=0; FRCDFL
C FRCDFL
C F3 CD') IS DEFINED BY FUNCTION NTABCM+3) (0, FRCDFL
C IF HTABCM+3)=0, F3CD')=0; FRCDFL
C FRCDFL
C AND F4 (D') IS DEFINED BY FUNCTION HTABCM+4) (0, FRCDFL
C IF HTABCM+4)=0, F4(D')=0. FRCDFL
C FRCDFL
C NOTE: FUNCTIONAL FORM CAN BE CHANGED BY REVISING PROGRAM FRCDFL
C BETWEEN STATEMENTS 40 AND 99. FRCDFL
C FRCDFL

F2 = 0.0 FRCDFL
F3 = 0.0 FRCDFL
F4 = 0.0 FRCDFL
N2 = -NTABCM+2) FRCDFL
N3 = -HTABCM+3) FRCDFL
N4 = -HTAB(M+4) FRCDFL
IF CN2.GT.0) F2 = EVALFD (D, N2,N) FRCDFL
IF (N3.GT.0) F3 = EVALFD (RATE,N3,N) FRCDFL
IF CN4.GT.0) F4 = EVALFD CRATE,N4,N) FRCDFL
F = F + F2*F3 + F4 FRCDFL
ELOSS = RATE*CF2*F3+F4) FRCDFL

99 FRCDF = F FRCDFL
RETURN FRCDFL
END FRCDFL

•
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START PIVOT AT BOTTOM - FIND PIVOT - INVERT.

SUBROUTINE FSMSOL (C,R,NN,MX,MAXN,JN,MAXDIM)

CX=RTHE BASIC EQUATION IS

C(3,3,K)
R(3 ,NN)

NH(JJ,JJ)
MX

DURING THE SOLUTIOH THE C MATRIX IS DESTROYED ,IT MAY
BE NECESSARY TO ADD TO THE C ARRAY.
THE SOLUTIOH IS STORED IN R.

MAXN
IN
MAXDIM

A NEGATIVE IJ IMPLIES THAT C( , ,!IJ!) IS All
IDENTITY AND THE RIGHT SIDE IS ZERO. A NEGATIVE
IJ WILL ONLY OCCUR OH A DIAGONAL ENTRY OF HI.

FSMSOL
REV 111.2 08/08/84REVIII

SOLVES A SET OF SIMULTANEOUS EQUATIONS OF SIZE 3*MY FSMSOL
WHERE THE MATRIX CONSISTS OF A SET OF 3*3 SUBMATRICES FSMSOL
STORED IN C(3,3 , IJ). THE LOCATION OF THE I,J ELEMENT FSMSOL
IS STORED IN NN(I,J). I.E. IJ= NH(I,J) FSMSOL

FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL

GIVEN ARRAY FSMSOL
GIVEN RIGHT HAND SIDE FSMSOL
GIVEN ARRAY CONTAINING LOCATIONS OF I,J,ELEMENT FSMSOL
SIZE OF SYSTEM OF SUBMATRICES (POSITIVE INDICATES FSMSOL
THAT C MATRIX IS SYMMETRIC, NEGATIVE IT IS HOT.) FSMSOL
LARGEST VALUE IN NN ARRAY FSMSOL
DIMENSION OF NN FSMSOL
THIRD DIMENSION OF C IN CALLING ROUTINE FSMSOL

FSMSOL
FSMSOL
PAGE
PAGE
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL

INPUT

L = NH(I,I>
IF (L.LE.O) GO TO 50
DO 14 M= 1,3
B = 1.0/C(M,M,L)
C(M,M,L) = 1.0
C(M,l,L) = SICCM,l,L)
CCM,2.L) = SICCY,2 f L)
C(M,3,L) = B*C(M,3,L)

IMPLICIT REAL*8 (A-H,O-Z)
COMMON/CONTRL/ TlME,NSEG,NJHT,NPL,HBLT,HBAG,HVEH,HGRHD,

* NS,NQ,NSD,NFLX,NHRNSS,NWIHDF,NJHTF,NPRT(36) ,NPG
DIMENSION C(3,3,U ,R(3,l> ,HI(JH,U
CALL ELTlME(I,20)
MY = lABS (MX)
IF (MM.LE.O) GO TO 99
MMI = MY-I
MPI = MM+I
DO 50 11= I ,MM
I = MPI-II

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
C

~\

"
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CALCULATE PIVOT ROW.

DONE WITH PIVOT ROW - ZERO COLUMN I ABOVE DIAGONAL.

CHECK IF DONE.

IF (I.EQ.1) GO TO 50
IM1 = 1-1

"

•

FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL

C = C - C IC
JK JK JI IK

C = C - C *e
KJ KJ KI IJ

C = 0
KI

M,M

J, I

K,I

1,1

- B*C (M,l,L)
- B*C(M,2,L)
- B*C(M,3,L)
- B*R(M,!>

J,J

K,J

I,J

K,K

I,K

J,K

1,1

DO 40 K= 1, IM1
KI = NN(K,I)
IK = NN(I,K)

RCM,!> = B*RCM,I)
DO 13 N=1,3
IF CN.EQ.M) GO TO 13
B = C(N,M,L)
C(N,M,L) = 0.0
C(N,l,L) = C(N,l,L)
C(N,2,L) = C(N,2,L)
C(N,3,L) = C(N,3,L)
R(N,I) = R(N,I)

13 CONTINUE
14 CONTINUE

DO 20 J= 1, IM1
IF (NN(I,J).EQ.O) GO TO 20
M = HHO ,J)
DO 15 N= I, 3
A = C(l,l,L)*C(l,N,M) + C(1,2,L)*C(2,N,M) + C(l,3,L)*C(3,N,M)
B = C(2,l,L)*C(l,N,M) + C(2,2,L)*C(2,N,M) + C(2,3,L)*C(3,N,M)
D = C(3,l,L)*C(l,N,M) + C(3,2,L)IC(2,N,M) + C(3,3,L)*C(3,N,M)
e(l ,N ,M) = A
C(2,N,M) = B

15 C(3,N,M) = D
20 CONTINUE

C
C
C

C
C
C

e
e
C
e
C
e
C
C
e
e
C
e
e
e
C
C
e
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30 CONTINUE
IF eKI.EQ.O) GO TO 40
DO 35 N= 1,3

35 ReN,K) = ReN,K) - ceN,I,KI>*RCl,I>
• - C(N,2,KI)*R(2,I)
* - C(},J,3,KI)*R(3,I)

40 CONTINUE
50 CONTINUE

GO TO 51
41 WRITE (6,49) MAXDIM,NPG,(L,L=I,MM)

FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
FSMSOL
PAGE

- CeN,I,JI).cel,M,IK)
- CeN,2,JI).ce2,M,IK)
- Cel,3,JI)*ce3,M,IK)

- ceN,I,KI)*cel,M,IJ)
- ceN,2,KI)*ce2,M,IJ)
- ceN,3,KI).C(3,M,IJ)

GO TO 30
.OR. IK.EQ.O) GO TO 30

•

IF (KI.EQ.O .AND. IK.EQ.O) GO TO 40
DO 30 J=K, IMI
IJ = NNCI ,J)
JI = NNeJ ,I>
IF eKI.EQ.O .OR. IJ.EQ.O) GO TO 24
KJ = N}leK,J)
IF eKJ.NE.O) GO TO 22
MAXN = MAD+1
IF eMAXN.GT.MAXDIM) GO TO 41
KJ = MAXN
NNeK,J) = KJ
DO 21 M= 1,3
DO 21 N= I, 3

21 ceN,M,KJ) = 0.0
22 DO 23 M=I,3

DO 23 },J=I,3
23 ceN,M,KJ) = ceN,M,KJ)

*•
24 IF eJ.EQ.K)

IF eJI. EQ. 0
JK = NNeJ,K)
IF eJK.NE.O) GO TO 26
MAXN = MAXN+1
IF eMAXN.GT.MAXDIM) GO TO 41
JK = MAXN
NNeJ,K) = JK
DO 25 M=l,3
DO 25 N=l,3

25 CeN,M,JK) = 0.0
26 IF eMX.LT.O) GO TO 28

DO 27 M= 1,3
DO 27 N=I,3

27 CeN,M,JK) = ceM,N,KJ)
GO TO 30

28 DO 29 M=I,3
DO 29 N=1,3

29 CeN,M,JK) = CeN,M,JK)

*
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NPG=NPG+l PAGE
DO 42 I=I,MM FSMSOL

42 WRITE C6,43) I,CNNCI,L),L=I,MM) FSMSOL
43 FORMATCI3,3X,4013,3X/6X,4013) FSMSOL

WRITE C6,44) NPG PAGE
HPG=NPG+l PAGE

44 FORMATC'I FSMSOL PRINT OF RUS ARRAY',96X,'PAGE',I511) PAGE
DO 45 K=I,MM FSMSOL

45 WRITE C6,46) K,CRCI,K),I=I,3) FSMSOL
46 FORMATCI6,9GI4.7) FSMSOL

WRITE C6,47) HPG PAGE
HPG=HPG+l PAGE

47 FORMATC'I FSMSOL PRINT OF C ARRAY ELEMENTS' ,89X,'PAGE' ,15//) PAGE
DO 48 K=I,MAXH FSMSOL

48 WRITE C6,46) K,CCCCI,L,K) ,L=I,3) ,1=1,3) FSMSOL
49 FORMATC'1 MAXIMUM DIMENSION OF' ,14,' ON C ARRAY HAS BEEN EXCEEDED FSMSOL

*IN SUBROUTINE FSMSOL.' ,46X,'PAGE' ,15//' IF 600, CALL IS FROM SUBROPAGE
*UTINE DAUX. IF 200' PAGE
* " CALL IS FROM SUBROUTINE HPTURB.'II' PROGRAM IS BEING TERMINATEPAGE
*D. COMPLETE PRINT-OUT OF IJK, RUS AND C ARRAYS FOLLOW. 'II FSMSOL
*' FSMSOL PRINT OF IJK MATRIX'IIC6X,4013» FSMSOL

STOP 35 FSMSOL
C FSMSOL
C BACKDOWH SOLUTION FSMSOL
C FSMSOL

51 IF CMM.EQ.l) GO TO 99 FSMSOL
DO 90 J=I,MMI FSMSOL
IP = J+l FSMSOL
DO eo I=IP,MM FSMSOL
IF CNNCI,J) .EQ.O) GO TO 80 FSMSOL
IJ = NNCI,J) FSMSOL
DO 75 N=I,3 FSMSOL

75 RCN,I) = RCN,I) - CCN,I,IJ)*RC1,J) FSMSOL
* - CCN,2,IJ)*RC2,J) FSMSOL
* - CCN,3,IJ)*RC3,J) FSMSOL

eo CONTINUE FSMSOL
90 CONTINUE FSMSOL
99 CALL ELTIMEC2,20) FSMSOL

RETURN FSMSOL
END FSMSOL
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SUBROUTINE GLOBAL (J,HD3,DHl,TQC,T9,ANGL) GLOBAL
C REV IV 07/24/86SLIP

IMPLICIT REAL*8 (A-H,O-Z) GLOBAL
DIMENSION HD3(3) ,DHI(3,3) ,T9(3) ,ANGL(3) ,CC(3) GLOBAL
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,8B(3,60), SLIP

* RPHI(3,30) ,HT(3,3,60) ,SPRING(S,90) ,VISC(7,90) , GLOBAL
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) GLOBAL
COMMON/TABLES/MXNTI,MXNTB,MXTBl,MXTB2,NTI(SO) ,NTAB(12S0) ,TAB(4500)DIMEHB
COMMON/TEMPVI/ CREST ,TTl (3) ,RII(3) ,R2I(3) ,JSTOP(4,2,30) GLOBAL
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24) , GLOBAL

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
IF (DABS(HD3(3».GT.I.0-EPS(6» GO TO 34 GLOBAL
ANGL(I) = DACOSCHD3(3» GLOBAL
NT = IGLOB(J) GLOBAL
NTI = NTAB(NT+2) GLOBAL
CALL HEBRON(HD3,NTI,THETO,THETOP) GLOBAL
JSTOP(4,I,J) = 0 GLOBAL
IF (ANGL(I).LE.THETO) GO TO 34 GLOBAL
JSTOP(4,I,J) = I GLOBAL
MT = NTAB(NT+S) GLOBAL
CREST = TAB(MT+3) GLOBAL
STH2 = 1.0-HD3(3)**2 GLOBAL
STH = DSQRT(STH2) GLOBAL
CTH = BD3(3)/STH GLOBAL
CST = DSQRT(STH2+THETOP**2) GLOBAL
DR = (ANGL(I)-THETO)*STH/CST GLOBAL
LT = NTAB(NT) GLOBAL
TAB (LT) = DR GLOBAL
NTAB(HT+2) = 0 GLOBAL
DRDOT = 0.0 GLOBAL
CALL FRCDFL (DR,DRDOT,NT,I,TQF,ELOSS) GLOBAL
NTAB(NT+2) = NTI GLOBAL
TQC = TQF/CST GLOBAL
CC(I) = -HD3(2)+HD3(1)*CTH*THETOP GLOBAL
CC(2) = HD3(1)+HD3(2)*CTH*THETOP GLOBAL
CC(3) = -STH*THETOP GLOBAL
DO 28 L=I,3 GLOBAL

28 T9(L) = CC(I)*DHI(L,I) + CC(2)*DHI(L,2) + CC(3)*D81(L,3) GLOBAL
34 RETURN GLOBAL

END GLOBAL
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SUBROUTINE HBELT (JI,J2,KNLO,IND) HBELT
C REV IV 02/01/88MISDOT
C ARGUMENTS: HBELT
C JI,J2 - FIRST AND LAST INDEX FOR BELTS. HBELT
C KNLO - ZERO VALUE FOR KNL INDEX. HBELT
C IJfI) - 0; CALL IS FROM SUBROUTIHE COftCT HBELT
C 1: CALL IS FROM SUBROUTIBE UPDATE HBELT
C HBELT

IMPLICIT REAL*8 (A-H,O-Z) HBELT
COMMON/CNTSBF/ PL(24,30} ,BELT(20,8} ,TPTS(6,8} ,BD(24,40} EDGE
COMMON/CNSNTS/ PI,RADIAN,G.THIRD.EPS(24). MISDOT

* UHITL,UHITM,UlITT,GRAVTY(3) ,TWOPI MISDOT
COMMON/SGMlTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3.30) ,Ul(3,30),U2(3,30) ,HBELT

* SEGLP(3,30).SEGLV(3,30) ,SEGLA(3,30) ,HSYM(30) HBELT
COMMON/TABLES/MXHTI,MXNTB,MXTB1,MXTB2,HTI(SO),NTAB(12S0) ,TAB(4S00)DIMENB
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

* PRJNT(7,30) ,»PAnL(S) ,HPSF,BBSF,HSSF,NBGSF HBELT
COMMON/HRNESS/ BAR(lS,lOO) ,BB(lOO) ,BBDOT(lOO) ,PLOSS(2,lOO), HBELT

* XLONG(20} ,HTIME(2) ,IBAR(S,lOO) ,NL(2,100), HBELT
* HPTSPB(20) ,»PTPLY(20),NTHBBS(20),NBLTPH(S) HBELT

C THIS COMMON/TEMPVS/ IS SHARED BY HPTUBB, HBPLAY, HBELT AND HSETC. HBELT
COMMON/TEMPVS/ B(3,3,3) ,S(3,3) ,T(3) ,R(3) ,V(3) ,Tl(3) ,T2(3) , HBELT

* E(3,3,SO) ,EDOT(3,50) ,FCE(3,SO} ,FR(3,SO),ZR(3,SO), HBELT
* TR(3,SO) ,U(3,SO) ,PTLOSS(2,SO),BL(SO),FB(SO) ,FP(SO) ,HBELT
* OLDBB(lOO) ,RHS(3,S4) ,C(3,3,200) ,IJK(54,54) HBELT

CALL ELTIME (1,38) HBELT
NTP = 0 HBELT
K2 = 0 HBELT
DO 31 JB=Jl,J2 HBELT
IF (IND.EQ.O) NBSF = NBSF + 1 HBELT
IF (NPTPLY(JB).LE.O) GO TO 31 HBELT

C HBELT
C FIRST LOOP ON K HBELT
C COMPUTE Z(K) ,ZR(K) ,E3(K) ,U(K-l) ,BL(K-l),FB(K-l) HBELT
C NEED NL(K),BB(K-l} HBELT
C NOTE: AN INDEX K-l REFERS TO BELT SEGMENT BETWEEN K-l AND K. HBELT
C HBELT

KI = K2 + 1 HBELT
K2 = K2 + HPTPLY(JB) HBELT
DO 20 K=KI,K2 HBELT
KNL = KNLO + K HBELT
KI = NL(l,KHL} HBELT

C HBELT
C HERE K IS INDEX OF POINTS HI PLAY ON EACH HARJJESS HBELT
C KIlL IS INDEX OF ALL POINTS IN PLAY HBELT
C KI IS IJfI)EX OF ALL POUlTS HBELT
C HBELT

KS = IABS(IBAR(I,KI» HBELT
IF (KS.GT.lOO) NTP = 1 HBELT
IF (KS.GT.lOO) KS = MOD(KS,lOO) HBELT
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.. KE = IBARC2,KI>
CALL DOT31 CDCl,l,KS) ,BARC4,KI) ,Tl)
CALL DOT31 CDCl,l,KS) ,BARC7,KI),T2)
DO 11 J= 1,3
RCJ) = VCJ)
VCJ) = BARCJ+3,KI) + BARCJ+6,KI)
TR CJ ,K) = Tl<J)
ZRCJ,K) = TICJ) + T2CJ)
S CJ,2) = SCJ,1)

11 S CJ,l) = SEGLPCJ,KS) + ZRCJ,K)
CALL CROSS CWMEGCl,KS),V,T)
IF CKE.EQ.O) GO TO 12
CALL MAT31 CBDC7,KE) ,BARC4,KI),T2)
CALL DOT31 CDCl,l,KS) ,T2,Tl)

12 DO 13 J=1,3
TCJ) = TCJ) + BABCJ+12,KI)

13 ECJ,3,K) = TICJ)
CALL DOT31 CDCl,l,KS) ,T,V)
DO 14 J= 1,3

14 VCJ) = VCJ) + SEGLVCJ,KS)
FBCK) = 0.0
FPCK) = 0.0
IF CK.EQ.Kl) GO TO 20
DO 15 J= 1,3

15 UCJ,K-1) = SCJ,1) - SCJ,2)
BLCK-l) "= DSQRTCUO,K-1)**2 + UC2,K-1)**2 + UC3,K-1)**2)
DO 16 J=1,3

16 UCJ,K-l) = UCJ,K-l)/BLCK-l)
STRAIN = CBLCK-l)/BBCKNL-l» - 1.0
IF CSTRAIN.LT.EPS(12» STRAIN = 0.0
NT = NLC2,KNL)
BLDOT = UCl,K-l)*CVCl)-RCl»

* + UC2,K-l)*CVC2)-RC2»
* + UC3,K-l)*CVC3)-RC3»

STRDOT = CBBCKNL-l)*BLDOT-BLCK-l)*BBDOTCKNL-l»/BBCKNL-l)**2
CALL FRCDFL CSTBAIN,STRDOT,NT,O,FPK,ELOSS)
CALL FRCDFL CSTRAII,STRDOT,NT,l,FBK,ELOSS)
PTLOSSCl,K-l) = BBCKNL-l)*ELOSS
FP CK-l) = FPK
FB CK-l) = FBK
IF CIND.IE.O) GO TO 20
IF CK.HE.Kl+l) GO TO 19
BSFCl,NBSF) = STRAIN
BSFC2,NBSF) = FBK

19 IF CK.HE.K2) GO TO 20
BSFC3,NBSF) = STRAIN
BSFC4,NBSF) = FBK

20 CONTINUE
C
C SECOND LOOP ON K

203

HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
MISDOT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
HBELT
ENOPFX
ENDPFX
ENDPFX
ENDPFX
ENDPFX
ENOPFX
ENOPFX
HBELT
HBELT
HBELT



C COMPUTE FCECK} ,E1CK} ,E2CK} ,EDOTCK} ,FRCK} ,U1CKS} ,U2CKS} HBELT
C IEED FBCK&K-1} ,UCK&K-1} ,ZRCK} ,E3CK} HBELT
C HBELT

DO 30 K=K1,K2 HBELT
KIL = KILO + K HBELT
KI = 1L<l,KHL} HBELT r""

KS = IABSCIBABC1,KI}} HBELT
IF CKS. GT. 100} KS = IIODCKS,lOO} HBELT
DO 21 J=l,3 HBELT
FCECJ,K} = 0.0 BUTLER1
IF CK.HE.K2} FCECJ,K} = FBCK}*UCJ,K} BUTLER1

21 IF CK.HE.Kl> FCECJ,K} = FCECJ,K} - FBCK-1}*UCJ,K-1} HBELT
NT = IBABC3,KI> HBELT
IF = NTAB CNT+5} HBELT
IF CNF.EQ.O .AND. IND.EQ.O} GO TO 30 HBELT
IF CIBABC4,KI}.EQ.O} GO TO 22 HBELT
CALL DOT31 CDC1,1,KS} ,BARC10,KI},Tl} HBELT
GO TO 24 HBELT

22 DO 23 J=l,3 HBELT
Tl<J} = 0.0 HBELT
IF CK.NE.K2} T1 CJ} = UCJ ,K} HBELT

23 IF CK.NE.Kl> T1CJ} = T1CJ} + UCJ,K-1} HBELT
24 CALL CROSS CT1,EC1,3,K} ,EC1,l,K}} HBELT

CALL CROSS CE<l,3,K} ,ECl,l,K} ,EC1,2,K» HBELT
DO 25 J=1,3 HBELT
EDOTCJ,K} = DSQRTCEC1,J,K}**2 + EC2,J,K)**2 + EC3,J,K)**2) HBELT
DO 25 1= 1,3 HBELT

25 ECI,J,K) = ECI,J,K)/EDOTCJ,K) HBELT
CALL DOT31 CEC1,l,K),FCEC1,K) ,FRC1,K» HBELT

30 CONTINUE HBELT
31 CONTINUE HBELT

IF CNTP.LE.O) GO TO 41 HBELT
C HBELT
C SUM FCE,FR FOR TIE-POINTS HBELT
C HBELT

KILl = KILO + 2 HBELT
KNL2 = KILO + K2 HBELT
DO 40 KIL=KIL1,KIL2 HBELT
KI = NL<l,KIL) HBELT
KS = IABSCIBABCl,KI}) HBELT
IF CKS.LT.IOO) GO TO 40 HBELT
KSI = KS/IOO HBELT
KH = KIL - KILO HBELT
MH = 0 HBELT ..
DO 38 JIL=KlLl,KIL HBELT
KI = ilL (l ,JNL-l) HBELT
KS = IABSCIBABC1,KI)} HBELT
IF CKS.LT.100) GO TO 38 HBELT
KS2 = KS/100 HBELT
IF CKS2.IIE.KSl) GO TO 38 HBELT
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JH = JNL-1 - KNLO
IF (MH.EQ.O) MH = JH
DO 37 J=l,3
IF (MH.EQ.JH) FCE(J,MH) = FCE(J,MH) + FCE(J,KH)

37 FCE(J,JH) = FCE(J,MH)
CALL DOT31 (E(l,l,JH),FCE(l,JH),FR(l,JH»

38 CONTUIUE
IF (MH.EQ.O) GO TO 40
KI = NL Cl,KNL)
IBAB(l,KI) = -IABS(IBAB(l,KI»
DO 39 J=l,3

39 FCE(J,KB) = FCE(J,MB)
CALL DOT31 (E(l,l,KH) ,FCE(l,KB),FR(l,KB»

40 COJITIHUE
C
C IF CALL IS FROM SUBROUTIHE CONTCT,
C ADD FORCES (FCE) MODIFIED BY FRICTION TO U1,U2 ARRAYS.
C

41 IF (IND.NE.O) GO TO 52
K2 = 0
DO 51 JB=J1,J2
IF (HPTPLY(JB).LE.O) GO TO 51
K1 = K2 + 1
K2 = K2 + HPTPLY(JB)
DO 50 K=K1,K2
KNL = KNLO + K
KI = NL<l,KNL)
IF (IBAB(l,KI).LT.O) GO TO 50
KS = IBAB(l,KI)
IF (KS.GT.100) KS = MOD(KS,100)
NT = IBAB(3,KI>
NF = NTAB OIT+5)
IF (NF.EQ.O) GO TO 43
DO 42 J=l,3

42 T1(J) = FR(J,K)
FR1 = TAB(NF+2)IDABS(T1(3»
FR2 = TAB(NF+4)IDABS(T1(3»
IF (DABS(T1(1».GT.FR1) T1(1) = DSIGY(FR1,T1(1»
IF (DABS(T1(2».GT.FR2) T1(2) =DSIGN(FR2,T1(2»
CALL MAT31 (E(l,l,K) ,T1,FCE(l,K»

43 CALL CROSS (ZR(l,K) ,FCE(l,K),T2)
CALL MAT31 (D(l,l,KS) ,T2,T1)
DO 44 J=l,3
U1(J,KS) = U1(J,KS) + FCE(J,K)

44 U2(J,KS) = U2(J,KS) + T1(J)
50 COJITINUE
51 CONTINUE
52 KNLO = KNLO + K2

CALL ELTIME (2,38)
RETURN
END
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SUBROUTINE HBPLAY HBPLAY
C REV 111.5 10/17/S5EDGE

IMPLICIT REAL*S (A-H,O-Z) HBPLAY
COMMON/CONTRL/ TIME ,NSEG,NJNT ,NPL ,NBLT ,NBAG,NVEH,NGRND , HBPLAY

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/CNTSRF/ PL(24,30) ,BELT(20,S) ,TPTS(6,S) ,BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30),U2(3,30) ,HBPLAY

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) HBPLAY
COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), HBPLAY

* XLONG(20) ,HTIME(2) ,IBAB(5,100),NL(2,100), HBPLAY
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) HBPLAY

C THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HBPLAY
COMMON/TEMPVS/ B(3,3,3) ,S(3,3) ,T(3) ,R(3),V(3) ,Tl(3) ,T2(3), HBPLAY

* E(3,3,50),EDOT(3,50) ,FCE(3,50) ,FR(3,50) ,ZR(3,50), HBPLAY
* TR(3,50) ,U(3,50) ,PTLOSS(2,50) ,BL(50) ,FB(50) ,FP(50) ,HBPLAY
* OLDBB(100),RHS(3,54) ,C(3,3,200),IJK(54,54) HBPLAY

IF (NHRNSS.LE.O) GO TO 99 HBPLAY
C HBPLAY
C SAVE PREVIOUS NL,BB AND PLOSS ARRAYS. HBPLAY
C USE IJK,OLDBB AND PTLOSS AS TEMP STORAGE. HBPLAY
C HBPLAY

DO 10 1=1,100 HBPLAY
IJK(I,l) = NL(l,I) HBPLAY
PTLOSS(I,l) = PLOSS(l,I) HBPLAY

10 OLDBB(I) = BB(I) HBPLAY
JNL = 1 HBPLAY
Jl = 1 HBPLAY
Kl = 1 HBPLAY
LL = 0 HBPLAY
DO 90 NH=l,NHRNSS HBPLAY
IF (NBLTPH(NH).LE.O) GO TO 90 HBPLAY
J2 = Jl + NBLTPH(HH) - 1 HBPLAY
DO SO NB=Jl,J2 HBPLAY
Ll = LL HBPLAY
IF (NPTSPB(NB).LE.O) GO TO SO HBPLAY
K2 = Kl + NPTSPB(NB) - 1 HBPLAY
KB = 0 HBPLAY
DO 30 K=Kl,K2 ~ HBPLAY
KB = KB + 1 HBPLAY

C HBPLAY
C HERE K IS INDEX OF ALL POINTS HBPLAY
C KB IS INDEX OF POINTS ON A SINGLE BELT HBPLAY
C LL IS INDEX OF ALL POINTS IN PLAY HBPLAY
C JB IS INDEX OF PREVIOUS POINT ON BELT IN PLAY HBPLAY
C HBPLAY

KS = IABS(IBAR(l,K» HBPLAY
IF (KS.GT.I00) KS = MOD(KS,100) HBPLAY
CALL DOT31 (D(l,l,KS) ,BAR(4,K) ,Tl) HBPLAY
CALL DOT31 (D(l,l,KS) ,BAR(7,K),T2) HBPLAY
DO 11 J=1,3 HBPLAY

206

,



c

.,

11 U(J,KB) = SEGLP(J,KS) + Tl(J) + T2(J)
IF (K.EQ.Kl) GO TO 30
LL = LL + 1

12 JJ = NL(I,LL)
JB = JJ - Kl + 1
DSS = 0.0
DO 13 J=1,3
ZR(J,KB) = U(J,KB) - U(J,JB)

13 DSS = DSS + ZR(J,KB)**2
BLCLL) = DSQRT(DSS)
IF (JJ.EQ.Kl .OR. IABS(IBAR(I,JJ».GT.I00) GO TO 30
JS = IBAR( 1,JJ)
JE = IBAR(2,JJ)
IF (JE.LE.O) GO TO 30
CALL MAT31 (BD(7.JE) .BAR(4,JJ) ,T2)
CALL DOT31 CDCl,I,JS) ,T2,R)
DPR = 0.0
DO 17 J=I,3

17 DPR = DPR + R(J)*(ZR(J,KB)/BL(LL) - ZR(J,JB)/BL(LL-l»
IF (DPR.LT.O.O) GO TO 30
LL = LL - 1
GO TO 12

30 NL(l,LL+l) = K
L2 = L1 + 1
LL = LL + 1
L3 = LL-l
DO 31 J=L2,LL

31 NL(2,J) = NTHRNS(NB)
IF (XLONG(NB) .EQ.O.O) GO TO 35

C
e FIRST TIME IN ROUTINE, SET INITIAL BB ARRAY.
e INPUT XLONG MUST BE NON-ZERO TO TRIGGER THIS TEST.
e

XLG = 0.0
DO 32 J=L2,L3

32 XLG = XLG + BL(J)
XLG = 1.0 + XLONG(NB)/XLG
DO 33 J=L2,L3

33 BB(J) = XLG*BL(J)
XLONG(NB) = 0.0
GO TO 52

e
e DETERMINE IF NEW NL ARRAY IS DIFFERENT FROM PREVIOUS NL ARRAY.
e IF SO, RECOMPUTE BB ELEMENTS FOR ponITs THAT ARE DIFFEREHT.
e

35 IF (NL(I,L2).EQ.IJK(JNL,I» GO TO 61
WRITE (6,62)

62 FORMAT (' 0 LOGIC ERROR nl SUB HBPLAY. PROGRAM TERMIIATED. ' )
STOP 42

61 LTEST = 0
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M= L2
H = JHL

36 IF (HL(l,M+l)-IJK(N+l,l» 39,37,41
37 BB(M) = OLDBB(N)

PLOSS(l,M) = PTLOSS(N,l)
38 M= M+l

N = N+l
IF (M-LL) 36,51,51

C
C POINT M+1 IS NEW.
C

39 MO = M
NO = N
LTEST = 1

40 M = M+l
C
C MODIFY NEW POINT TO LIE IN BELT PLANE
C

IPI = N - 1
IF (N.GT.JNL) GO TO 63
IPI = N

C (IS TRIRD POINT AVAILABLE FROM OLD POINTS IN PLAY?)
IF (IJK(N+l,l).EQ.NL(l,LL» GO TO 43

63 DO 64 1=1,3
IP = IPI + I - 1

C (USE OLD POINTS IP = N-1,N,H+l IF N > JHL
C OR IP = N,N+l,N+2 IF N = JHL AND N+2 EXISTS)

NI = IJKCIP,l>
NSI= IABS(IBAR(l,NI»
IF (NSI.GT.IOO) NSI = MOD(NSI,lOO)
CALL DOT31 (D(l,l,NSI) ,BAR(4,NI),T1)
CALL DOT31 (D(l,l,NSI) ,BAR(7,NI) ,T2)
DO 64 J=1,3

64 S(J,I) = SEGLP(J,NSI)+ T1(J) + T2(J)
DO 65 J=1,3
S(J,3) = S(J,3) - S(J,2)

65 S(J,2) = S(J,2) - S(J,l)
C (S(*,l) IS POINT PI IN INERTIAL REFERENCE)
C (S(*,2) IS VECTOR (P2-Pl) IN INERTIAL REFERENCE)
C (S(*,3) IS VECTOR (P3-P2) IN INERTIAL REFERENCE)

CALL CROSS (SO,3) ,SO,2) ,T2)
ABST = DSQRT(T2(1)**2 + T2(2)**2 + T2(3)**2)
DO 66 J=1,3

66 T2(J) = T2(J)/ABST
C (T2 IS T, THE NORMALIZED PLANE VECTOR IN INERTIAL REFERENCE)

MI = NL( l,M)
MS = IABS(IBAR(l,MI»
IF (MS.GT.IOO) MS = MOD(MS,100)
ME = IBAR (2 ,MI )
CALL MAT31 (D(l,l,MS) ,T2,Tl)
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, C (Tl IS T IN ELLIPSOID REFERENCE OF NEW POINT M)
Dl = T2(1)*S(l,l) + T2(2)*S(2,l) + T2(3)*SC3,l)
D2 = TI(1)*BARC7,MI) + TI(2)*BARC8,MI) + TI(3)*BARC9,MI)
D3 = T2Cl)*SEGLPC1,MS) + T2(2)*SEGLPC2,MS) + T2(3)*SEGLPC3,MS)
DD = Dl - D2 - D3

C (DD IS D, THE DISTANCE OF ELLIPSOID CENTER TO PLANE)
CALL MAT31 CBDC16,ME) ,Tl,R)
BX = DD/ CTIC 1) *RO) + TI(2) *R(2) + TIC3ltR(3»
D4 = Tl(1)*BARC4,MI) + TI(2)*BARC5,MI) + TI(3)*BARC6,MI)
DO 67 J=l,3
R(J) = BX*RCJ)

C (R IS S, THE CENTER OF THE ELLIPSE)
67 VCJ) = BARCJ+3,MI) + CDD-D4)*TICJ)

C (BARCJ+3,MI) IS P, THE NEW POINT TO BE ADDED)
C (V IS Q, THE PROJECTION OF POINT P ONTO THE PLANE)

AX = DSQRTC CBX*DD-l.O) / CBX*DD-XDYCV,BDC7,ME) ,V»
DO 68 J=l,3

68 BAR(J+3,MI) = RCJ) + AX*CVCJ)-RCJ»
C (BARCJ+3,MI) IS R = S + ACQ - S), Q EXTENDED TO ELLIPSOID)

GO TO 43
C
C POINT N+l IS DROPPED.
C

41 MO = M
NO = N
LTEST = 1

42 N = N+l
43 IF CNLC1,M+l)-IJK(N+l,l» 40,44,42

C
C POINTS NO TO N+l ARE BEING REPLACED WITH POINTS MO TO M+l.
C

44 SUMBL = 0.0
DO 45 J=MO,M

45 SUMBL = SUMBL + BL(J)
SUMPL = 0.0
SUMBB = 0.0
DO 46 J=NO,N
SUMPL = SUMPL + PTLOSSCJ,l)

46 SUMBB = SUMBB + OLDBBCJ)
RATPL = SUMPL/SUMBL
RATIO = SUMBB/SUMBL
DO 47 J=MO,M
PLOSSC1,J) = RATPL*BLCJ)

47 BB(J) = RATIO*BL(J)
GO TO 38

51 JNL = N+l
IF CLTEST.EQ.O) GO TO 79

C
C PRINT NEW POINT ARRAY IF DIFFERENT.
C
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52 NPTS: LL - Ll
USEC : 1000.0*TIME
WRITE C6,53) USEC,NH,NB,NPTS,NTHRNSCNB)

53 FORMAT C'O BBPLAY TIME :' ,FI0.3,' MSEC. NH,NB,NPTS NT:' ,416)
WRITE C6,54) CNLCl,J) ,J:L2,LL)

54 FORMAT C' NLCl):' ,15I8/C8X,15I8»
WRITE C6,55) CBBCJ) ,J:L2,L3)

55 FORMAT C' BB :',6X,14F8.3/C6X,15F8.3»
79 Kl: K2 + 1
80 NPTPLYCNB) = LL - Ll

Jl : J2 + 1
90 CONTINUE
99 RETURN

END
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SUBROUTINE HEDING (LlNES,LPP) HEDING
C REV IV 02/01/88MISDOT

IMPLICIT REALI8 (A-H,O-Z) REDING
COMMON/CONTRLI TlME,NSEG,NJNT,NPL,HBLT,HBAG,NVEB,NGRND, REDING

I NS , NQ ,NSD ,lIFLX ,HHRHSS ,WINDF ,NJHTF ,NPRT (36) ,NPG PAGE
~ COMMON/JBARTZ/ MNPL( 30) ,MlBLT( 8) ,MlSEG( 30),MlBAG( 6), REDING

I MPL(3,S,30) ,MBLT(3,S,8) ,MSEG(3,S,30) ,MBAG(3,10,6), REDING
I NTPL( S,30) ,NTBLT( S,8) ,RTS!G( S,30) REDING

COMMON/TITLESI DATE (3) ,COMENT(40) ,VPSTTL(20) ,BDYTTLCS) , REDING
I BLTTTL(S,8) ,PLTTLCS,30) ,BAGTTLCS,6) ,SEG(30) , REDING
I JOINT(30) ,CGS(30) ,JS(30) REDING

REAL DATE,COMEHT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT REDING
LOGICALII CGS,JS REDING
COMMON/FORCES/PSFC7,70) ,BSF(4,20),SSFCI0,40) ,BAGSFC3,20), NCFORC

I PRJNTC7,30) ,NPANELCS) ,NPSF,NBSF,NSSF,NBGSF REDING
COMMON/CNSHTS/ PI,RADIAN,G,THIRD,EPS(24) , REDING

I UNITL,UNITM,UNITT,GBAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSGC3,20,3) ,DPMI(3,3,30) ,LPMI(30) , ATBIII

I NSG(9) ,MSGC20,9) ,MCG,MCGINC24,S) ,KREF(20,9) TTHKREF
COMMON/DAMPERI APSDM(3,20) ,APSDYC3,20) ,ASD(S,20) ,MSDM(20) ,MSDN(20) REDING
COMMON/HRNESS/ BAR(IS,100) ,BBCI00) ,BBDOT(lOO),PLOSS(2,100), REDING

I XLONG(20) ,BTIME(2) ,IBAR(S,100) ,NL(2,100), REDING
I NPTSPB(20) ,NPTPLY(20) ,HTHRNS(20) ,NBLTPHCS) REDING

C NOTE: SUBROUTINES POSTPR & REDING SHARE THIS COMMON/TEMPVS/. HEDING
C SEE COMMENT IN POSTPR ABOUT FIRST DIMENSION OF PLDATA. REDING

REAL READ,PHED,BLANX,PLDATA,USEC,ZTTB,AHED,ABEAD,GRED,ZZZ PLTIBC
COMMON/TEMPVS/ TDATA(14,6S) ,READ(20) ,NOPLC1S0) ,MOPL(IS0) , CHGIII

I MIPLC1S0) ,PLDATAC97 ,20) ,USECC4S) ,ZZZ(1000,2S),ZTTHCI4,4S,6S) MISDOT
LOGICAL LOLD, LNEW REDING
DIMENSION PREDCS),REDJ(4,2) ,READJJC4,2),READRC20) TTHKREF
DATA REDJ/8HIPIN FL,8HEXURE A,8HZIMUTH ,8BTORSION, HEDING

I 8HIEULER ,8BPREC. N,8HUTATION ,8H SPIN / REDING
DIMENSION AREDCS,2) ,AREADCS.20) ,GRED(2) ACCEL
DATA ABED/4H IN ,4H ,4H REF,4HEREN,4HC! , ACCEL

I 4H AC •4HCELE , 4HBOME ,4BTER ,4H / ACCEL
DATA GRED/4HCOG) ,4HCIG)/ ACCEL
DATA BLANK/4H / HEDING
DATA PRED/4HSPRF, 4BPNL1, 4HPIIL2 , 4BPNL3 ,4BPNL4/ RED ING
NPRT4 = NPRT(4) + 4 REDING
IF CNPRT4.LE.0 .OR. NPRT4.GT.8) STOP 40 REDING
GO TO (11,11,82,12,12,11,11,12) , NPiT4 REDING

11 LOLD = .FALSE. REDING
LNEW = •TRUE. RED ING
GO TO 13 HEDING

12 LOLD = .TRUE. REDING
LNEW = .FALSE. REDING

13 lIl' = 20 REDING
NLlNES = MODCLlNES-l,LPP)+1 REDING
XPAGE = O.OIIFLOAT(CLlNES + LPP-l)/LPP) REDING

C REDING
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C NOTE: M'I' WILL BE THE PAGE OR OUTPUT UNIT COIDlTER
C NT WILL BE THE ACTUAL OUTPUT UNIT IJUMBER
C IT WILL BE THE INDEX TO THE DATA ARRAY
C HLlRES WILL BE THE HUMBER OF LlRES TO BE PRINTED
C
C
C EVERY LPP LlRES PRINT HEADINGS FOR 9 TYPES OF OUTPUT ABOVE.
C

DO 20 K=I,9
IF (HSG(K).LE.O) GO TO 20
KSG = NSG(K)
IF (K.EQ.9) GO TO 455
J3 = 3
IF (K.EQ.7) J3 = 2
DO 19 Jl=I,KSG,J3
MT=MT+l
NT=MT
IF (LHEW) NT = 6
IT = MT - 20
PAGE = FLOAT(MT) + XPAGE

C P & E PRINTER CARRIAGE CONTROL
CALL CARCON(NT,I)
IF (NT.EQ.6) WRITE(NT,121) DATE,BLAHK,IPG
IF (RT.RE.6) WRITE(HT,121) DATE
IF (NT.EQ.6) NPG=NPG+l
WRITE (HT,21) COMEHT,PAGE,VPSTTL,BDYTTL
IF (K.EQ.l) WRITE (HT,22)
IF (K.EQ.2) WRITE (HT,23) UNITL,UNITT
IF (K.EQ.3) WRITE (HT,24) UNITL
IF (K.EQ.4) WRITE (HT,25) UNITT
IF (K.EQ.5) WRITE (HT,26) UNITT
IF (K.EQ.6) WRITE (HT,27)
IF (K.EQ.7) WRITE (NT,28)
IF (K.EQ.8) WRITE(HT,200) UNITM
J2 = MINO(Jl+J3-1,KSG)
DO 14 J=Jl,J2
KK = MSG(J,K)
READ(J) = SEG(IABS(KK»
IF «K.LT.7).OR.(K.EQ.8» GO TO 214
KK = lABS (KK)
HEAD(J) = JOINT(KK)
JJ2 = J-Jl+l
K2 = 1
IF (MSG(J,K).LT.O) K2 = 2
DO 35 Kl=I,4

35 READJJ(Kl,JJ2) = HEDJ(Kl,K2)
GO TO 14

214 IF (MSG(J,K).LT.O) GOTO 302
IF (KREF(J,K).EQ.O) HEADR(J)=SEG(NVEH)
IF (K.EQ.8) HEADR(J)=SEG(NGRND)
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IF CK.EQ.l .OR. K.EQ.4) HEADRCJ)·SEGCKK)
IF CKREFCJ,K).HE.O) READRCJ)=SEGCKREFCJ,K»
DO 301 II=1,5

301 AHEADCII,J)=AHEDCII,I)
AHEADC2,J)=READRCJ)
GOTO 14

302 READRCJ)=SEGCIABSCKK»
DO 303 II=1,4

303 ABEADCII,J)=AHEDCII,2)
AREADC5,J)=GREDCKREFCJ,K) +1)

14 CONTINUE
IF CK.LE.3) WRITE CNT,29) CBLAHK,CXSGCI,J,K) ,1=1,3) ,J=Jl,J2)
IF CK.LE.6) WRITE CNT,30) CBLABK,MSGCJ,K) ,HEADCJ) ,J=Jl,J2)
IF CK.EQ.8) WRITE CNT,30) CBLAHK,MSGCJ,K) ,HEADCJ),J=Jl,J2)
IF CK.LE.6 .OR. K.EQ.S) WRITE CHT,230)

* CBLABK, CAHEAD CII, J) ,II= 1, 5) ,J=Jl ,J2)
IF CCK.LE.5) .OR. CK.EQ.S» WRITE CHT,31l CBLAHK,J=Jl,J2)
IF CK. EQ. 6) WRITE CNT ,32) CBLAHK ,J=Jl,J2)
IF CCK.LT.7).OR.CK.EQ.S» GaTO 15
WRITE CNT,33) CBLAHK,MSGCJ,K),HEADCJ) ,J=Jl,J2)
WRITE CNT,36) CBLANK,UNITL,UHITM,J=Jl,J2)
WRITE CNT, 37) CBLANK, CHEADJJ CKI ,J) ,Kl= 1,4) ,J= I,JJ2)

15 WRITE CNT,3S)
IF C.NOT.LNEW) GO TO 19
IF CK.EQ.7) GO TO 17
JJ = 4ICJ2-Jl+l>
DO 16 1=I,HLINES

16 WRITE CNT,39) USECCI) ,CZTTHCJ,I,IT) ,J=I,JJ)
GO TO 19

17 JJ = 7*CJ2-Jl+l)
DO IS I=I,NLINES

IS WRITE CNT,40) USECCI) ,CZTTHCJ,I,IT) ,J=I,JJ)
19 CONTINUE

GO TO 20
C
C PRINT HEADING FOR JOINT FORCES & TORQUES
C

455 CONTINUE
DO S60 II=l,KSG
IFCKREFCII,K) .EQ.O) KRF = HVEH
IFCKREFCII,K).NE.O) KRF = KREFCII,K)
JRF = MSGC II, 9)
M'l' = M'l' + 1
NT = MT
IF CLHEW) NT = 6

C P & E CARRIAGE CONTROL
CALL CARCONCNT,l)
IT = MT - 20

.PAGE = FLOAT CMT) + XPAGE
IF CNT.EQ.6) WBITECNT,121) DATE,BLAHK,HPG
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IF (NT.HE.6) WBITE(NT,121) DATE
IF CNT.EQ.6) BPG=IPG+1
WRITE CHT,21) COMEHT,PAGE,VPSTTL,BDYTTL
WRITE CHT,850) JOINTCJRF) ,SEGCJRF+1),SEGCKRF)
WRITE CHT,38)
WRITE CHT,851) UHITM,UHITL,UHITM
WRITE CHT,852)
WRITE CHT,38)
IF C.HOT.LHEW) GO TO 857
DO 858 JK=l,HLlHES
WRITE CHT,856) USECCJK) ,CZTTBCJ,JK,IT) ,J=1,6)

858 COHTlHUE
857 COHTlHUE
850 FORMATC' '/47X,

* A4,' JOIIT FORCES & TORQUES 01 ',A4,' II ',A4,' REFERENCE')
851 FOBMATC4X,4HTlME,7X, 13BJOIHT FORCE C,A4,7H 10**2) ,lOX,

*14HJOIHT TORQUE C,A4,lH-,A4,7H 10**2»
852 FORMATC3X,6HCMSEC),8X,lBX,8X,lHY,8X,lHZ,14X,lBX,11X,lHY,11X,1HZ)
856 FORMATCF9.3,3X,3F9.3,3X,3C2X,D10.3»
860 COHTlHUE

20 CONTINUE
121 FORMATC'l' ,18X, 'DATE: , ,3X,4A4,80X,'PAGE',15)

21 FORMATC8X,'RUH DESCRIPTIOI:',3X,20A4/27X,20A4,'PAGE:' ,F6.21
* 3X,'VEHICLE DECELEBATIOH:' ,3X,20A41
* 11X, 'CRASH VICTIM:' ,3X,5A4 )

22 FORMATC' '47X,
• 'POIHT TOTAL ACCELERATION CG"S)'/)

23 FORMATC' '47X,
*'POINT REL. VELOCITY C' ,A4,'I',A4,')'/)

24 FORMATC' '47X,
.'POINT BEL. LlHEAR DISPLACEMEHT C' ,A4,')'/)

25 FORMATC' '/47X,
.'SEGMEHT ANGULAR ACCELEBATIOH CREV/' ,A4,'.*2)'/)

26 FORMATC' '/47X,
.'SEGMEHT REL. ANGULAR VELOCITY CREV/',A4,')'/)

27 FORMAT(' '/47X,
• 'SEGMENT BEL. ANGULAR DISPLACEMEHT CDEG) 'I)

28 FORMATC' '/47X,'JOINT PARAMETEBS'/)
200 FORMATC' '/47X,'SEGMENT WIHD FORCE C' ,A4,')'/)

29 FOBMATC9X,3CA4,3X, 'POINT C' ,F6.2,',' ,F6.2,',' ,F6.2, ') ON ') )
30 FORMAT(' ',3CA4,9X,'SEGMENT NO.' ,13,' - ',A4,5X)

230 FORMATC' TIME' ,3CA4,9X,5A4,6X»
31 FORMATC' CMSEC)',3CA4,5X,'X',8X,'Y',8X,'Z',7X,'RES',lX) )
32 FORMATC' CMSEC) , ,3CA4,4X, 'YAW' ,5X, 'PITCH' ,5X, 'ROLL' ,5X, 'RES ')
33 FOBMATC9X,2CA1,21X,'JOIHT NO.',I3,' - ',A4,20X) )
36 FORMATC' TIME' ,2CA1,'STATE' ,5X,'JOIHT AHGLES CDEG) ',8X,

* 'TOTAL TORQUE C', 2A4, ') ') )
37 FORMATC' CMSEC)',2CA1,4A8,4X,'SPRING VISCOUS RES. ') )
38 FORMAT CIX)
39 FOBMATCF9.3,3C3X,4F9.3) )
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40 FORMATCF9.3,2CF5.0,3F9.3,2X,3F9.3»
C
C PRIIT BODY PROPERTIES CONTROLLED BY H.10 CARDS
C

IF CMCG.EQ.O) GO TO 131
DO 130 NCG=l,MCG
MT = M'1' +1
NT = MT
IF CLNEW) NT = 6

C P & E CARRIAGE CONTROL
CALL CARCONCNT,l)
IT = M'1' - 20
PAGE = FLOATCMT) + XPAGE
IF CNT.EQ.6) WRITECNT,121) DATE,BLANK,NPG
IF CNT.HE.6) WRITECNT,121) DATE
IF CNT.EQ.6) NPG=NPG+1
WRITE CIT,21) COMENT,PAGE,VPSTTL,BDYTTL
M= MCGINC1,ICG)
WRITE CNT,132) M,SEGCM)
I = MCGIIC2,NCG)
WRITE CIT,133) CMCGIN(I+2,NCG) ,1=1,1)
WRITE CIT,38)
WRITE CIT,134) UNITL,UNITM,UNITT,UNITL,UBITM,UBITT,UBITM,UBITL
WRITE CNT,38)
IF C.IOT.LNEW) GO TO 130
DO 129 I=l,HLlHES

129 WRITE CNT,135) USECCI) ,CZTTBCJ,I,IT) ,J=l,12)
130 CONTINUE
131 COITIIUE
132 FORMATC' ',47X,39HBODY PROPERTIES - REFEREICE SEGMEIT 10.,

• 13 ,2B (, A4 ,1H) )
133 FORMATC15X,21BINCLUDED SEGMEIT NOS:,2013)
134 FORMATC14X,17BCENTER OF GRAVITY,13X,15HLlHEAR MOMEITUM,17X,

• 16HANGULAR MOMEITUM, 18X, 14HKlNETIC EIlERGYI
• 4X, 4HTlME, 11X ,lH(,A4, 1B) ,21X, 1B(,A4 ,lB- ,A4 ,lB) ,19X,
• 1HC ,A4 ,lH- ,A4 ,lB- ,A4 ,lB) ,20X,lBC ,A4 ,lH- ,A4 ,lB) I
• 3X,6HCMSEC),5X,lHX,7X,lHY,7X,lHZ,
• 2C10X,lHX,10X,lHY,10X,lHZ),6X,6HLlIlEAR,5X,
* 7IWJGULAR, 5X, 5HTOTAL)

135 FORMATCF9.3,3F8.3,9C1X,D10.3»
C
C PLANE FORCES HEADINGS
C

MPSF = 0
IF CNPL.EQ.O) GO TO 52
IF CNPRTC1B).EQ.1.0R.NPRTC18).EQ.7) GO TO 52
IF CNPRTC1B).EQ.10.0R.NPRTC1B).EQ.11) GO TO 52
IF CNPRTC1B).GE.14) GO TO 52
DO 42 J=l.NPL
IF CMNPLCJ).EQ.O) GO TO 42
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KPL = MHPL(J) REDING
DO 41 l=l,KPL REDING
MPSF = MPSF+l REDING
NOPL(MPSF) = J REDIIG
IF (MPL(3,I,J).LT.0) MIPL(MPSF) = MPL(2,I,J) CRGIII
IF (MPL(3,I,J).GE.0) MIPLCMPSF) = MPL(l,I,J) CRGIII

41 MOPL(MPSF) = MPL(2,I,J) REDING
42 CONTINUE REDING

IF (MPSF.EQ.O) GO TO 52 REDING
DO 44 Jl=l,MPSF,2 REDING
J2 = MINO(Jl+l,MPSF) REDING
Ill' = MT + 1 REDING
NT = Ill' HEDING
IF CLHEW) NT = 6 REDIIG

C P & E CARRIAGE CONTROL PECOHV
CALL CARCOICHT,l) PECONV
IT = MT - 20 REDING
PAGE = FLOAT <lrr) + XPAGE REDING
IF CNT.EQ.6) WRITECHT,12l} DATE,BLANK,HPG PAGE
IF (NT.HE.6) WRITE CNT , 121) DATE PAGE
IF CNT.EQ.6) HPG=NPG+l PAGE
WRITE (NT, 21) COMENT, PAGE, VPSTTL, BDYTTL PAGE
WRITE (HT,45) REDING
11 = 10PL(J1) REDING
N2 = NOPL (J2) REDIIG
Ml = MOPLCJl) REDING
M2 = MOPL(J2) REDING
MYl = MIPL(Jl) CRGIII
MM2 = MIPL(J2) CHGIII
IF (Jl.EQ.J2) WRITE CNT,46) REDING

* BLANK ,Nl, ( PLTTL CI ,Nl) ,1= 1,5) ,Ml, SEG CIIl) REDING
IF (Jl.NE.J2) WRITE (HT,46) REDING

* BLANK ,11 , ( PLTTL(I,Nl) ,1=1,5) ,Ml,SEG(Ml), HEDING
* BLANK,N2,( PLTTL(I,N2) ,1=1,5) ,M2,SEG(M2) REDING

WRITE CNT,47) (BLANK,UNITL,J=Jl,J2) REDING
IF CJl.EQ.J2) WRITE CHT,48) BLANK,SEGCMMl) CHGIII
IF CJl.IE.J2) WRITE CNT,448) BLANK,SEG(MMl) ,BLANK,SEGCMM2) CHGIII
WRITE CNT,49) (BLANK,UUITL,UHITM,UlITM,UHITM,J=Jl,J2) REDING
WRITE CNT,38) REDING
IF C.NOT.LHEW) GO TO 44 REDING
JJ = 7* CJ2-Jl+l} REDING
DO 43 1=I,HLINES REDING

43 WRITE CNT,50) USEC(I) ,CZTTR(J,I,IT) ,J=I,JJ) REDING
44 COHTlHUE REDING
45 FORMATC27X,'CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS' ) CRGIII
46 FORMATC' '/8X,2CA4,' PANEL' ,13,' (',5A4,') VS. SEGMEHT' ,13, REDING

* ' C', A4 , ') ') ) REDI NG
47 FORMATC' , ,8X,A4,'DEFL- NORMAL FRICTION RESULTANT COHTACT LOCATREDING

*ION C',A4,')',A2,'DEFL- 10RMAL FRICTION RESULTANT CONTACT LOCATREDING
*ION (',A4,')') REDING
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48 FORMAT e' TIME' ,A4 . ' ECTION FORCE FORCE FORCE e' •A4 CHGI II
•. ' REFERENCE)' ) CHGIII

448 FORMATe' TIME',A4,'ECTION FORCE FORCE FORCE (' ,A4 CHGIII
• " REFERENCE)', 2X ,14 , ,ECT ION FORCE FORCE FORCE ( , ,U CHGI I I
• " REFERENCE)' ) CHGI II

49 FORMAT(' (MSEC) , ,2eA3,' (' ,A4,')' ,2X,' (' ,A4,')' ,4X,' (' ,A4,')' ,3X,REDING
• '(',U,') x Y Z '» HEDING

50 FORMAT(F9.3,2(F9.3,3F9.2,3F8.3) ) HEDING
51 FORMAT (3X, , (YSEC) , ,4 (AI, 9X, ,X' ,ax, 'Y' ,8X, 'z' , IX» HEDING

C REDING
C BELT FORCES HEADINGS REDING
C REDING

52 MBSF = 0 HEDING
IF eNPRT(18).EQ.2.0R.HPRTe18).GE.13) GO TO 83 VARTTH
IF eNPRT(18).GE.7.AHD.NPRTe18).LE.9) GO TO 83 VARTTH
IF (NBLT.EQ.O> GO TO 83 REDING
DO 54 J=l,NBLT REDING
IF eMNBLTeJ).EQ.O) GO TO 54 REDING
MBSF = MBSF+1 REDING
NOPLeMBSF) = J HEDING
MOPLeMBSF) = MBLTe2,l,J) HEDING

54 CONTINUE REDING
IF (MBSF.EQ.O) GO TO 83 REDING
DO 56 J1=1,MBSF,2 HEDING
J2 = MINOeJ1+1,MBSF) REDING
MT = MT + 1 HEDING
NT = MT REDING
IF eLNEW) NT = 6 HEDING

C P & E CARRIAGE CONTROL PECONV
CALL CARCONeMT,l) PECONV
IT = MT - 20 HEDING
PAGE = FLOATeMT) + XPAGE REDING
IF (NT.EQ.6) WRITE(MT,121) DATE,BLANK,NPG PAGE
IF eNT.HE.6) WRITEeNT,121) DATE PAGE
IF eHT.EQ.6) NPG=HPG+1 PAGE
WRITE eNT,21) COMEHT,PAGE,VPSTTL,BDYTTL PAGE
'WRITE eNT, 57) REDING
HI = NOPLeJ1) REDIHG
H2 = HOPLeJ2) REDING
M1 = MOPL(J1) REDING
M2 = MOPL (J2) REDING
IF eJ1.EQ.J2) WRITE (HT,58) REDING

• BLAHK,N1,CBLTTTLCI,N1) ,I=1,5>,M1,SEG(M1) REDING
IF eJ1.HE.J2) WRITE (NT,58) REDING

• BLAHK,N1,(BLTTTL(I,N1) ,I=1,5),M1,SEG(M1), REDING
* BLAHK,N2,(BLTTTLCI,H2) ,1=1,5) ,M2,SEG(M2) REDING

WRITE eNT,59) (BLAHK,J=J1,J2) HEDING
WRITE (NT,50) (BLAHK,J=J1,J2) HEDIHG
WRITE (NT,61) eBLAHK,UNITL,UNITL,UNITM,UNITL,UHITL,UHITM,J=J1,J2) HEDING
WRITE eMT.38) HEDING
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IF C. HOT. LHEW) GO TO 56
JJ = 4*CJ2-Jl+l)
DO 55 I=I,HLIHES

55 WRITE CNT,62) USECCI) ,CZTTBCJ,I,IT) ,J=I,JJ)
56 CONTUlUE
57 FOBMATC'O' ,26I,'COHTACT FORCES - BELTS VS. SEGMEHTS')
58 FORMATC' , ,71,2CA4,' BELT' ,13,' C' ,5A4,') VS. SEGMEIT',I3,

* ' C', A4 , ') ') )
59 FORMATC' , ,2I,2CA4,III,'AHCBOR POIIT A',14X,'AHCBOR POINT
60 FORMAT(4I,'TIME' ,2(A4,5I,'STRAIX',7X,'FORCE' ,121,

* 'STRAIX' ,71, 'FORCE', 3X) )
61 FOBMAT(3X,' USEC)' ,2(A4,21,' (' ,A4, '/' ,A4,')' ,41,' C' ,A4,')' ,9X,

* ' ( , ,A4 , , /' ,A4 , , ) , , 4X, , ( , ,A4 , ') , , 3X)
62 FORMATCF9.3,4(FI5.6,FI2.2,31) )

BARtlESS BELT EHDPOIITS FORCES BEADIXGS
C
C
C

C

83 IF (NHRHSS.LE.O) GO TO 91
MBSF = 0
IF (HPRT(18).EQ.3.0R.HPRTCI8).EQ.ll) GO TO 91
IF CHPRTCI8).EQ.9.0R.XPRTCI8).EQ.8) GO TO 91
IF CHPRTCI8).EQ.13.0R.HPRT(18) .EQ.14) GO TO 91
IF CUPRT(18).GE.16) GO TO 91
Jl = 1
Kl = 1
DO 85 I=I,NHRHSS
IF CNBLTPH(I).LE.O) GO TO 85
J2 = Jl + HBLTPB(I) - 1
DO 84 J=Jl,J2
MBSF = MBSF + 1
IF CHPTSPB(J).LE.O) GO TO 84
K2 = Kl + HPTSPB(J) - 1
HOPL(2*MBSF-l) = J
HOPLC2*MBSF ) = I
MOPLC2*MBSF-l) = Kl
MOPL(2*MBSF ) = K2
Kl = K2 + 1

84 COITIHUE
Jl = J2 + 1

85 COHTIHUE
DO 87 Jl=1,MBSF,2
J2 = MINOCJl+l,MBSF)
til' = til' + 1
NT=tIl'
IF CLHEW) NT = 6
P & E CARRIAGE CONTROL
CALL CARCONCNT,l)
IT = M'l' - 20
PAGE = FLOATCMT) + IPAGE
IF CNT.EQ.6) WRITECNT, 121) DATE,BLAHK,HPG
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IF CNT.HE.6) WRITE CNT , 121) DATE PAGE
IF CNT.EQ.6) NPG=XPG+1 PAGE
WRITE CNT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE CNT,88) HEDING
WRITE CNT,89) CBLANK,NOPLC2*J-1) ,NOPLC2*J) ,J=J1,J2) HEDING
WRITE CNT,90) CBLANK,MOPLC2*J-1) ,MOPLC2*J) ,J=J1,J2) HEDING
WRITE CNT,60) CBLANK,J=J1,J2) REDING
WRITE CNT,61) CBLANK,UNITL,UNITL,UNITM,UNITL,UHITL,UHITM,J=Jl,J2) HEDING
WRITE CNT,38) HEDING
IF C.NOT.LHEW) GO TO 87 HEDING
JJ = 4* CJ2-J 1+ 1) HEDING
DO 86 I=l,NLIHES HEDING

86 WRITE CNT,62) USECCI),CZTTHCJ,I,IT) ,J=l,JJ) HEDING
87 CONTUJUE HEDING
88 FORMATC'O',26X,'HARNESS SYSTEM BELT ENDPOINT FORCES') HEDING
89 FORMATC9X,2CA4,llX,'BELT NO.',I4,' OF HARlESS NO.' ,I3,15X» HEDING
90 FORMATC9X,2CA4,6X, 'POINT NO. ',I5,16X,'POINT NO.',I5,6X» HEDING

C HEDING
C SPRING DAMPER FORCES HEADINGS HEDING
C HEDING

91 IF CNSD.LE.O) GO TO 63 HEDING
IF CNPRTCl8) .EQ.4.0R.NPRTCl8) .EQ.9) GO TO 63 VARTTH
IF CNPRT(18).GE.12) GO TO 63 VARTTH
DO 94 J1=1,NSD,4 REDING
J2 = MINOCJ1+3,NSD) HEDING
MT = MT + 1 HEDING
NT = MT HEDING
IF CLHEW) NT = 6 HEDING

C P & E CARRIAGE CONTROL PECONV
CALL CARCONCNT,l) PECONV
IT = MT - 20 HEDING
PAGE = FLOATCMT) + XPAGE HEDING
IF CNT.EQ.6) WRITECNT,121) DATE,BLANK,NPG PAGE
IF CNT.HE.6) WRITECNT,121) DATE PAGE
IF CNT.EQ.6) NPG=NPG+1 PAGE
WRITE CNT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE CNT,95) CBLANK,J,J=J1,J2) HEDING
DO 92 J=J1,J2 HEDING
M1 = MSDMCJ) HEDING
N1 = MSDNCJ) HEDING

C POSSIBLE OVERFLOW INTO NOPL ARRAY IS INTENTIONAL. HEDING
HEADC2*J-1) = SEGCY1) HEDING

92 HEADC2*J ) = SEGCN1) HEDING
WRITE CNT,96) CBLANK,MSDMCJ) ,HEADC2*J-1) ,MSDNCJ) ,HEADC2*J) ,J=J1,J2)HEDING
WRITE CNT,97) CBLANK,J=J1,J2) HEDING
WRITE CNT,9S) CBLANK,UNITL,UIlITM,J=J1,J2) HEDING
WRITE CNT,38) HEDING
IF C.NOT.LHEW) GO TO 94 HEDING
JJ = 2* CJ2-J1+1) HEDING
DO 93 I=l,NLINES HEDING
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93 WRITE CNT,99) USECCI),CZTTHCJ,I,IT),J=l,JJ)
94 CONTlBUE
95 FORMATC'O' ,26X,'SPRING DAMPER FORCES'/

* 9X,4(A3,3X,'SPRING DAMPER NO.',I3,4X»
96 FORMATC9X,4(A3,'SEG',I3,'(',A4,') - SIG',I3,'C',A4,')'»
97 FORMAT(4X,'TIME',lX,4(A3,5X,'LENGTH',7X,'FORCE',4X»
9S FORMATC3X,' CMSEC)' ,4CA3,5X,' (' ,A4,')' ,6X,' C' ,A4,')' ,4X»
99 FORMAT CF9.3,4CF14.3,F12.2,4X»

C
C SEGMENT FORCES HlADINGS
C

63 MSSF = 0
IF (HPRTC1S).EQ.5.0R.N~RT(lS).EQ.13) GO TO 161
IF CHPRTC1S).EQ.10.0R.HPRTC1S).EQ.11) GO TO 161
IF (UPRTC1S).GE.1S) GO TO 161
DO 65 J=l,BSEG
IF (MNSEGCJ).EQ.O) GO TO 65
LSEG = MNSEG(J)
DO 64 I=l,LSEG
MSSF = MSSF+1
NOPLCMSSF) = J

64 MOPLCMSSF) = MSEGC2,I,J)
65 CONTIIlUE

IF CMSSF.EQ.O) GO TO 70
DO 67 J=l,MSSF
lI1' = lI1' + 1
NT=lI1'
IF CLHEW) NT = 6

C P & E CARRIAGE CONTROL
CALL CARCONCNT ,1>
IT = lI1' - 20
PAGE = FLOATClI1') + XPAGE
IF CNT.EQ.6) WRITECNT, 121) DATE,BLANK,HPG
IF CNT.HE.6) WRITECNT,121) DATE
IF CNT.EQ.6) NPG=NPG+1
WRITE CNT,21> COMENT,PAGE,VPSTTL,BDYTTL
N1 = NOPL(J)
M1 = MOPL(J)
WRITE CNT,68) N1,SEGCN1) ,M1,SIG(Y1) ,UNITL,B1,Y1

* ,UHITL,UHITM,UlITM,UlITM
IF C.NOT.LHEW) GO TO 67
DO 66 I=l,HLIHES

66 WRITE CNT, 69) USEC(I),(ZTTH(JJ,I,IT),JJ=l,10)
67 COBTUIUE
68 FORMATC'O' ,26X,'CONTACT FORCES - SEGMENT NO.' ,13,' C' ,A4,

* ') VS. SEGMENT 10.', 13 " (', A4 , , ) , / /
* 13X, ' DEFL- NORMAL FRICTION RESULTANT' ,
* 14X,'CONTACT LOCATION (' ,A4,')'/
* 4X, 'TIME ECTION' ,3(3X, 'FORCE', IX),
* 2C' SEG.' ,13,' LOCAL REFERENCE ')/
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* 3X, , CMSEC} , ,3X, , C' ,A4, , }" 3 C3X, , ( , ,At, ' ) '} ,
* 2C5X, 'X' ,7X, 'y' ,7X, 'z' ,tX}/1X}

69 FORMATC2F9.3,3F9.2,3FS.3,2X,3FS.3}
161 CONTINUE

c
C AIRBAG FORCES HEADINGS
C

70 IF (NBAG.EQ.O) GO TO S2
IF CNPRT(lS}.EQ.6.0R.NPRT(lS}.EQ.9} GO TO S2
IF (NPRTClS}.GE.12) GO TO S2
DO 77 J=l,NBAG
IF (MNBAG(J}.EQ.O) GO TO 77
MT=MT+l
NT = MT
IF CLNEW} NT = 6

C P &E CARRIAGE CONTROL
CALL CARCONCNT,1}
IT = NT - 20
PAGE = FLOATCMT} + XPAGE
IF CNT.EQ.6} WRITECNT,121} DATE,BLANK,NPG
IF (NT.NE.6) WRITECNT,121} DATE
IF (NT.EQ.6) NPG=NPG+1
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL
WRITE CNT,7S} J,CBAGTTL(I,J} ,I=1,5}
IF (.NOT.LNEW) GO TO 72
DO 71 I=1,HLIHES

71 WRITE (NT, 79) USECCI} , (ZTTB(JJ,I,IT) ,JJ=1,12}
72 KBAG = 0

KP = NPANELCJ}+l
DO 73 K= l,KP
KBAG = KBAG+1

73 READ(KBAG} = PHED(K}
KP = MHBAG(J}
DO 74 K= l,KP
KBAG = KBAG+1
M= MBAG(2,K,J}

74 HEADCKBAG} = SEGCY}
DO 76 Jl=1,KBAG,4
J2 = MINO(Jl+3,KBAG}
MT=M'!'+l
NT=NT
IF CLHEW) NT = 6

C P &E CARRIAGE CONTROL
CALL CARCOHCNT,l}
IT = MT - 20
PAGE = FLOATCM'!'} + XPAGE
IF CNT.EQ.6} WRITE(NT,121} DATE,BLAHK,HPG
IF CNT.HE.6} WRITE(NT,121} DATE
IF (NT.EQ.6) NPG=NPG+l
WRITE (NT,2l> COMENT,PAGE,VPSTTL,BDYTTL
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WRITE (NT,80)UUITM,J,(BAGTTL(I,J) ,1=1,5) ,(BLAHK,J,READ(K),K=J1,J2)HEDING
WRITE (NT,51) (BLAHK,K=J1,J2) REDING
WRITE (NT,38) REDING
IF (, NOT. LHEW) GO TO 76 REDIIiG
JJ = 3*(J2-J1+1) REDING
DO 75 I=l,llLIllES REDIIiG

75 WRITE (NT, 81) USEC(I) ,(ZTTH(K,I,IT),K=l,JJ) REDING
76 CONTIllUE REDING
77 CONTIllUE REDING
78 FOBMAT('O' ,26X,'PARAMETERS FOR AIRBAG RO.' ,I2,4X,5A411 REDING

* 16X, 'SUPPLY CYLINDER STATIC' 1 HEDING
* 4X, 'TIME' ,8X, , PRES. ' , 4X, 'TEMP. ' ,4X, 'PRES. ' ,12X, ,AIRBAG', REDING
* 3X,'CENTER',14X,'AIRBAG SEMIAXES' ,12X,'ORIENTATION (DEG.)'I HEDING
* 3X,' (EEC) , ,7X,' (PSIG) (DEG.R) (PSIG)' ,8X, 'X' ,8X, 'y' ,8X, 'Z', HEDIIiG
* llX,'A' ,8X, 'B' ,8X.'C' ,10X,'YAW' ,4X, 'PITCH' ,5X,'ROLL'I ) REDING

79 FORMAT (F9.3,3X,3F9.2,2C3X,3F9.3) ,3X,3F9.2) REDING
80 FORMAT('O' ,26X,'CONTACT FORCES (',A4,') 01 AIRBAG NO.',I2,4X,5A41IREDIIiG

* 14X,'TlME' ,4(Al,I1X,'AIRBAG' ,12,' VS. ' .A4,lX» REDING
81 FORMAT (F9.3,4(3X,3F9.2» REDING
82 RETURN RED ING

END HEDING
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SUBROUTINE HERRONCHD3,NTl,THETO,THETOP) HERRON
C REV IV 07/23/86TWOPI
C COMPUTES THETO - ANGLE OF JOINT STOP HERRON
C THETOP- DERIVATIVE OF THETO WITH RESPECT TO PHI HERRON
C HERRON
C FROM HD3 - COMPONENTS OF VECTOR DEFINING PHI HERRON
C NTl - INDEX TO TAB ARRAY DEFINING FUNCTION HERRON
C HEROON

IMPLICIT REAL*8CA-H,0-Z) HERRON
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTICSO) ,NTABCl2S0) ,TABC4SOO)DIMENB
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), HERRON

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
DIMENSION HD3(3) HERRON
IF CTABCNTl+l).LE.O.O) GO TO 30 HERRON
IF (TAB(NTl+2).LE.O.O) GO TO 30 HERRON

C HERRON
C THETO = PlCCP) + SP*P2CCP) HERRON
C HERRON
C THETOP = -SP*Pl'(CP) + CP*P2CCP} - SP**2*P2'(CP) HERRON
C HERRON
C WHERE PlCX},P2CX) ARE THE TWO STH ORDER POLYNOMIALS DEFINED HERRON
C IN TABCNTl+S} AND TABCNTl+lU HERRON
C Pl'CX) ,P2'CX) ARE THEIR DERIVATIVES WITH RESPECT TO PHI HERRON
C AND SP,CP ARE SINCPHI} AND COSCPHI} HERRON
C HERRON

STH2 = l.O-HD3(3)**2 HERRON
STH = DSQRTCSTH2) HERRON
CP = HD3Cl)/STH HERRON
SP = HD3(2)/STH HERRON
Pl = TABCNTl+S )+ CP*(TABCNT1+6 } HERRON

* + CP* CTAB CNTl+7 } HERRON
* + CP* CTAB CNT 1+8 } HERRON
* + CP* CTABCNTl+9 ) HERRON
* + CP*CTABCNTl+lO} }}}}} HERRON

P2 = TAB(NTl+ll)+ CP*(TABCNT1+l2} HERRON
* + CP*(TABCNTl+l3} HERRON
* + CP*CTABCNTl+l4) HERRON
* + CP*CTABCNTl+lS) HERRON
* + CP*CTABCNTl+l6} »)}} HERRON
PlP = TABCNTl+6 )+ CP*C2.0*TABCNTl+7 } HERRON

* + CP*C3.0*TAB(NTl+8 ) HERRON
* + CP*C4.0*TABCNTl+9 } HERRON
* + CP*CS.O*TABCNTl+lO} }}}} HERRON
P2P = TABCNTl+l2)+ CP*C2.0*TABCNTl+l3) HERRON

* + CP*C3.0*TABCNTl+14) HERRON
* + CP*C4.0*TABCHTl+1S) HERRON
* + CP*CS.0*TABCNT1+16} }}}} HERRON

THETO = Pl + SP*P2 HERRON
THETOP = CP*P2 - SP*CPlP + SP*P2P} HERRON
GO TO 99 HERRON
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C HERRON
C EVALUATE THETO AND THETOP FROM REGULAR FUNCTION DEFINITION WHERE HERRON
C THETO (ORDINATE) IS A FUNCTION OF PHI (ABSCISSA) (0 < PHI < 2*PI)HERRON
C HE~~

30 PHI = DATAN2(HD3(2) ,HD3(1» HERRON
IF (PHI.LT.O.O> PHI = PHI + TWOPI TWOPI
THETO = EVALFD(PHI,NTl,l> HERRON
THETOP = EVALFD(PHI,NTl,O> HERRON

99 RETURN HERRON
END HERRON
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SUBROUTINE HICCSI(NPTS) HICCSI
C REV IV 10108/87PLTINC
C HICCSI
C COMPUTES HIC, HSI AND CSI FOR CVS PROGRAM. HICCSI
C HICCSI
C ASSUMES Z ARRAY CONTAINS HICCSI
C Z(I,l ) ,I=l,NPTS TIME POINTS (SECONDS) HICCSI
C Z(I,JH),I=l,NPTS HEAD RESULTANT ACCELERATIONS (G'S) HICCSI
C Z(I,JC),I=l,NPTS : CHEST RESULTANT ACCELERATIONS (G'S) HICCSI
C HICCSI
C NOTE: HICCSI
C IF JDTPTS(l)=O, HEAD RESULTANT IS NOT AVAILABLE (JH=IULL,JC=2). HICCSI
C IF JDTPTS(2)=0, CHEST RESULTANT IS NOT AVAILABLE (JH=2,JC=NULL). HICCSI
C OTHERWISE, JH=2 AND JC=3. HICCSI
C HICCSI

COMMON/CDIHTI JDTPTS(18) ,Z(1000,3) PLTINC
COMMON/CONTRLI TIME ,NSEG,NJNT ,NPL,NBLT,NBAG,NVEH,NGRHD , PAGE

* NS ,NQ,NSD,HFLX,HHRNSS ,HWIHDF ,NJHTF,HPRT (36) ,NPG PAGE
REAL*8 TIME PAGE
DIMENSION AREA(1000) PLTINC
IF (HPTS.LT.25) GO TO 25 HICCSI
WRITE (6,14) HPG PAGE
NPG=HPG+l PAGE

14 FORMAT (lHl,' HIC, HSI AND CSI RESULTS',96X,'PAGE',IS) PAGE
JH = 2 HICCSI
JC = 3 HICCSI
IF (JDTPTS(l).EQ.O) JC = 2 HICCSI
CSI = 0.0 HICCSI
HSI = 0.0 HICCSI
HIC = 0.0 HICCSI
CMX = Z(l,JC) HICCSI
HMX = Z(l,JH) HICCSI
IF (JDTPTS(2).EQ.0) GO TO 16 HICCSI

C HICCSI
C COMPUTE CSI - CHEST SEVERITY INDEX HICCSI
C HICCSI

HI = SQRT(Z(I,JC» * Z(1,JC)**2 HICCSI
DO 15 I=2,NPTS HICCSI
H2 = SQRT(Z(I,JC» * Z(I,JC)**2 HICCSI
DT = Z(I,l) - Z(I-l,l) HICCSI
CSI = CSI + 0.5~DT*(Hl+H2) HIceSI
IF (CMX.GT.Z(I,JC» GO TO 15 HICCSI
CMX = Z(I,JC) HICCSI
CMT = Z(I,l) HICCSI

15 HI = H2 HIceSI
CSI = O.OOl*CSI HICCSI

16 IF (JDTPTS(l).EQ.O) GO TO 23 HICCSI
C HICCSI
C COMPUTE HSI - HEAD SEVERITY INDEX - AND AREA TABLE HIceSI
C HICCSI
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AREACl) = 0.0 HICCSI
HI = SQRTCZCl,JH» * ZCl,JH)**2 HICCSI
DO 17 I=2,NPTS HICCSI
H2 = SQRTCZCI,JH» * ZCI,JH)**2 HICCSI
DT = 0.5*CZCI,1) - ZCI-l,l» HICCSI
AREACI) = AREACI-l) + DT*CZCI-l,JH)+ZCI,JH» HICCSI_
HSI = HSI + DT*CHl+H2) HICCSI
IF CHMX.GT.ZCI,JB» GO TO 17 HICCSI
HMX = ZCI,JH) BICCSI
HMT = ZCI,l) HICCSI

17 HI = H2 HICCSI
HSI = O.OOl*HSI HICCSI

C HICCSI
C COMPUTE HIC - HEAD INJURY CRITERION - AND TIME DURATION HT1,HT2 HICCSI
C HICCSI

DO 19 K=2,HPTS HICCSI
DO 18 L=K,HPTS HICCSI
DT = ZCL,l) - ZCK-l,l) HICCSI
DH = AREACL) - AREACK-l) HICCSI
HT = DH/DT HICCSI
HM = DT*SQRTCHT)*HT**2 HICCSI
IF CHM.LE.HIC) GO TO 18 HICCSI
HIC = 8M HICCSI
HTl = ZCK-l,l) HICCSI
HT2 = ZCL,l) HICCSI
HA2 = ZCL,JH) HICCSI
HAl = ZCK-l,JH) HICCSI
AVE = HT HICCSI

18 CONTINUE HICCSI
19 CONTINUE HICCSI

HIC = O.OOl*HIC HICCSI
WRITE C6,21) HIC,HTl,HT2,HAl,HA2,AVE HICCSI

21 FORMAT CIHO,' HEAD INJURY CRITERION'II HICCSI
* ' HIC = " F8.2, HICCSI
* 9X, 'TIME DURATION = " F9.3, ' TO', F9.3, ' MSEC'/ HICCSI
* 20X, 'WITH HEAD RESULTANTS = " F9.3, ' AID " F9.3, • G"S'//HICCSI
*14X,'AVERAGE HEAD RESULTANT FOR TIME DURATION = " F9.3, ' G"S') HICCSI

WRITE C6,22) HSI,HMX,HMT HICCSI
22 FORMAT CIHO,' HEAD SEVERITY INDEX'II HICCSI

* HSI = " F8.211 HICCSI
* MAX HEAD RESULTANT = " F9.3, ' G"S AT' F9.3, ' MSEC')HICCSI

23 IF CJDTPTS(2).EQ.0) GO TO 25 HICCSI
WRITE C6,24) CSI,CMX,CMT HICCSI

24 FORMAT C1HO,' CHEST SEVERITY INDEX'II HICCSI
* CSI = " F8.211 HICCSI
* MAX CHEST RESULTANT = " F9.3, ' G"S AT " F9.3, ' MSEC')HICCSI

25 CONTINUE TGMODI
IFCHPTS.LT.25) WRITEC6,lOl) HPTS TGMODI

101 FORMATCIX,II,2X,'BIC, USI AND CSI NOT COMPUTED BECAUSE THE NUMBER TGMODI
*OF POINTS TO BE USED IN THE COMPUTATION =' ,12,',' ,1,2X TGMODI
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,.

•

* 'WHICR IS LESS THAll THE MINIMUM REQUIREMENT OF 25 POINTS.' ,/}
RETURN
EHD
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SUBROUTINE HINPUT HINPUT
C REV IV 07/23/86TWOPI
C CONTROLS THE INPUT OF CARDS F.8.A - F.8.D CONTAINING THE SETUP ANDHINPUT
C CONTROL OF THE HARNESS BELT SYSTEM. HINPUT
C HINPUT
C HINPUT

IMPLICIT REAL-8CA-H,0-Z) HINPUT
COMMON/CONTRLI TlME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, HINPUT

_ NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), HINPUT

_ UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/HRNESSI BARC1S,100) ,BB(100) ,BBDOT(100) ,PLOSSC2,100), HINPUT

_ XLONG(20) ,HTlME(2) ,IBARCS,100) ,NLC2,100), HINPUT
_ NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPHCS) HINPUT

COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTICSO) ,NTABC12S0) ,TABC4S00)DlMENB
COMMON/CNTSRFI PLC24,30) ,BELTC20,8) ,TPTSC6,8) ,BDC24,40) EDGE
COMMON/TITLESI DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTLCS), HINPUT

- BLTTTLCS,8) ,PLTTLCS,30) ,BAGTTLCS,6) ,SEG(30), HINPUT
- JOINT(30) ,CGS(30) ,JS(30) HINPUT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT HINPUT
LOGICAL-I CGS,JS HINPUT

C THIS COMMON/TEMTVSI IS SHARED BY CINPUT, FINPUT, HINPUT AND FDINITHINPUT
COMMON/TEMPVSI JTITLECS,Sl) ,NFCS) ,MS(3) ,KTITLE(31) HINPUT
REAL JTITLE,KTITLE HINPUT
IF CNHRNSS.EQ.O) GO TO 99 HINPUT

C HINPUT
C INPUT CARD F.8.A HINPUT
C CNOTE: NHRNSS NOW SUPPLIED ON INPUT CARD D.1) HINPUT
C NBLTPH - NO. OF BELTS PER HARNESS HINPUT
C HINPUT

READ CS,ll) CNBLTPHCI) ,1=l,NHRNSS) HINPUT
11 FORMAT(1814) HINPUT

WRITE C6,12) NPG,NHRNSS,CNBLTPHCI) ,1=l,NHRNSS) PAGE
NPG=NPG+1 PAGE

12 FORMATC'l HARNESS-BELT SYSTEM INPUT' ,96X,'PAGE' ,IS/120X, PAGE
- 'CARDS F.8'1' NO. OF HARNESSES =' ,14/1 PAGE
- 'NO. OF BELTS PER HARNESS =' ,SI6) HINPUT
J1 = 1 HINPUT
Kl = 1 HINPUT
DO 90 l=l,NHRNSS HINPUT
IF CNBLTPHCI).LE.O) GO TO 90 HINPUT
J2 = Jl + NBLTPHCI) -1 HINPUT

C HINPUT
C INPUT CARD F.8.B - NPTSPB - NO. OF POINTS PER BELT. HINPUT
C HINPUT

READ CS,ll) CNPTSPBCJ) ,J=J1,J2) HINPUT
WRITE C6,13) I,CNPTSPBCJ) ,J=J1,J2) HINPUT

13 FORMATC'O FOR HARNESS NO.' ,13,' NO. OF POINTS PER BELT =' ,2014) HINPUT
DO 80 J=J1,J2 HINPUT
IF CNPTSPBCJ) .EQ.O) GO TO 80 HINPUT
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A4, ') , ,
C', A4,')',

A4,') , ,

INPUT CARD F.8.D

SQRER = DSQRTCXDYCBARC1,K),BDC7,KE) ,BARC1,K»)

INPUT CARD F.8.C - 5 FUNCTION NOS AND LENGTH OF EACH BELT.
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HI NPUT
HINPUT
HINPUT
HINPUT
CHGIII
HINPUT
HINPUT
HINPUT
HIHPUT
HI NPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
CHGIII
CHGIII
CHGIII
CHGIII
CHGIII
HINPUT
HI NPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HINPUT
HI NPUT
HINPUT
HINPUT

NDR FUNCTION NOS.',

FUNCTION NOS.' ,516,

HTHRNSCJ) = MXNTB+1
CALL FDINIT
K2 = K1 + NPTSPBCJ) - 1
DO 70 K=K1,K2

SET UP POINTERS IN NTAB AND INITIAL VALUES OF TAB FOR BELT J
AS WAS DONE FOR OTHER CONTACTS IN SUBROUTINE FINPUT.

READ C5,14) NF ,XLONG CJ)
14 FORMATC5I4,F12.6)

WRITE C6,15) I,J,NF,XLONGCJ),UNITL
15 FORMATC'O HARNESS NO.' ,13,' BELT NO.' ,13,'

* REFERENCE SLACK = ',F9.3,lX,A4/)
IF CXLONGCJ).EQ.O.O) XLONGCJ) = EPS(24)
WRITE C6, 16)

16 FORMAT C'O K KS KE NT HPD
* 66X, 'CARDS F.e.D'/)

READ C5,21) KS,KE,NPD,NDR,NF, CBARCL,K),L=1,3)
21 FORMAT C9I4,3F12.0)

READ C5,22) CBARCL,K),L=7,12)
22 FORMAT C6F12.0)

ICHEC = 0
IF CK.EQ.K1.0R.K.EQ.K2) ICHEC = 1
IF CICHEC.EQ.1.AND.NPD.EQ.0) STOP 60
IF CICHEC.EQ.1.AND.NDR.EQ.0) STOP 61
IF CNDR.EQ.O.AND.NPD.NE.O) STOP 62
IBARCl ,K) = KS
IBARC2,K) = KE
IBARC4,K) = NPD
IBARC5,K) = NDR
IBARC3,K) = MXNTB+1
CALL FDINIT
SQRER = 1.0
IF CKE.NE.O)
DO 26 L=1,3
IF CKE.NE.O) BARCL+6,K) = BDCL+3,KE)

26 BARCL+3,K) = BARCL,K)/SQRER
WRITE CS,31> K,CIBARCL,K),L=1,5),NF

31 FORMAT ClUS)
70 CONTINUE

WRITE C6,71) UNITL,UNITL,UNITL,UNITL
71 FORMAT C'O' ,12X,'BASE REFERENCE C',

* 7X,'ADJUSTED REFERENCE
* llX, 'OFFSET C',

C
C
C

C
C
C
C

C
C
C

a

..
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• llX,'PREFERRED DIRECTION C',A4,')'/
• 5X, 'K', 4cex, 'X' ,ex, 'Y' ,ex, 'Z' ,3X) /)

WRITE C6,72) CK,CBARCL,K) ,L=I,12) ,K=Kl,K2)
72 FORMAT CI6,3X,3F9.3,3X,3F9.3,3X,3F9.3,3X,3F9.3)

Kl = K2+1
eo CONTINUE

Jl = J2+1
90 CONTINUE

DO 92 K= 1, 100
BBDOTCK) = 0.0
DO 91 J=1,2

91 PLOSSCJ,K) = 0.0
DO 92 J=I,3

92 BARCJ+12,K) = 0.0
99 RETURN

END
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SUBROUTINE HPTURB HPTURB
C REV IV 07/23/a6TWOPI

IMPLICIT REAL.a CA-H,O-Z) HPTURB
COMMON/CONTRLI TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, HPTURB

• NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), HPTURB

• UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/CNTSRFI PLC24,30) ,BELTC20,a) ,TPTSC6,a) ,BDC24,40) EDGE
COMMON/SGMNTSI DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,UIC3,30) ,U2C3,30) ,HPTURB

• SEGLPC3,30) ,SEGLVC3,30) ,SEGLAC3,30) ,NSYM(30) HPTURB
COMMON/RSAVEI XSGC3,20,3) ,DPMIC3,3,30) ,LPMI(30), ATBIII

* NSG(9) ,MSGC20,9),MCG,MCGINC24,S) ,KREFC20,9) TTHKREF
COMMON/HRNESSI BARClS,IOO) ,BBCIOO) ,BBDOTCIOO) ,PLOSSC2,100), HPTURB

* XLONG(20) ,HTIME(2) ,IBARCS,IOO) ,NLC2,100), HPTURB
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPHCS) HPTURB

C THIS COMMON/TEMPVSI IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HPTURB
COMMON/TEMPVSI BC3,3,3) ,SC3,3) ,T(3) ,R(3) ,V(3),TIC3) ,T2(3), HPTURB

* EC3,3,SO) ,EDOTC3,SO) ,FCEC3,SO) ,FRC3,SO) ,ZRC3,SO), HPTURB
* TRC3,SO) ,UC3,SO) ,PTLOSSC2,SO) ,BLCSO) ,FBCSO) ,FPCSO) ,HPTURB
* OLDBBCI00) ,RHSC3,S4) ,CC3,3,200) ,IJKCS4,S4) HPTURB

DIMENSION BLOSSC2,20) ,HLOSSC2,S) HPTURB
EQUIVALENCE CBLOSSCl,l) ,CCl,l,l» , CHLOSSCl,l) ,CCl,l,10» HPTURB
LOGICAL LAST HPTURB
DATA MAXITR/I01 HPTURB
CALL ELTIME Cl,39) HPTURB
CALL RBPLAY HPTURB
DHT = 0.0 HPTURB
IF CTIME.NE.O.O) DHT = TIME - HTIMECl) HPTURB
HTIMECl) = TIME HPTURB
DO 11 J=l,100 HPTURB
PTLOSSCJ,1) = 0.0 HPTURB
OLDBBCJ) = BBCJ) HPTURB
DO 11 I=l,3 HPTURB

11 BARCI,J) = BARCI+3,J) HPTURB
TSEC = 1000.0*TIME HPTURB
IF CNPRTC2a).NE.0) WRITE C6,12) TSEC,NPG,UNITL,UNITM,UNITL, PAGE

* UNITL,UNITM,UNITL,UNITM HPTURB
IF CNPRTC2a).NE.0) NPG=NPG+l PAGE

12 FORMATC'l HARNESS BELT RESULTS FOR TIME =' ,F9.3,' MSEC.' ,73X, PAGE
* 'PAGE',ISIII PAGE
* 36X,'BELT STRAIN' ,6X,'CLOCAL OR ELLIPSOID)' ,laX, CHGIII
* '(INERTIAL) , ,14X, 'PENETRATION' I CHGII!
* POINT POINT SEGMENT LENGTH ENERGY LOSS' ,SX, HPTURB
* 'REFERENCE POINT C' ,A4, ')' ,13X, 'BELT FORCES C' ,A4, ')', AFREVS
* 9X,'ENERGY LOSS'I HPTURB
* NO. INDEX NO. C',A4,') C',2A4,')',7X, HPTURB
* 'X' ,ax, 'Y' ,ax, 'Z' ,13X, 'x' ,lOX, 'Y' ,lOX, 'Z' ,ax,' C' ,2A4,') 'I) HPTURB
Jl = 1 HPTURB
KO = 1 HPTURB
KNLO = 0 HPTURB
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DO 61 HH=l,HHRHSS
IF CHBLTPHCHH).LE.O) GO TO 61
ITER = 1
KIlLl = KILO
KNLH = 0

C
C START OF DO 59 ITER=l,MAXITR LOOP
C

13 HJ2 = 54
DO 14 1=1,NJ2
DO 14 J= l,NJ2

14 IJKCI ,J) = 0
KNLO = KNL1
J2 = J1 + HBLTPHCNH) - 1
NTP = 0
IJ = 0
CALL HBELT CJ1,J2,KNLO,1)
KHO = 0
KNLO = KNL1
DO 15 NB=J1,J2
IF CNPTPLYCNB).LE.O) GO TO 15
NPTS = NPTPLYCNB)
CALL HSETC CNPTS,KHO,KNLO,HTP,IJ)
KHO = KHO + NPTS
KNLO = KNLO + NPTS

15 CONTINUE
KNLN = KNLO

C
C SET UP C AND IJK ELEMENTS FOR TIE-POINTS.
C

KNLO = KNL1
KNLK = KNLO + 1
K1 = KNLK
DO 22 NB=J1,J2
IF CNPTPLYCNB).LE.O) GO TO 22
K2 = K1 + NPTPLYCNB) - 1
DO 21 KNL=K1,K2
KI = NL Cl,KNL)
KS = IABSCIBARC1,KI»
IF CKS.LT.100) GO TO 21
KS1 = KSIlOO
DO 16 K=KNLK,KNL
KK = K
KI = NLCl,K)
KS = IABSCIBARC1,KI»
IF CKS.LT.100) GO TO 16
KS2 = KS/100
IF CKS2.EQ.KS1) GO TO 17

16 CONTINUE
17 IF CKK.EQ.KNL) GO TO 21
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KK1 = KK - KNLO
KK2 = KNL - KNLO
IQ1 = MAXO(l,KK2-1)
IQ2 = MINO(KK2+1,KHO)
DO 18 IQ=IQ1,IQ2
IF (IJK(KK2,IQ).EQ.0) GO TO 18
IJK(KK1,IQ) = IJK(KK2,IQ)
IJK(KK2,IQ) = 0

18 CONTINUE
IJK(KK2,KK2) = IJ+1
IJK(KK2,KK1) = IJ+2
DO 20 J=l, 3
DO 19 1=1,3
C(I,J,IJ+1) = 0.0

19 C(I,J,IJ+2) = 0.0
C(J,J,IJ+1) = 1.0

20 C(J,J,IJ+2) = -1.0
IJ = IJ + 2

21 CONTINUE
K1 = K2 + 1

22 CONTINUE
MJ2 = -(KHO+NTP)
IF (NPRT(28).LT.3) GO TO 29
NJ2 = -MJ2
DO 25 J=l,NJ2

25 WRITE (6,26) J, (RHS(I,J) ,1=1,3), <IJK(J,I> ,1=l,NJ2)
26 FORMAT (16,3F12.6,2014/(42X,20I4»

DO 27 KLM=l,IJ
27 WRITE (6,28) KLM, «C(J,I,KLM) ,1=1,3) ,J=l,3)
28 FORMAT (16,9F12.6)
29 CALL FSMSOL (C,RHS,IJK,MJ2,IJ,54,200)

IF (NPRT(28).LT.3) GO TO 31
DO 30 J=l,NJ2

30 WRITE (6,26) J, (RHS(I,J) ,1=1,3), <IJK(J,I> ,1=l,NJ2)
31 ONE = 1. 0

DELMAX = 0.0
SCALE = 1. 0
DO 44 IT= 1,2
K1 = KO
KH = 0
KR = NTP
DO 43 NB=J1,J2
IF (NPTPLY(NB) .LE.O) GO TO 43
K2 = K1 + NPTPLY(NB) - 1
DO 42 K=K1,K2
KH = KH + 1
KR = KR + 1

C
C HERE K IS INDEX OF ALL POINTS IN PLAY
C KH IS INDEX OF ALL POINTS IN PLAY OK A SINGLE HARNESS
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C
C

C
C
C

KR IS INDEX OF RHS ARRAY ELEMENTS

KI = HLO ,K)
KS = IABSCIBARCl,KI»
IF CKS.GT.lOO) KS = MODCKS,lOO)
IF CIBARC5,KI).EQ.0) GO TO 32
CALL MAT3l CDCl,l,KS),RHSCl,KR),R)
GO TO 37

NOTE: ENDPOINTS CK = Kl & K2) MUST BE TYPE 5.

32 CALL DOT3l CECl,l,KH) ,RHSCl,KR),Tl)
IF CIT.EQ.2) GO TO 33
DELMAX = DMAXlCDELMAX,DABSCTl(2)/DMINlCBBCK) ,BBCK-l»»
GO TO 34

33 BBCK ) = BBCK ) + SCALE*Tl(2)
BBCK-l) = BBCK-l) - SCALE*Tl(2)

34 DO 35 J=l,3
35 T2CJ) = TlCl)*ECJ,l,KH) + Tl(3)*ECJ,3,KH)

CALL MAT3l CDCl,l,KS) ,T2,R)
IF CNPRT(28).GE.3) WRITE C6,36) K,T~,T2,R

36 FORMAT C'O' ,16,3C3X,3F12.6»
37 IF CIT.EQ.2) GO TO 39

DO 38 J=l,3
38 DELMAX = DMAXlCDELMAX,DABSCRCJ)/DMAXlCEPSCl) ,DABSCBARCJ+3,KI»»)

GO TO 42
39 DO 40 J=l,3
40 BARCJ+3,KI) = BARCJ+3,KI) + SCALE*RCJ)

KE = IBARC2,KI>
IF CKE.EQ.O) GO TO 42
RER = XDYCBARC4,KI) ,BDC7,KE) ,BARC4,KI»
IF CRER.LE.l.O) GO TO 42
SQRER = 1.0/DSQRTCRER)
DO 41 J= 1,3

41 BARCJ+3,KI) = SQRER*BARCJ+3,KI)
42 CONTINUE

Kl = K2 + 1
43 CONTINUE

IF CIT.EQ.2) GO TO 44
IF CDELMAX.NE.O.O) SCALE = DMINlCONE,EPSCl)/DELMAX)

44 CONTINUE
IF CNPRT(28) .GE.2) WRITE C6,45) ITER,DELMAX, SCALE

45 FORMAT C'O ITER =' ,16,' DELMAX =' ,F15.6,' SCALE =' ,F15.6)
LAST = DELMAX.LE.EPS(2) .OR. ITER.EQ.MAXITR
IF C.NOT.LAST) GO TO 52
KH = 0
Kl = KO
HLOSSCl,NH) = 0.0
HLOSSC2,NH) = 0.0
DO 51 NB=Jl,J2
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BLOSSCl,NB) = 0.0
BLOSSC2,NB) = 0.0
IF CNPTPLYCNB).LE.O) GO TO 51
K2 = Kl + NPTPLYCNB) - 1
KKI = NL Cl,Kl>
KK2 = NLCl ,K2)
DO 46 K=KKl,KK2
DO 46 J=1,3

46 BARCJ+12,K) = 0.0
IF CDHT.EQ.O.O) GO TO 49
DO 48 K=Kl,K2
KH = KH + 1
KI = NLCl,K)
PLOSSC2,KI ) = PLOSSC2,KI ) + DHT*PTLOSSC2,KH)
IF CK.EQ.Kl) GO TO 47
BBDOTCK-l) = CBBCK-l)-OLDBBCK-l»/DHT
PLOSSCl,K-l) = PLOSSCl,K-l) + DHT*PTLOSSCl,KH-l)
BLOSSCl,NB) = BLOSSCl,NB) + PLOSSCl,K-l)

47 DO 48 J=1,3
48 BARCJ+12,KI) = CBARCJ+3,KI)-BARCJ,KI»/DHT

BBDOTCK2) = 0.0
PLOSSCl,K2) = 0.0

49 Kl = K2+1
DO 50 K=KKl,KK2

50 BLOSSC2,NB) = BLOSSC2,NB) + PLOSSC2,K)
HLOSSCl,NH) = HLOSSCl,NH) + BLOSSCl,NB)
HLOSSC2,NH) = HLOSSC2,NH) + BLOSSC2,NB)

51 CONTINUE
52 IF CNPRT(28) .EQ.O) GO TO 59

IF C.NOT.LAST .AND. IABSCNPRT(28».EQ.l) GO TO 59
Kl = KO
KH = 0
DO 57 NB=Jl,J2
IF CNPTPLYCNB).LE.O) GO TO 57
WRITE C6,53) NB,NH

53 FORMAT C'O BELT NO.' ,I4,' OF HARNESS NO.' ,I4)
K2 = Kl + NPTPLYCNB) - 1
DO 54 K=Kl,K2
KH = KH + 1
KI = NLCl ,K)
KS = IBARCl,KI)
BK = 0.0
IF CK.NE.Kl) BK = BBCK-l)
PLS = 0.0
IF CK.NE.Kl) PLS = PLOSSCl,K-l)
TCl) = BAR C4, KI)
TC2) = BAR C5,KI )
T(3) = BARC6,KI>
KJ = MODCIABSCKS) ,100)
IF CLPMICKJ).NE.O) CALL DOT31 (DPNICl,l,KJ) ,BARC4,KI) ,Ti
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54 WRITE (6,55) K,KI,KS,BK,PLS, (T(J) ,J=I,3),
* (FCE(J,KB) ,J=I,3) ,PLOSS(2,KI)

55 FORMAT (318,F10.3,F12.3,2X,3F9.3,3X,3Fll.3,3X,F12.3)
IF (LAST) WRITE (6,56) BLOSS(l,NB),BLOSS(2,NB)

56 FORMAT ('0 TOTAL BELT ENERGY LOSS' ,7X,F12.3,68X,F12.3)
Kl = K2 + 1

57 CONTINUE
IF (LAST) WRITE (6,58) BLOSS(l,NB),BLOSS(2,NB)

58 FORMAT ('0 TOTAL HARNESS ENERGY LOSS' ,7X,FI2.3,68X,FI2.3)
59 ITER = ITER + 1

C
C END OF DO 59 ITER=I,MAXITR LOOP
C

IF (.NOT.LAST) GO TO 13
IF (ITER.GT.MAXITR) WRITE (6,60) MAXITR,TSEC,DELMAX,SCALE

60 FORMAT ('0 BPTURB ITER =' ,14,' AT TIME =',F8.3,
* 'MSEC. DELMAX =' ,F10.6,' SCALE =' ,F10.6)
Jl = J2 + 1
KO = Kl
KNLO = KNLN

61 CONTINUE
IF (NPRT(28).LT.O) HPRT(28) = 0
CALL ELTlME (2,39)
RETURN
END
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\

SUBROUTINE HSETC CNPTS,KHO,KNLO,NTP,IJ) HSETC
C REV II 1. 2 OS'/OS/S4REVII I

IMPLICIT REAL*S CA-H,O-Z) HSETC
COMMON/SGMNTS/ DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,U1C3,30) ,U2C3,30) ,HSETC

* SEGLPC3,30),SEGLVC3,30) ,SEGLAC3,30) ,NSYM(30) HSETC
COMMON/TABLES/MXNTI,MXNTB,MXTBl,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/HRNESS/ BARC15,100) ,BB(100) ,BBDOT(100) ,PLOSSC2,lOO), HSETC

* XLONG(20) ,HTIME(2) ,IBARC5,100) ,ILC2,lOO), HSETC
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) HSETC

C THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HSETC
COMMON/TEMPVS/ BC3,3,3) ,SC3,3) ,T(3) ,R(3) ,V(3) ,T1(3) ,T2(3), HSETC

* EC3,3,50) ,EDOTC3,50) ,FCEC3,50) ,FRC3,50) ,ZRC3,50), HSETC
* TRC3,50) ,UC3,50) ,PTLOSSC2,50) ,BL(50) ,FB(50),FPC50) ,HSETC
* OLDBB(100) ,RHSC3,54) ,CC3,3,200) ,IJKC54,54) HSETC

DIMENSION KM(3) ,MK(2) HSETC
ONE = 1.0 HSETC
KNL = KNLO HSETC
KH = KHO HSETC
K1 = KHO + NTP + 1 HSETC
K2 = KHO + NTP + NPTS HSETC
DO 60 K=K1,K2 HSETC

C HSETC
C HERE K IS INDEX OF IJK AND RHS ARRAYS HSETC
C KH IS INDEX OF POINTS IN PLAY 01 EACH HARNESS HSETC
C KNL IS INDEX OF ALL POINTS IN PLAY HSETC
C KI IS INDEX OF ALL POINTS HSETC
C ~E~

KH = KH + 1 HSETC
KNL = KNL + 1 HSETC

C HSETC
C ZERO CCK,K) CCK,K-l), CCK,K+l) & RHSCK); SET IJKCK,K) = IJ HSETC
C HSETC

KMCl) = K+1 HSETC
KM(2) = K-1 HSETC
KM(3) = K HSETC
IF CK.EQ.K2) KM(1) = 0 HSETC
IF CK.EQ.K1) KM(2) = 0 HSETC
KK = IJ HSETC
DO 12 L=l,3 HSETC
RHSCL,K) = 0.0 HSETC
IF CKMCL).EQ.O) GO TO 12 HSETC
KK = KK+l HSETC
DO 11 1=1,3 HSETC
DO 11 J=l,3 HSETC

11 CCI,J,KK) = 0.0 HSETC
12 CONTINUE HSETC

IJ = IJ+1 HSETC
IJKCK,K ) = IJ HSETC

C HSETC
C COMPUTE CNORM; IF ZERO, SET CCK,K) = I HSETC
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C
CHORM = 0.0
IF CK.HE.K2) CHORM = FBCKH)/BLCKH)
IF CK.HE.K1) CHORM = CHORM + FBCKH-1)/BLCKH-1)
KI = HLCl ,KHL)
IF CIABSCIBARC1,KI».GT.100) GO TO 14

C IF CCHORM.HE.O.O) GO TO 14
KK = IJKCK,K)
DO 13 1=1,3

13 CCI,I,KK) = OHE
IF CCHORM.EQ.O.O) GO TO 60

14 KK = IBAR(3,KI)
HFD = HTAB (KK+ 1)
HFR = HTABCKK+5)

C
C SET UP B(3,3,3) AND S(3;3)
C

MKC 1) = KH
MK(2) = KH-1
IF CK.EQ.K2) MKCl) = 0
IF CK.EQ.K1) MK(2) = 0
DO 18 M= 1,2
KK = MKCM)
IF CKK.HE.O .AND. CHORM.HE.O.O) GO TO 16
DO 15 1=1,3
SC!.M) = 0.0
DO 15 J=l,3

15 BCI,J,M) = 0.0
GO TO 18

16 CALL DOT31 CEC1,l,KH),UC1,KK),T)
KIM = KHL + 1 - M
FBI = FBCKK)/BLCKK)
FB2 = FPCKK)/BBCKIM) - FBI
FB3 = FPCKK)*BLCKK)/BBCKIM)**2
DO 17 1= 1,3
SGH = OHE
IF CFRCI,KH).LT.O.O) SGH = -OHE
SCI,M) = SGH*CFB3*TCI»
DO 17 J=l,3

17 BCI,J,M) = SGH*CFB1*ECJ,I,KH) + FB2*TCI)*UCJ,KK»
18 COHTINUE

DO 191=1,3
SCI,3) = -CSCI,l) + SCI,2»
DO 19 J= 1,3

19 BCI,J,3) = -CBC!.J,U + BCI,J,2»
IF CHFR.EQ.O) GO TO 20
R(1) = TABCHFR+2)
R(2) = TABCHFR+4)

20 R(3) = 0.0
DO 50 M=l,3
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RH = 0.0 HSETC
IF CM.EQ.3) GO TO 31 HSETC
IF CNFR.EQ.O) GO TO 48 HSETC

C HSETC
C CONSTRAINTS 1 AND 2 HSETC
C HSETC

SGN = -ONE HSETC
FR3 = DABSCFRCM,KH» - RCM)*DABSCFRC3,KH» HSETC
IF CIBARC1,KI).GT.0) RH = FR3 HSETC
IF CFR3.LE.0.0) GO TO 48 HSETC
GO TO 40 HSETC

C HSETC
C CONSTRAINT NO. 3 HSETC
C HSETC

31 IF CNFD.EQ.O) GO TO 48 HSETC
IF CIBARC1.KI).LT.0) GO TO 40 HSETC
SGN = ONE HSETC
RMAG2 = TRC1,KH)**2 + TRC2,KH)**2 + TRC3,KH)**2 HSETC
RMAG = DSQRTCRMAG2) HSETC
RER2 = TRC1,KH)*EC1.3,KH)+ TRC2,KH)*EC2,3,KH)+ TRC3,KH)*EC3,3,KH)HSETC
RER2 = EDOTC3,KH)*RER2 HSETC
RER = DSQRTCRER2) HSETC
PEN = RMAG/RER - RMAG HSETC
RRDOT = BARC4,KI)*BARCI3,KI) HSETC

* + BARC5,KI)*BARCI4,KI) HSETC
* + BARC6,KI)*BARCI5,KI) HSETC

KS = IABSCIBARC1,KI» HSETC
IF CKS.GT.I00) KS = MODCKS,100) HSETC
CALL DOT31 CDC1,I,KS) ,BARCI3,KI) ,T) HSETC
ERDOT = EC1,3,KH)*TC1) + EC2,3,KH)*TC2) + EC3,3,KH)*TC3) HSETC
Cl = PEN/RMAG2 HSETC
C2 = RMAG*EDOTC3,KH)/CRER*RER2) HSETC
PDOT = Cl*RRDOT - C2*ERDOT HSETC
NFDZ = IBARC3,KI) CHGIII
CALL FRCDFL CPEN,PDOT,NFDZ,O,FDP,ELOSS) CHGIII
CALL FRCDFL CPEN,PDOT,NFDZ,I,FD ,ELOSS) CHGIII
RH = FD + FRC3,KH) HSETC
PTLOSSC2,KH) = ELOSS HSETC
Cl = FDP*Cl HSETC
C2 = FDP*C2 HSETC
SGNB3 = -DSIGNCONE.FRC3,KH» HSETC
DO 32 J=I.3 HSETC

32 BC3.J.3) = SGNB3*BC3,J,3) - Cl*TRCJ,KH) + C2*ECJ,3,KH) HSETC
40 DO 47 LL=I,3 HSETC

L = 4 - LL HSETC
IF CKMCL) .EQ.O) GO TO 47 HSETC
DO 42 J=I,3 HSETC

42 VCJ) = RCM)*BC3,J,L) + SGH*BCM,J,L) HSETC
KL = KMCL) HSETC
KML = KNL + KL - K HSETC
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KIL = NLCl,KML} HSETC
IF CIBABC5,KIL}.HE.O} GO TO 43 HSETC
KHL = KH + KL - K HSETC
CALL DOT31 CEC1,1,KHL},V,T} HSETC
T(2) = RCM}*SC3,L) + SGN*SCM,L} HSETC "-

CALL MAT31 CEC1,1,KHL} ,T,V} HSETC
43 IF CLL.HE.I> GO TO 44 HSETC

VE = VC1}*EC1,M,KH} + VC2}*EC2,M,KH} + VC3}*EC3,M,KH} HSETC
EV = 1.0 HSETC
IF CIABSCIBABC1,KI}}.LT.I00} HSETC

* EV = DSIGNCOHE,VE}/DSQRTCVC1}**2+VC2}**2+VC3}**2} HSETC
RH = EV*RH HSETC

44 IF CIJKCK,KL}.HE.O} GO TO 45 HSETC
IJ = IJ+l HSETC
IJKCK,KL} = IJ HSETC

45 KK = IJKCK,KL} HSETC
DO 46 J=I,3 HSETC
VEV = EV*VCJ) HSETC
DO 46 1= 1,3 HSETC

46 CCI,J,KK} = CCI,J,KK} + ECI,M,KH}*VEV HSETC
47 CONTINUE HSETC

DO 41 1= 1,3 HSETC
41 RHSCI,K) = RHSCI,K) + RH*ECI,M,KH} HSETC

GO TO 50 HSETC
48 IF CIBARCl,KIl .LE.O} GO TO 50 HSETC

KK = IJKCK,K) HSETC
DO 49 1=1,3 HSETC
DO 49 J=1,3 HSETC

49 CCI,J,KK) = CCI,J,KK) + ECI,M,KH)*ECJ,M,KH) HSETC
50 CONTINUE HSETC
60 CONTINUE HSETC

RETURN HSETC
END HSETC

..-
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SUBROUTINE HYABF(B,Z,A,F)
C REV IV

IMPLICIT REAL*8(A-H,O-Z)
C
C CALCULATES A, AZ, Z.AZ: OLD FORM MUST BE DIAGONAL
C

DIMENSION B(24) ,Z(I) ,A(3,3)
P2 = 0.0
IF(B(1).LT.0.0)P2 = -B(l) - 2.0
F = 0.0
DO 30 I = 1,3
J = I
IF(B(l).LT.O.O)GO TO 10
ACI,l> = 1.0/B(I)**2
GO TO 15

10 ACI,1> = B(I+16)
J = J + 1
A(I,1> = HYFCN(A(I, 1> ,Z(I) ,B(J) ,P2)

C IF(P2.GT.0.0)A(I,l) = A(I,1)*DABS(Z(I)/B(J»**P2
15 DO 20 J = 2,3
20 ACI,J) = A(I,J-1)*Z(I)
30 F = F + A(I,3)

RETURN
END
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C
C SEARCHES FOR POINT NEAREST CORNER - DIRECTION C*U
C

DIMENSION ZC3,12) ,IV(12) ,U(3) ,X(3)
DO 20 I = 1, M, 2
J = IV<I)
ATST = C*CUCl)*ZCl,J) + U(2)*ZC2,J) + U(3)*ZC3,J»
IFCI.EQ.I)GO TO 10
TEST = AMAX - ATST
COMP = DMAXI <DABS CAMAX) ,DABS CATST»

C PRECISION TEST - TRY >100011
IFCI000.*DABSCTEST).LT.COMP)TEST = 0.0
IFCTEST)10,15,20

C IFCAMAX-ATST) 10.15,20
10 AMAX = ATST

Jl = J
15 J2 = J
20 CONTINUE

DO 25 I = 1,3
25 X<I) = 0.5* CZ<I ,Jl> + Z<I.J2»

RETURN
END

C
SUBROUTINE HYBNDCM,Z,IV,U,C,X)

IMPLICIT REAL*SCA-H,O-Z)
REV IV
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DIMENSION T(3) ,E(3) ,TU(3) ,T2(3) ,P(3)
C TO BE SAFE IV AND Z SHOULD BE DIMENSION 14 IN CALLING PROGRAM

DIMENSION IVC 12)
DIMENSION ZC3,12)
DATA ONEIL ODOI

C T - PLANE VECTOR, P POINT IN PLANE
TUV = 0.0
DO 10 I = 1,3
TU CI) = TCI )*ECI )
T2CI) = 2.0*TUCI)

10 TUV = TUV + TCI)*CECI) + PCI»
N = 0
J = 2
K = 3
DO 45 I = 1,3
CK = -ECK)
PI = TUV
DO 40 LL = 1,2
P2 = PI - T2 CI)
P3 = P2 - T2CJ)
P4 = PI - T2CJ)
M= N
IFCDSIGNCONE,P2).EQ.DSIGNCONE,Pl»GO TO 15
M = M + 1
ZCI,M) = CPI/TUCI) - 1.0)*ECI)
ZCJ,M) = -ECJ)
ZCK,M) = CK

15 IFCDSIGNCONE,P3) .EQ.DSIGNCONE,P2»GO TO 20
M= M + 1
Z CI ,M) = ECI)
ZCJ,M) = CP2/TUCJ) - 1.0)*ECJ)
ZCK,M) = CK

20 IFCDSIGNCONE,P3}.EQ.DSIGNCONE,P4»GO TO 25
M = M + 1
ZCI,M) = CP4/TUCI) - 1.0)*ECI)
ZCJ,M) = ECJ)
ZCK,M) = CK

25 IFCDSIGNCONE,P4) .EQ.DSIGNCONE,Pl»GO TO 30
M = M + 1
ZCI , M) = - E CI)
ZCJ,M) = CPI/TUCJ) - 1.0)*ECJ)
ZCK,M) = CK

30 IFCM.EQ.N)GO TO 35
CHECK FOR PRECISION C+-+-.OR -+-+)

COMPUTES THE INTERSECTION OF A PLANE WITH THE EDGES OF A BOX

•
C

C
C
C

SUBROUTINE HYBOXCE,T,P,N,Z,IV)

IMPLICIT REAL*8CA-H,O-Z)
REV IV
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IFCM.EQ.N+4)GO TO 35
C DELETE 0 LENGTH SIDE

IFCCZCI,M-I).EQ.ZCI,M».AND.CZCJ,M-I).EQ.ZCJ,M»)GO TO 35
N = M

35 PI = PI - T2CK)
40 CK = -CK

J = K -
45 K = I

C
IFCN.LT.6)GO TO 65
IVCl) = I
IV(2) = 2
M :: 2
DO 60 J :: 3,N,2
D :: DABSCZCI,M» + DABSCZC2,M» + DABSCZC3,M»
DO 55 L :: 3,N
DO 50 LL :: 2,J
IFCIVCLL-I).EQ.L) GO TO 55

50 CONTINUE
F = DABSCZCI,M)-ZCI,L»+DABSCZC2,M)-ZC2,L»+DABSCZC3,M)-ZC3,L»
IFCF.GT.D)GO TO 55
D = F
K :: L

55 CONTINUE
M = K + I
IFCMODCK,2).EQ.0)M:: K - I
IVCJ) = K
IVCJ+l) = M

60 CONTINUE
65 RETURN

END
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.. SUBROUTINE HYDADCD,A,DAD)
C

IMPLICIT REAL*8CA-H,0-Z)
COMPUTES D'AC*,I)D

DIMENSION DC3,3) ,A(3) ,DADC3,3)
DO 10 I = 1,3
DO 10 J = 1,3
DADCI,J) = 0.0
DO 10 K = 1,3

10 DADCI,J) = DADCI,J) + DCK,I)*ACK)*DCK,J)
RETURN
END
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SUBROUTINE HYESTCBM,BN,TAB)
C REV IV
C LINEAR PROGRAM

IMPLICIT REAL*8CA-H,O-Z)
DIMENSION BM(24) ,BN(24) ,TAB(8)
COMMON/TEMPVS/D12C3,3) ,AC3,3) ,BC3,3) ,XMH(3) ,RLN(3),XMM(3),

• T(3) ,R(3) ,C (3 ,3) ,V(7)
C R GOES FROM MTO 1 012 = DM*DI'
C R = 0 CANNOT BE SOLVED WITH THIS METHOD

BE = 1.0
RR = R(1)**2 + R(2)**2 + R(3)*.2
IF(RR.EQ.O.O)GO TO 30

C R.R = 0 INVALID
M = 1
N = 1
IFCBMCl).LT.O.O)M = 2
IFCBNCl).LT.O.O)N = 2
PM = 2.
PN = 2.
IFCM.EQ.2)PM = -BM(l)
IFCN.EQ.2)PN = -BN(l)
DO 10 I = 1,3
TCI) = RCI)
DO 10 J = 1,3

10 BCI,J) = D12CI,J)
IF(N.EQ.2)CALL DOTT33CD12,BI(8) ,B)
DO 15 I = 1,3
DO 15 J = 1,3

15 CCI,J) = BCI,J)
IFCM.EQ.2)CALL MAT33CBMCS) ,B,C)

C C WILL TRANSFORM FROM NN TO MY
IFCM.EQ.2)CALL MAT31CBM(8) ,R,T)
CALL HYLPXCBMCM) ,BNCN»
BE = V(7)
IFCV(7) .LE.l.0)GO TO 30
CALL HYABFCBMCl),VCl),A,Fl)
CALL HYABFCBNCl) ,V(4) ,B,F2)

C ESTIMATE ALPHA
AA = ACl,2)**2 + AC2,2)**2 + A(3,2)**2
BB = B(I,2)**2 + BC2,2)**2 + B(3,2)*.2
ALP = DSQRTCAA/BB)
RA = Fl**Cl.0/PM)
RB = F2**Cl.0/PN)
ALP = ALP*RA*F2/CRB*Fl)

C SOALE POINTS TO ELLIPSOIDS
DO 20 I = 1,3
VCI) = VCIlIRA

20 VCI+3) = VCI+3)/RB
C ESTIMATE BETA

CALL MAT31CC,V(4) ,T)
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..

BE = CVCl)-TCl»**2 + CV(2)-TC2»**2 + CV(3) - T(3»**2
BE = DSQRTCBE/RR)

C STORE VALUES IN TAB ARRAY FOR CONTACT
TABCl) = ALP
DO 25 I = 1,6

25 TABCI+2) = VCI)
30 TAB(2) = BE

RETURII
END
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C
DOUBLE PRECISION FUNCTION HYFCHCC,Z,A,P)

IMPLICIT REAL*8CA-H,0-Z)
HYFCN = C
IFCP.EQ.O.O)GO TO 10
HYFCN = 0.0
IFCZ.EQ.O.O)GO TO 10
Q = P*CDLOGCDABSCZ» - DLOGCA»
IFCQ.GT.-88.5) HYFCN = C*DEXPCQ)

10 RETURN
END
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C

IMPLICIT REAL*8CA-H,0-Z)
C GIVEN Z, FIND A,B,Z: ZEZ = 1, ZEV = 0, TZ = TP

DIMENSION BD(24)
DIMENSION U(3) ,V(3),WC3) ,EI(3) ,EJ(3) ,T(3) ,TV(3)
DIMENSION Z(3) ,E(3) ,EV(3),QC3),SC3) ,EZ(3)
DIMENSION SII(3,3)
LOGICAL PASS,USEV
PASS = .FALSE.
ITER = 100
PP = -1./BD(1)
POW = -BD(l) - 2.0
PI = -BD(1) - 1.0
POI = 1. 0/P1
P2 = -BD(1)/P1
DO 10 I = 1,3
TVCI) = 0.0

10 IFCV(I) .IE.O.O)TVCI) = HYFCNC1. O/V(I) ,V(I) ,BD(I+1) ,P2)
C GET RECIPROCAL SET

CALL CROSS(V,W,EI)
CALL CROSS(W,U,EJ)
CALL CROSS(U,V,T)
EIU = EI(1)*UC1) + EI(2)*UC2) + EI(3)*UC3)
G = C*EIU

DO 55 IT = 1,ITER
EVY = 0.0
EVZ = 0.0
ZEZ = 0.0
USEV = .FALSE.
DO 15 I = 1,3
ECI) = HYFCNCBDCI+16) ,ZCI) ,BDCI+1) ,POW)
EV CI) = ECI) *V(I )
IFCEVCI).EQ.O.O)USEV = .TRUE.
IFCDABSCEV(I».GT.EVY)EVY = DABS(EVCI»
EZ CI) = E(I) *Z CI)
IFCDABSCEZCI».GT.EVZ)EVZ = DABSCEZCI»

15 ZEZ = ZEZ + ZCI)*EZCI)
RHO = ZEZ**PP
DO 20 I = 1,3

20 Z(I) = ZCI)/RHO
IFCPASS)GO TO 60
RHOZ = ZEZ/RHO
RHOV = EVM*RHOZ/RHO
RHOZ = EVZ*RHOZ
IFC.NOT.USEV)GO TO 30
RHOV = 1.0
DO 25 I = 1,3

25 EVCI) = TVCI)

•
C

SUBROUTINE HYLIMCA,U,B,V,C,W,Z,BD)
BEV IV
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+ T(3)*SY(3.3)
+ T(3)*Z(3)
+ Z(3)*EV(3)

C WHAT IF 10 TV IS 0 AlID EV ARE ALL 0 '1
30 DO 35 I = 1.3

EV(I) = EV(I)/BHOV
35 EZ(I) = EZ(I)/BHOZ

C SET UP MATRIX
CALL CROSS(EV. T.SM(I.I»
CALL CROSS(T .EZ.SM(I.2»
CALL CROSS(EZ.EV.SM(I.3»
TZV = T(I)*SM(I.3) + T(2)*SY(2.3)
TZ : T(I)*Z(I) + T(2)*Z(2)
ZEV : Z(I)*EV(I) + Z(2)*EV(2)
IF(TZV.EQ.O.O)STOP 39
ZEV : ZEV/TZV
Q(l) = 0.0
Q(2) = -ZEV
IF(.IOT.USEV)Q(2) = Q(2)/Pl
Q(3) = (G - TZ)/TZV
CALL MAT31(SY.Q.S)
SS = 0.0
ZZ = 0.0
DO 50 I = 1.3
SS = SS + DABS(S(I»
IF(DABS(Z(I».LT.O.l*BD(I+l»GO TO 45
IF(DABS(S(I».GT.DABS(Z(I»)S(I) = DSIGB(0.5*Z(I).S(I»

45 Z(n = Z(I) + SU)
IF(DABS(Z(I».GT.BD(I+l»Z(I) = DSIGH(BD(I+l) .Z(I»

50 ZZ = ZZ + DABS(Z(I»
IFCSS.LT.l.0E-10*ZZ)PASS = .TRUE.

55 COHTlBUE
C

60 A : (EI(I)*Z(I) + EI(2)*Z(2) + EI(3)*Z(3»/EIU
B = (EJ(I)*Z(I) + EJ(2)*Z(2) + EJ(3)*Z(3»/EIU
RETURN
END
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.. SUBROUTINE HYLPR(J1,J2,ID,C,S,E,T)
C

IMPLICIT REAL*SCA-H,O-Z)
DIMENSION ID(16) ,C(16) ,S(9,S) ,E(9) ,T(7)

C LINEAR PROGRAM ROUTINE USING SIMPLEX METHOD
C J1 = J2 FORCED PIVOT ON COLUMN J1
CALCULATE COSTS

J = J1
IF(J.EQ.J2)GO TO 30

10 DO 20 L = 1, 7
T(L) = -C(L)
IF(C(L).EQ.10.)GO TO 20
DO 15 I = 1,9

15 TeL) = TeL) + S<I,L)*C<I+7)
20 CONTINUE

IF(J1.EQ.J2)GO TO 65
C FIND PIVOT COLUMN

DO 25 L = 1,7
J = L
IF(T(L).GT.O.O)GO TO 30

25 CONTINUE
GO TO 65

C FIND PIVOT ROW
30 K = 0

DO 40 I = 1,9
C SAVE PIVOT COLUMN

E(I) =S(I,J)
IF(S(I,J) .LE.O.O)GO TO 40
IF(K.EQ.O)GO TO 35
IFeS(I,S).GE.z*seI,J»GO TO 40

35 K = I
Z = S(I,S)/S(I,J)

40 CONTINUE
C REPLACE COLUMNS

IF(K.EQ.O)GO TO 65
M= ID(J)
ID(J) = ID(K+7)
ID(K+7) = M
Q = C(J)
C(J) = C(K+7)
C(K+7) = Q
P = SeK,J)
DO 45 I = 1,9

45 S(I,J) = 0.0
SeK,J) = 1.0
DO 50 L = 1,S

50 SeK,L) = S(K,L)/P
E(K) = 1.0
DO 60 I = 1,9
IF(I.EQ.K)GO TO 60
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IFCECIl.EQ.O.OlGO TO 60
DO 55 M = 1.8

55 SCI, M) = SCI, M) - ECIl*S CK. M)
60 CONTlHUE

GO TO 10
65 RETURN

END
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BEV IV

CALL HYLPR(Jl,J2,ID,C,S,E,T)
NK = 0
HZ = 0

SUBROUTINE HYLPX(BM,BN)

C
COSTS 0 0 -1
C I -0 -R A - DB + R <>0) UJF COST
C I 0 0 2A
C 0 I 0 2B
C

C

C
C LINEAR PROGRAM EXEC

IMPLICIT REAL*S(A-H,O-Z)
DIMENSION BM(23) ,BN(23)
COMMON/TEMPVS/D12 (3,3) ,P(3,3) ,Q(3,3),XMH(3),RLN(3),XMM(3),

* R(3) ,H(3) ,D(3,3) ,V(7) ,S(9,S) ,C<l6) ,A(7) ,B(3),
* E(9) ,T(7) ,ID<l6) ,IP(2)

CALL MAT31(D.BN.B)
DO 10 I = 1,3
B(I ) = BM (I ) - B(I ) + R(I )
ACI) = BM( I)

lOA CI +3) = BN (I )
A(7) = -1.0
DO 15 I = 1,16
CCI) = 0.0

15 lOCI) = I
C(7) = -1.0
DO 20 I = 1,9
DO 20 J = 1.8

20SCI,J) =0.0

DO 25 I = 1,6
25 SCI+3.1) = 1.0

DO 30 I = 1,3
C(I+7) = 10.
SCI,7) = -R(I)
S(I,I) = 1.0
SCI,S) = B(I)
SCI+3,8) = 2.0*ACI)
S(I+6,S) = 2.0*A(I+3)
DO 30 J = 1,3

30 SCI .J+3) = -D(I,J)
CHECK SIGN OF RHS

DO 40 I = 1,3
IF(B(I).GE.O.O)GO TO 40
DO 35 J = 1,8

35 S(I,J) = -S(I,J)
40 CONTINUE

J1 = 1
J2 = 7
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COUNT ZEROES IN SOLUTION
DO 45 I = 1,7

C TEST SHOULD PROBABLY BE AN EPSILON TEST, DABSCT(I».GT.EPS
IFCCTCI).NE.0.O).OR.(C(I).EQ.10.»GO TO 45
NZ = NZ + 1
IP CHZ) = I

45 CONTINUE
C SET PASS COUNT

NP = 1
IF(HZ.GT.O)NP = 2'*HZ

C
DO 55 M= 1,NP
NM = NK
NK = NK + 1
DO 50 I = 1, 16
K = IDCI)
IFCK.GT.7}GO TO 50
W= 0.0
IFCI.GT.7)W = SCI-7,8)
YCK) = CW - ACK) + NM*YCK»/NK

50 CONTINUE
C LOOK FOR ALL SOLUTIONS

IFCM.EQ.NP)GO TO 55
J1 = IPCl}
IPCl) = IP(2)
IP(2) = Jl
IFCTCJ1).NE.0.O)GO TO 55
J2 = J1
CALL HYLPRCJ1,J2,ID,C,S,E,T}

55 CONTINUE
RETURN
END
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-V(l)*BZV(l) -V(2)*BZV(2) -V(3)*BZV(3) HYNTR

SUBROUTINE HYNTR(BM,BN,TAB)

C

C
IMPLICIT REAL.S(A-H,O-Z)

CALCULATIONS IN SEGMENT M'S REFERENCE
DIMENSION BM(24) ,BN(24) ,TAB(S)
COMMON/TEMPVS/D12(3,3),A(3,3) ,B(3,3) ,XMH(3),RLN(3) ,XMM(3) ,

* AZ (3) ,R (3) ,Z (3) ,DHM (3 ,3) ,DAD (3 ,3) ,DBD (3 ,3) ,
* BMD(3,3),TMP(3,3),S(5,6),ZVB(3),BZV(3),V(3),
• ZM(3) ,VN(3) ,F(2) ,BV(3)
PI = 2.0
P2 = 2.0
IF(BM(1).LT.-2.0)P1 = -BM(l)
IF(BN(1).LT.-2.0)P2 = -BN(l)
Cl = PI - 1.0
CN = P2 - 1.0

C DNM TRANSFORMS FROM MTO NN
K = S
DO 15 J = 1,3
DO 10 I = 1,3
BMD(I,J) = 0.0
IF(BM(l).LT.O.O)BMD(I,J) = BM(K)
DNM(I,J) = D12(I,J)

10 K = K + 1
15 IF(BM(l) .GT.O.O)BMD(J,J) = 1.0

IF(BN(l).LT.O.O)CALL DOTT33 (BN(S) ,D12,DNM)
ALP = TABO)
BET = TAB(2)
DO 20 I = 1,3
ZM (I) = TAB (I +2)

20 VN(I) = TAB(I+5)
C PUT VECTORS INTO M'S REFERENCE

CALL DOT31 (BMD,ZM,Z)
CALL DOT31 (DNM,VN,V)
DO 25 I = 1,3

25 ZVR(I) = Z(I) - V(I) - BET.R(I)

DO 40 ITER = 1,100
CALL HYABF(BM,ZM,A,F(l»
CALL HYABF(BN,VN,B,F(2»
CALL DOT31(BMD,A(1,2) ,AZ)
CALL DOT31(DNM,B(1,2) ,BV)
CALL HYDAD(BMD,A,DAD)
CALL HYDAD(DNM,B,DBD)
CALL MAT31(DBD,R,S(1,5»
CALL MAT31 (DBD,ZVR,BZV)
C2 = CN.ALP

C SET UP S MATRIX
S(4,4) = 0.0
S(5,5) = 0.0
S(4,6) = (1.0 - F(2»/P2

..
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S(5,6) :: (1.0 - F(l»/Pl
S(4,5) :: -BV(I)*R(I) - BV(2)*R(2) - BV(3)*R(3)
S(5,4) :: 0.0
DO 30 I :: 1,3
SCI,4) :: BV(I)
S(4,I) :: BV (I )
S(1,5) :: -C2*S(I,5)
S (5 , I) :: AZ (I)
S(I,6) :: -AZ(I) - ALP*BV(I) - C2*BZV(I)
DO 30 J :: 1,3

30 S(I,J) :: Cl*DAD(I,J) + C2*DBD(I,J)
CALL HYSOL(S,5,5)
TALP :: ALP + S(4,6)
IF(TALP.LE.O.O)TALP :: ALP/2.0
ALP :: TALP
TBET :: BET + S(5,6)
IF(TBET.LE.O.O)TBET :: BET/2.0
BET :: TBET
SS :: 0.0
ZZ :: 0.0
DO 35 I :: 1,3
SS :: SS + DABS(S(I,6»
Z(I) :: Z(I) + S(I,6)
ZZ :: ZZ + DABS(Z(I»
VCI) :: ZCI) - BET*RCI )

35 ZVR(I) :: 0.0
CALL MAT31 (BMD,Z,ZM)
CALL MAT31CDNM,V,VN)

CONVERGENCE TEST DEPENDS ON REAL*4 (1.0E-5) OR REAL-8 (??)
IF(SS.LT.l.0E-10*ZZ)GO TO 50
K :: 1
L :: 1
IF(BM(I).LT.O.O)K:: 2
IF(BN(I).LT.O.O)L:: 2
DO 37 I :: 1,3
IF(DABS(ZM(I».GT.BM(K» ZY(I) :: DSIGN(BM(K),ZM(I»
IF(DABS(VNCI» .GT.BN(L» VNCI) :: DSIGN(BN(L) ,VN(I»
K :: K + 1

37 L :: L + 1
CALL DOT31 (BMD,ZM.Z)
CALL DOT31 (DNM,VN,V)
DO 38 I :: 1,3

38 ZVR(I) :: Z(I) - V(I) - BET*R(I)
40 CONTINUE

C WRITE(6,45)
C 45 FORMAT(' HYNTR DID NOT CONVERGE, CONTACT IGNORED.')

BET:: 1.0
50 TAB(1) :: ALP

TAB(2) :: BET
DO 55 I :: 1,3

256

HYNTR
HYNTR
HYNTR
HYNTR
HYHTR
HYNTR
HYHTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYHTR
HYNTR
HYNTR
HYNTR
HYHTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYHTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYHTR
HYNTR
HYHTR
HYNTR
HYNTR
HYNTR
HYNTR
HYNTR
HYHTR
HYNTR
HYHTR
HYNTR
HYHTR



TAB C! +2) = ZM CI)
55 TABC!+5) = VNC!)

RETURN
END
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DOUBLE PRECISION FUNCTION HYPENCBD,E,V)
C REV IV
C POINT OF MAXIMUM PENETRATION
C SOLVES FOB VALUE OF ALP USED BY PLELP
C POWERS OF HTPERELLIPSOID MAY BE DIFFERENT

IMPLICIT REAL*SCA-H,O-Z)
DIMENSION BD(24) ,E(3) ,V(3)
FXCA) = A**E(1)*V(I)+A**EC2)*VC2)+A.*EC3)*VC3)-1.0
L = 1
VM = Vn)
DO 10 I = 2,3
IF (VCI).LE.VM) GO TO 10
L = I
VM = VCI)

10 CONTINUE
A = Vn) + V(2) + V(3)
A = 1.0/A**Cl.0/ECL»
DEL = A/2.0
AP = 0.0

12 F = FX(A)
IF CDABS(F).LT.l.D-OS) GO TO 40
IF (F) 16,40,14

14 IF CA-DEL.LE.O.O) DEL = A/2.0
AP = A
FP = F
A = A - DEL
GO TO 12

16 IF (AP.NE.O.O) GO TO IS
A = A + DEL
GO TO 12

IS AM = A
FM = F

20 IF (FP.EQ.FM) GO TO 40
DEL = -FM*(AP - AM)/(FP - FM)
AN = AM + DEL
IF CAN.EQ.A) GO TO 40
A = AN
F = FXCA)
IF (DABS(F) .LT.l.D-OS) GO TO 40
IF (F) IS, 40,22

22 FP = F
AP = A
GO TO 20

40 HYPEN = A
RETURN
END

258

HYPEN
02/07/S7HYPEN

HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN
HYPEN



SUBBOUTlHE RYBEA (L,R,ABEA,AS,BB) HYFIX
• C BV IV 12/11187HYFIX

IMPLICIT BEAL*8(A-R,O-Z) HYBEA
DlME»SIOH R(2,2,5) HYFIX
ABEA = 0.0 RYBEA
AB = 0.0 RYBEA
BB = 0.0 RYBEA
IF (L.LT.2) GO TO 20 HYFIX
DO 15 I = l,L HYFIX
AB = R(l,l,I)*H(2,2,I) - R(l,2,I)'R(2,l,I) HYFIX
IF (AB.EQ.O.O) GO TO 5 HYFIX
AB = AB + AB.(R(l,l,I) + R(l,2,I» HYFIX
BB = BB + AB*(R(2,l,I) + R(2,2,I» HYFIX
ABEA = ABEA + Ai RYBEA

5 AB = R(l,2,1)*H(2,l.I+1) - R(l,l,I+1)'R(2,2,I) HYFIX
IF (AB.EQ.O.O) GO TO 15 HYFIX
AS = AB + AB*(R(1.1.1+1) + H<1,2,1» HYFIX
BB = BB + AB.(R(2,l.I+1) + R(2,2,1» HYFIX
AREA = ABEA + AB HYBEA

15 CONTUlUE HYFIX
IF (ABEA.LE.O.O) GO TO 20 HYFIX
ABEA = 3.0.ABEA RYBEA
AS = AB/ABEA RYBEA
BB = BB/ABEA HYBEA

C ABEA = ABEAle. 0 HYBEA
20 BETUBH RYBEA

EHD RYBEA
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SUBBOUTIHE HYSOLCA,H,ID)
C

IMPLICIT REAL~8CA-B,0-Z)

DIMEBSIOH ACID,6)
C ASSUMES PIVOT OB DIAGONAL , BYPASS 0' S

B1 = B + 1
DO 20 L = 1,B
IFCACL,L).EQ.O.O)GO TO 20
L1 = L + 1
DO 10 J = Ll,N1

10 ACL,J) = ACL,J)/ACL,L)
IFCL.EQ.N)GQ TO 20
DO 21 I = L1,N
IFCACI,L).EQ.O.O)GQ TO 21
DO 15 J = Ll,B1

15 ACI,J) = ACI,J) - ACI,L)*ACLiJ)
21 COBTIWE
20 COBTIWE

IFCN.EQ.1)GO TO 30
C BACKUP

DO 25 L = 2,B
I = HI - L
L1 = I + 1
DO 25 J = Ll,N

25 ACI,N1) = ACI,Nl) - ACI,J)*ACJ.Bl)
30 RETURN

END
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IMPLICIT REAL*8(A-H,0-Z)
C GIVEN A,U,R: COMPUTE A Z s A*U + B

DIMENSION BD(24),U(3) ,B(3) ,BM(2)
ONE = 1.0
POW = -BD(l) - 2.0

C ARE THESE THE CORRECT TESTS??
TEST = -BD(l)'O.OOOOOI
TESD = 0.000001
CALL HYVBX(U,R,BD(2),M,BM)
A = 0.0
IF (M.LT.L) GO TO 50

C THIS SHOULD NEVEB HAPPEN - IMPLIES B IS OUTSIDE BOI
A = RM(L)
IF (DABS(A).LT.TESD) GO TO 50
DEL = A/5.0
NSTEP = 0

C ITERATION LOOP
10 DEL = DEL/4.0

NSTEP = NSTEP + 1
IF (ISTEP.LT.100) GO TO 12
WRITE(6,11) M,A,DEL,F1,F2,L,BM(1) ,BM(2) ,U,B,BD

11 FORMAT(' HYV ',14,4Fl1.6,13,2Fll.6/41,3'11.6,41,3'11.6/
* 4(2X,7FI0.4/»

STOP 102
12 F2 = HYVFI(A,U,R,BD,POW)

IF (DABS(F2).LT.TEST) GO TO 50
IF (F2) 20,50,30

15 F2 = HYVFN(A,U,B,BD,POW)
NSTEP = NSTEP + 1
IF (NSTEP.LT.100) GO TO 17
WRITE(6,11) M,A,DEL,Fl,F2,L,RM(I) ,RM(2),U,B,BD
STOP 103

17 IF (DABS(F2).LT.TEST) GO TO 50
IF (F2) 20,50,35

20 IF (DSIGI(ONE,A).EQ.DSIGI(ONE,A+DEL» GO TO 22
A = A/2.0
DL = -A
GO TO 23

22 DL = DEL
A = A + DEL

23 Fl = F2
GO TO 15

25 F2 = HYVFN(A,U,B,BD,POW)
NSTEP = ISTEP + 1
IF (ISTEP.LT.I00) GO TO 27
WBITE(6,ll) M,A,DEL,Fl,F2,L,BM(I),BM(2),U,B,BD
STOP 104

27 IF (DABS(F2).LT.TEST) GO TO 50

...

•

C
SUBROUTINE HYVAL(A,U,R,BD,L)
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c

IF (F2) 35,50,30
30 IF (DSIGH(ORE,A).EQ.DSIGH(ORE,A-DEL» GO TO 32

A = A/2.0
DL = -A
GO TO 33

32 DL = -DEL
A = A - DEL

33 Fl = F2
GO TO 25

35 IF (F1.EQ.F2) GO TO 50
A = A + F2*DL/(F1 - F2)
IF (DABS(DEL).GT.TESD) GO TO 10

50 RETUlUl
EIlD
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REV IV
SUBROUTINE HYVBX(Q,S,B,M,RM)

C

C

IMPLICIT REAL*S(A-H,O-Z)
DIMENSION Q(3) ,S(3) ,B(3) ,RM(2)

C FINDS LIMITS OF BOX IN DIRECTION Q, Z = R*Q + S
LOGICAL VAL
M = 0
C = -1.0
DO 30 I = 1,3
IF(Q(I).EQ.O.O)GO TO 30
DO 25 K = 1,2
VAL = .TRUE.
D = C*B(I) - SCI)
DO 10 J = 1,3
IF(J.EQ.I)GO TO 10
IF(DABS(D*Q(J) + S(J)*Q(I».GT.DABS(B(J)*Q(I»)VAL =
IF(DABS(R*Q(J) + S(J».GT.B(J»VAL = .FALSE.

10 CONTINUE
IF(.NOT.VAL)GO TO 25
R = D/Q(I)

IFCM.EQ.O)GO TO 20
DO 15 L = I,M
IF(R.EQ.RM(L» GO TO 25

15 CONTINUE
20 M= M + 1

RM(M) = R
25 C = -C
30 CONTINUE

IF(M.EQ.O)GO TO 35
IF(RM(1).LT.RM(2»GO TO 35
R = RM(1)
RM( 1) = RM(2)
RM(2) = R

35 RETURN
END

..
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C
DOUBLE PRECISION FUNCTION HYVFN(A,U,R,B,P)

IMPLICIT REAL-8(A-H,O-Z)
DIMENSION U(3),R(3),B(24)
F = -1.0
DO 10 I = 1,3
Z =A-U(I) + R(I)
C = B(I+16)
IF (P.GT.O.O) C =HYFCN(C,Z,B(I+1) ,P)

10 F = F + C-Z**2
HYVFN = F
RETURN
E!JD
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SUBROUTINE IMPLS2(MODE,J,H) IMPLS2
C REV IV 07/24/B6SLIP
C CALLED BY SUBROUTINE UPDATE WHEN JOINT J LOCKS TO APPLY IMPULSE IMPLS2
C TO SET P. (D (M) 'W(M) - Dun' W(N» = 0 IMPLS2
C IMPLS2
C ARGUMENTS: IMPLS2
C MODE - 0: FULL LOCK P = I IMPLS2
C 1: AXIS (H) FREE P = I-HH' IMPLS2
C -1: AXIS (H) LOCKED P = HH' IMPLS2
C IMPLS2
C J - JOINT IDENTIFICATION NUMBER IMPLS2
C IMPLS2
C H - AXIS VECTOR IMPLS2
C IMPLS2
C IMPLS2

IMPLICIT REAL*S(A-H,O-Z) IMPLS2
COMMON/CONTRL/ TIME ,NSEG,NJHT ,NPL ,NBLT ,NBAG ,HVEH,NGRND , IMPLS2

• NS.NQ,NSD,NFLX.IHRNSS ,NWINDF.NJHTF.RPRT (36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30).WMEG(3.30),WMEGD(3,30) ,Ul(3,30).U2(3,30) .IMPLS2

• SEGLP(3.30) .SEGLV(3.30) .SEGLA(3.30) ,NSYY(30) IMPLS2
COMMON/DESCRP/ PHI(3,30) .W(30).BW(30) .SI(4,60) ,HA(3,60),HB(3,60), SLIP

* RPHI<3,30) ,HT(3,3,60) ,SPRING(S,90) ,VISC(7',90) , IMPLS2
• JNT(30) ,IPIN(30) .ISING(30),IGLOB(30).JOIHTF(30) IMPLS2

COMMON/CMATRX/ Vl(3.30) ,V2(3,30) .V3(3.12).BI2(3,3,60),A22(3,3,60) ,IMPLS2
• F(3,30) ,TQ(3,30) ,WJ(30) ,All(3.3,30) SLIP

COMMON/CSTRHT/ AI3(3,3,24) ,A23(3,3.24) .B31(3,3,24) ,B32(3,3,24), IMPLS2
* HHT(3,3,12) ,BKl<3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) .IMPLS2
• RQQ(3,12) ,HQQ(3,12).SQQ(12) ,CFQQ(12), IMPLS2
* KQ1<l2),KQ2(12),KQTTPE<l2) IMPLS2

COMMON/FLXBLE/ HF(4,12.B) ,B42(3.3,24) .V4(3,B) ,HFLEX(3,B) IMPLS2
COMMON/TEMPVS/ SM(3) ,SN(3) ,TM(3.3) .TN(3,3).T(3,4) ,TT(3,4) IMPLS2
DIMENSION TWA(3,3,30) .TLA(3,3,30) ,H(3) IMPLS2
CALL ELTlME(I,2B) IMPLS2
M = JNT(J) IMPLS2
N = J+l IMPLS2
DO 20 L=I,3 IMPLS2
DO 12 K=I,NGRND IMPLS2
DO 12 1=1,3 IMPLS2
Ul(I,K) = 0.0 IMPLS2

12 U2(I,K) = 0.0 IMPLS2
DO 13 K=l,NJNT IMPLS2
DO 13 1=1,3 IMPLS2
Vl(I,K) = 0.0 IMPLS2

13 V2(I,K) = 0.0 IMPLS2
IF (NQ.LE.O) GO TO 15 IMPLS2
DO 14 K=I.NQ IMPLS2
DO 14 1=1,3 IMPLS2

14 V3(I,K) = 0.0 IMPLS2
15 IF (NFLX.EQ.O) GO TO IB IMPLS2

DO 19 K=I,NFLX IMPLS2
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DO 19 1=1,3
19 V4<I,K) = 0.0
IS DO 16 1=1,3

U2(I,M) = RP8I(I,M)*D(I,L,M)
16 U2(I,N) =-RPHI(I,N)*D(I,L,N)

CALL DAUX(L)
DO 17 K=l,NGRND
DO 17 1=1.3
TLA(I,L,K) = SEGLA(I,K)

17 TWA(1,L,K) = WMEGD(1.K)
20 CONTINUE

CALL DOT33(D(1.1,M) ,TWA(l,l,M) ,TM)
CALL DOT33(DC1,1,N),TWA(I.1,N) ,TN)
CALL DOT31(D(1,1,M) ,WMEG(l,M), SM)
CALL DOT31CD(1,1,N) ,WMEG(l,N), SN)
DO 22 1=1,3
DO 21 K=1,3
T<I,K) = TM<I,K) - TN(I,K)

21 TT (I, K) = T(I , K)
T(I,4) = SN<I) - SM(I)

22 TT(I.4) = H(I)
IF (MODE.GE.O) CALL DSMSOL(T,3,3)
IF (MODE.GT.O) CALL DSMSOL(TT,3,3)
IF (MODE) 24,29,25

24 ST = 0.0
STT = XDY(8,T,H)
GO TO 26

25 ST = 1. 0
STT = -(8(1)*TT(l,4) + 8(2)*TT(2,4) + 8(3)*TT(3,4»

26 STT = (H(l)* T(1,4) + H(2)* T(2,4) + 8(3)* T(3,4»/STT
DO 27 1= 1, 3

27 T(I,4) = ST*T(I,4) + STT*TT(I,4)
29 DO 30 K=l,NGRND

DO 30 1=1,3
DO 30 L=1.3
SEGLV(1,K) = SEGLV(I,K) + T(L,4)*TLA(I,L,K)

30 WMEG (I,K) = WMEG (I.K) + T(L,4)*TWA(I,L,K)
IF (NPRT(3) .NE.O) CALL PRINT(68IMPLS2)
CALL ELTIMEC2.2S)
RETURN
END
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SUBROUTINE IMPULS(Il,I2,I3) IMPULS
c REV IV 07/24/86SLIP
C ARGUMENTS: II = 1 - IMPULS FOR PLELP. IMPULS
C 3 - IMPULS FOR SEGSEG. IMPULS
C 4 - IMPULS FOR VISPR OR EJOINT IMPULS
C 12 = INDEX OF CONTACTING SEGMENT OR JOINT AXIS IMPULS
C 13 = INDEX OF PLANE, SEGMENT OR JOINT AXIS IMPULS
C IMPULS
C IMPULS

IMPLICIT REALI8 (A-H,O-Z) IMPULS
COMMON/CONTRLI TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, IMPULS

I NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTSI D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,IMPULS

I SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) IMPULS
COMMON/DESCRPI PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

* RPHI(3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90) , IMPULS
I JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30),JOINTF(30) IMPULS

COMMON/CMATRXI Vl(3,30) ,V2(3,30) ,V3(3,12) ,B12(3,3,60) ,A22(3,3,60) ,IMPULS
* F(3,30) ,TQ(3,30) ,WJ(30) ,All(3,3,30) SLIP

COMMON/JBARTZI MNPL( 30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG( 6), IMPULS
* MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), IMPULS
* NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) IMPULS

COMMON/CSTRNTI A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), IMPULS
* HHT(3,3,12) ,RKl(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) .IMPULS
* RQQ(3,12) ,HQQ(3,12) ,SQQ(2) ,CFQQ(12), IMPULS
I KQl( 12) ,KQ2 (12) ,KQTYPE (2) IMPULS

COMMON/FLXBLEI HF(4,12,8) ,B42(3,3,24) ,V4(3,8) ,NFLEX(3,8) IMPULS
COMMON/TEMPVII CREST ,TTl (3) ,RII(3),R2I(3),JSTOP(4,2,30) IMPULS
COMMON/TABLES/MXNTI ,MXNTB,MXTBl,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500)DIMENB
DIMENSION TEMP(3) ,DWRl(3) ,DWR2(3) ,DWR3(3) ,DWR4(3) ,VREL(3) ,DV(3) IMPULS
IF (TIME.EQ.O.O) GO TO 99 IMPULS

C IMPULS
C SPECIAL SETUP FOR CALL TO SUBROUTINE DAUX IMPULS
C REPLACE SETUP WITH Ul, U2, VI, V2, V3 = O. IMPULS
C ASSUME OTHER ARRAYS FROM PREVIOUS CALL TO DAUX. IMPULS
C IMPULS

CALL ELTIME(l,27) IMPULS
CALL OUTPUT(O) IMPULS
KQTEST = 0 IMPULS
NT = 0 IMPULS
IF (Il.EQ.l) NT = NTPL (12,13) IMPULS
IF (Il.EQ.3) NT = NTSEG(I2,I3) IMPULS
IF (NT.EQ.O) GO TO 29 IMPULS
KQ = -NTAB(NT+l) IMPULS
IF (KQ.LE.O) GO TO 29 IMPULS
KQTYPE(KQ) = IABS(KQTYPE(KQ» IMPULS
CALL DAUX(O) IMPULS

29 IF (NQ.LE.O) GO TO 31 IMPULS
DO 30 J=l,NQ IMPULS
DO 30 1=1,3 IMPULS
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30 V3(I,J) = 0.0
31 DO 32 J=I,NGRND

DO 32 1=1,3
Ul<I,J) = 0.0

32 U2(I,J) = 0.0
IF (NJNT.LE.O) GO TO 21
DO 33 J=I,NJNT
DO 33 1= 1,3
Vl<I,J) = 0.0

33 V2CI,J) = 0.0
21 IF (NFLX.EQ.O) GO TO 23

DO 22 J=I,NFLX
DO 22 1=1.3

22 V4(I,J) = 0.0
C
C REPLACE CALLS TO CONTACT AND VISPR WITH SINGLE CALL
C AT FIRST CONTACT IF NOT CONSTRAINT.
C

23 IF (Il.NE.I) GO TO 34
NT = NTPL (I2 ,13)
Ml = MPL(I,I2,I3)
M2 = MPL(2,I2,I3)
M3 = MPL(3,I2.13)
CALL' PLELP(M2.M3.Ml.I3,NT)
IF (NTAB(NT+l).LT.O) GO TO 37
Kl = M2
K2 = Ml
GO TO 39

34 IF (Il.NE.3) GO TO 35
NT = NTSEG(I2,I3)
Ml = MSEGCl,I2,I3)
M2 = MSEGC2,I2,I3)
M3 = MSEGC3,I2,I3)
CALL SEGSEGCI3,Ml,M2,M3.NT)
IF CNTABCNT+l).LT.O) GO TO 37
Kl = 13
K2 = M2
GO TO 39

35 IF CIl.NE.4) WRITE C6.36) 11,12,13
36 FORMATC'O IMPROPER ARGUMENTS TO SUBROUTINE IMPULS'/

* ARGUMENTS = " 316 /
* PROGRAM TERMINATED' )
IF CIl.NE.4) STOP 33

C
C RECALL VISPR FOR JOINT STOP.
C

IF CIABSCIPIN(I3» .NE.4) GO TO 25
CALL EJOINT(I2,I3)
GO TO 26

25 CALL VISPRCI2,I3)
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26 Kl = IABSCJNTCI3»
K2 = 13+1
GO TO 39

C
C SET UP SPECIAL Ul,U2 FOR FIRST CONTACT OF CONSTRAINT.
C

37 KQ = -NTABCNT+l)
KQTEST = 1
KQTYPECKQ) = -IABSCKQTYPE(KQ»
Kl = KQl (KQ)
K2 = KQ2(KQ)
IF (Kl.GT.NSEG) GO TO 38
CALL MAT31CA13(1,1,2*KQ-l) ,QQ(l,KQ) ,Ul(I,Kl»
CALL MAT3l<A23 Cl, 1, 2*KQ-l> ,QQ (1,KQ) ,U2 Cl ,Kl> )

38 IF (K2.GT.NSEG) GO TO 39
CALL MAT31CA13(1,1,2*KQ ) ,QQ(I,KQ) ,Ul(1,K2»
CALL MAT3l<A23Cl,1,2*KQ ) ,QQ(1,KQ) ,U2Cl,K2»

C
C FINAL SETUP OF Ul AND U2
C

39 DO 40 J=I,NGRND
DO 40 1=1,3
Ul(I,J) = UlCI,J)*RW(J)

40 U2(I,J) = U2(I,J)*RPHI(I,J)
CALL DAUXCll)
IF (KQTEST.EQ.l) KQTYPE(KQ) = IABSCKQTYPE(KQ»
IF (NPRT(lO).NE.O) CALL PRINT(6HPREIMP)
IF (I1.GT.3) GO TO 51
IF (NPRT(lO) .NE.O) WRITE (6,42) RlI,R21

42 FORMAT (' 0' I (6G20. 8)·)
CALL CROSSCWMEG (l,Kl) ,RlI(l) ,TEMP)
CALL DOT31(D(I,1,Kl) ,TEMP,DWR1(1»
CALL CROSS(WMEG (1,K2) ,R2I(1) ,TEMP)
CALL DOT31(D(I,1,K2) ,TEMP,DWR2(1»
CALL CROSS(WMEGD(I,Kl) ,RII(I) ,TEMP)
CALL DOT31(D(I,I,Kl) ,TEMP,DWR3(1»
CALL CROSS(WMEGDCl,K2) ,R2I(I) ,TEMP)
CALL DOT31(D(I,I,K2) ,TEMP,DWR4(1»
TVREL = 0.0
TDV = 0.0
DO 50 1=1,3
VREL(I) = SEGLV(I,Kl)+DWRl(I) - SEGLV(I,K2)-DWR2(I)
DV (I) = SEGLA(I,Kl)+DWR3(I) - SEGLA(I,K2)-DWR4(I)
TVREL = TVREL + TTI(I)*VREL(I)

50 TDV = TDV + TTI(I)*DV (I)
GO TO 53

51 CALL DOT3l<D(1,1,Kl> ,WMEG (1,Kl> ,DWRl<l»
CALL DOT31(D(1,1,K2),WMEG (1,K2) ,DWR2(1»
CALL DOT3l<D(1,I,Kl> ,WMEGDCl,Kl> ,DWR3Cl»
CALL DOT3l<D (1, 1, K2) ,WMEGD (1, K2) ,DWR4 Cl»
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TVREL = 0.0 IMPULS
TDV = 0.0 IMPULS
DO 52 1=1.3 IMPULS
VREL(I) = DWR1(I) - DWR2(I) IMPULS
DV (I) = DWR3(I) - DWR4(I) IMPULS
TVREL = TVREL + TTl (I)*VREL(I) IMPULS

52 TDV = TDV + TTI(I)*DV (I) IMPULS
53 ALPHA = 0.0 IMPULS

C IMPULS
C NOTE: CREST IS SUPPLIED AS (1+E)/2 WHERE E IS THE CLASSICAL IMPULS
C COEFFICIENT OF RESTITUTION BUT WITH A RANGE OF -1 TO +1. IMPULS
C CREST HAS A RANGE OF 0 TO +1 WHERE 0 (E=-l) REPRESENTS NO IMPULSE.IMPULS
C IMPULS

IF (TDV.NE.O.O) ALPHA = -2.0*CREST*TVREL/TDV IMPULS
IF (NPRT(10).NE.0) WRITE (6,42) DWRl,DWR2,DWR3,DWR4, IMPULS

* TTl, VREL ,DV, IMPULS
* TVREL ,TDV,CREST ,ALPHA IMPULS

DO 60 J=l.NGRND IMPULS
DO 60 1=1.3 IMPULS
SEGLV<I,J) = SEGLV(I,J) + ALPHA*SEGLA<I,J) IMPULS

60 WMEG <I,J) = WMEG <I.J) + ALPHA*WMEGD(I,J) IMPULS
IF (NPRT(10).NE.0) CALL OUTPUT(l) IMPULS
IF (NPRT( 3).NE.0) CALL PRINT(6HIMPULS) IMPULS
CALL ELTIME(2.27) IMPULS

99 RETURN IMPULS
END IMPULS
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SUBROUTINE INITAL INITAL
C REV IV 07/24/86SLIP
C PERFORMS CARD INPUT AND COMPUTATIONS FOR INITIAL INITAL
C POSITIONING OF THE CRASH VICTIM'S BODY SEGMENTS. INITAL
C INITAL

IMPLICIT REAL.8CA-H,O-Z) INITAL
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, INITAL

• NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,UIC3,30) ,U2C3,30) ,INITAL

• SEGLPC3,30) ,SEGLVC3,30) ,SEGLAC3,30) ,NSYM(30) INITAL
COMMON/DESCRP/ PHIC3,30) ,W(30) ,RW(30) ,SRC4,60) ,HAC3,60),HBC3,60), SLIP

• RPHIC3,30) ,HTC3,3,60) ,SPRINGC5,90) ,VISCC7,90), INITAL
• JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) INITAL

COMMON/VPOSTN/ ZPLT(3) ,SPLT(3) ,AXVC3,6) ,VATABC6,501,6), VEHICL
• VTO (6) ,VDT (6) ,TIMEV (6) ,OMEGV C6) ,NVTAB (6) ,INDXV (6) INITAL

COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), INITAL
• . BLTTTLC5,S) ,PLTTLC5,30) ,BAGTTLC5,6) ,SEG(30), INITAL
• JOINT(30) ,CGS(30) ,JS(30) INITAL

COMMON/CEULER/ IEULER(30) ,HIRC3,3,90) ,ANGC3,30) ,ANGDC3,30), JDRIFT
• FEC3,30) ,TQEC3,30) ,CONSTC5,30) JDRIFT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT INITAL
LOGICAL.l CGS,JS INITAL
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), INITAL

• UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVS/ TMP(140) ,WMGDEGC3,30) ,T(3) ,S(3) ,AC3,2) ,ZC3,3) SLIP

C NOTE : CHAIN ALSO USES TEMPVS. INITAL
DIMENSION YPRC3,30) , IYPRC4,30) INITAL

C INITAL
C INPUT CARD G.l.A CPLOT COORDINATES OF VEHICLE REFERENCE ORIGIN) INITAL
C INITAL

READC5,22) ZPLT,Il,Jl,I2,J2,I3 INITAL
22 FORMAT(3FI0.0,5I4) INITAL

SCI) = 10.0 INITAL
S(2) = 6.0 INITAL
S(3) = 1.0 INITAL

C INITAL
C IF JltO, INPUT CARD G.l.B CPLOT SCALING INPUT) INITAL
C INITAL

IF CJl.NE.O) READ C5,22) S INITAL
SPLTCl) = 1.0/S(3) INITAL
SPLT(2) = 1.0/S(3) INITAL
SPLT(3) = -C5Cl)/SC2»/SC3) INITAL
WRITE (6,23) NPG,ZPLT,Il,Jl,I2,J2,I3,S PAGE
NPG=NPG+l PAGE

23 FORMATC'l SUBROUTINE INITAL INPUT' ,9SX,'PAGE' ,I5/120X, 'CARD G.l'/ PAGE
• ' ZPLTCX) ZPLTCY) ZPLTCZ) 11 Jl 12 J2 13' ,INITAL
• SPLTCl) SPLT(2) SPLT(3) '/3FlO.0,5I6,3FI0.2) INITAL

C INITAL
C INPUT CARDS G.2.A - G.2.N INITAL
C INITAL
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C INITIAL LINEAR POSITION CIN) AND CIF 13=1) VELOCITY CIN/SEC) INITAL
C OF EACH BASE BODY SEGMENT. IF 13=0, VELOCITY WILL BE SET TO INITAL
C INITIAL VELOCITY OF VEHICLE. INPUTS IN INERTIAL REFERENCE. INITAL
C INITAL

DO 37 J=l,NSEG INITAL
IFCJ.GT.1.AND.IABSCJNTCJ-1» .GT.O) GO TO 37 INITAL
READC5,24) CSEGLPCI,J) ,1=1,3), CSEGLVCI,J) ,1=1,3) INITAL

24 FORMAT C6F10.0 , 413) INITAL
IFCI3.GT.0) GO TO 37 INITAL
DO 36 1=1,3 INITAL

36 SEGLVCI,J) = SEGLVCI,NVEH) INITAL
37 CONTINUE INITAL

C INITAL
C INPUT CARDS G.3.A - G.3.N INITAL
C INITAL
G FOR EACH BODY SEGMENT SUPPLY YAW, PITCH AND ROLL CDEGREES) INITAL
C AND CIF 13=1) THE ANGULAR VELOCITY IN LOCAL REFERENCE CDEG/SEC). INITAL
C IF 13=0, THE ANGULAR VELOCITY CBLANK ON INPUT CARDS) WILL BE SET INITAL
C EQUAL TO THE INITIAL ANGULAR VELOCITY OF THE VEHICLE. INITAL
C INITAL

FIRST = 0.0 INITAL
DO 40 J=l,NSEG INITAL
READ C5,24) CYPRCI,J) ,1=1,3), CWMGDEGCI,J) ,1=1,3), CIYPRCI,J) ,I=1,4)INITAL
ID1 = IYPRC1,J) INITAL
DO 38 1=1,3 INITAL
IF CID1.EQ.0) IYPRCI,J) = I INITAL

38 WMEGCI,Jl = WMGDEGCI,J)*RADIAN INITAL
IF CID1.GE.0) GO TO 60 INITAL

C INITAL
C READ CARD G.3.J2 FOR SEGMENT NO. J WHEN IYPRC1,J) IS NEGATIVE. INITAL
C INITAL

READ C5,24) A,II,IK,JJ,JK INITAL
IJ = II INITAL
LK = IK INITAL
DO 54 K=1.2 INITAL
IF CIJ.GT.O) GO TO 52 INITAL
DO 51 1=1,3 INITAL

51 ZCI ,LK) = ACI,K) INITAL
GO TO 53 INITAL

52 DA1 = AC1,K)*RADIAN INITAL
DA2 = AC2,K)*RADIAN INITAL
SAl = DSINCDA1) INITAL
SA2 = DSINCDA2) INITAL
CAl = DCOSCDA1) INITAL
CA2 = DCOS CDA2) INITAL
IJ1 = IJ+1 INITAL
IJ2 = IJ+2 INITAL
IF CIJl.GT.3) IJ1= IJl-3 INITAL
IF CIJ2.GT.3) IJ2= IJ2-3 INITAL
SGN = 1.0 INITAL
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• IF CSAl.LT.O.O .AND. CA2.LT.0.0) SGN = -1.0 INITAL
ZCIJ ,LK) = SGN*SAl*CA2 INITAL
ZCIJl,LK) = SGN*SAl*SA2 INITAL
ZCIJ2,LK) = SGN*CAl*CA2 INITAL

53 IJ = JJ INITAL
54 LK = JK INITAL

ZDOTIJ = ZCl,IK)*ZCl,JK) + ZC2,IK)*ZC2,JK) + ZC3,IK)*ZC3,JK) INITAL
ZDOTII = ZCl,IK)*ZCl,IK) + ZC2,IK)*ZC2,IK) + ZC3,IK)*ZC3,IK) INITAL
RATIO = ZDOTIJ/ZDOTII INITAL
DO 55 1=1,3 INITAL

55 ZCI,JK) = ZCI,JK) - RATIO*ZCI,IK) INITAL
LK = 6-IK-JK INITAL
IT = MODeJK-IK+3,3) INITAL
IF <IT.EQ.l> CALL CROSSCZO,IK) ,ZO,JK) ,ZCl,LK» INITAL
IF <IT.EQ.2) CALL CROSSCZO,JK) ,ZO,IK) ,ZO,LK» INITAL
DO 57 K=l,3 INITAL
IYPRCK,J) = 4-K INITAL
SUM = 0.0 INITAL
DO 56 1=1,3 INITAL

56 SUM = SUM + ZCI,K)**2 INITAL
SQUM = DSQRTCSUM) INITAL
DO 57 1=1,3 INITAL

57 DCK,I,J) = ZCI,K)/SQUM INITAL
CALL YPRDEG CDCl,l,J) ,YPRCl,J» INITAL
IF CFIRST.EQ.O.O) WRITE C6,58) INITAL

58 FORMATC'O INITIAL ANGULAR ROTATIONS COMPUTED FROM CARDS G.3.J2'11 INITAL
* SEGMENT' ,lOX, 'SEGMENT PRIMARY AXIS', INITAL
* 12X,'SEGMENT SECONDARY AXIS' ,30X,'ANGULAR ROTATIONS CDEG)'/INITAL
* NO. SEG', 9X, 'AI' ,8X, 'A2' ,8X, 'A3' , llX, 'Bl ' ,8X, 'B2' ,8X, INITAL
* 'B3' ,7X, ' II IK JJ JK', 9X, 'YAW' ,6X, 'PITCH' ,5X, 'ROLL' I) INITAL

FIRST = 1.0 INITAL
WRITE C6,59) J,SEGCJ) ,A,II,IK,JJ,JK,CYPR<I,J) ,1=1,3) INITAL

59 FORMAT CI4,lX,A4,3X,3FI0.3,3X,3FI0.3,3X,4I4,3X,3FI0.3) INITAL
60 M= IYPRC4,J) INITAL

IF CM.EQ.O) M=NGRND INITAL
IF CM.GE.J .AND. M.LE.NSEG) STOP 24 INITAL
IF CJ.EQ.l) GO TO 80 VAXCHG
IF CM.LT.O .AND. -M.NE.IABSCJNTCJ-l») STOP 25 INITAL

80 CALL DRCIJK CD,YPR,IYPR,HT,J) VAXCHG
IF CI3.GT.0) GO TO 40 INITAL
CALL DOT31CDCl,1,NVEH) ,WMEGCl,NVEH) ,T) INITAL
CALL MAT3l<DO,1,J) ,T,WMEGO,J» INITAL
DO 39 1=1,3 INITAL

39 WMGDEGCI,J) = WMEGCI,J)/RADIAN INITAL
40 CONTINUE INITAL

CALL VEHPOS INITAL
IFCNJNT.EQ.O) GOTO 41 JDRIFT
CALL CHAIN CO) JDRIFT
CALL EJOINTCl,O) JDRIFT
DO 62 J=l,NJNT JDRIFT
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OUTPUT INITIAL BODY SEGMENT POSITIONS.

IF(IABS(IPIN(J» .NE.4) GOTO 62
IF(IEULER(J) .NE.2) GOTO 62
DAI = ANG(2,J) + CONST(2,J)
CONST(4,J) = DCOS(DA1)
CONST(5,J) = DSIN(DA1)
CONTINUE

JDRIFT
JDRIFT
JDRIFT
JDRIFT
JDRIFT
JDRIFT
INITAL
INITAL
INITAL

41 WRITE (6,42) UNITL,UNITL,UNITT JDRIFT
42 FORMAT('O INITIAL POSITIONS (INERTIAL REFERENCE)' ,70X,'CARDS G.2'/INITAL

* I' SEGMENT', 11X, 'LINEAR POSITION (' ,A4,') , , INITAL
* 14X, 'LINEAR VELOCITY (' ,A4, 'I' ,A4,') 'I AFREVS
* 'NO. SEG',2(9X,'X',l1X,'Y',l1X,'Z',5X) ) INITAL

WRITE (6,43) (J,SEG(J),(SEGLPCI,J) ,I=I,3) ,(SEGLVCI,J) ,1=1,3) INITAL
* ,J=I,NSEG) INITAL

43 FORMAT(I4,IX,A4,3X,3FI2.5,3X,3FI2.5) INITAL
WRITE (6,44) UNITT INITAL

44 FORMAT('O INITIAL ANGULAR ROTATION AND VELOCITY' ,71X, 'CARDS G.3'IIINITAL
* 'SEGMENT' ,l1X,' ANGULAR ROTATION CDEG)', AFREVS
* 14X, 'ANGULAR VELOCITY CDEG/' ,A4, ') 'I INITAL
* 'NO. SEG',8X,'YAW',8X,'PITCH',7X,'ROLL', INITAL
* 13X,'X',l1X,'Y',IIX,'Z',15X,'IYPR' ) INITAL

WRITE (6,46) (J,SEG(J) ,(YPRCI,J) ,1=1,3) ,(WMGDEGCI,J) ,1=1,3) , INITAL
* (IYPR(I,J) ,1=1,4) ,J=I,NSEG) INITAL

46 FORMAT(I4,IX,A4,3X,3FI2.5,3X,3FI2.5,3X,4I4) INITAL
IF (I3.EQ.0) WRITE (6,45) INITAL

45 FORMAT('O LINEAR AND ANGULAR VELOCITIES HAVE BEEN SET EQUAL TO THEINITAL
* INITIAL VEHICLE VELOCITIES.') INITAL
IF (NHRNSS.NE.O) CALL HBPLAY INITAL
IF (Il.EQ.15) CALL EQUILB (YPR,IYPR) INITAL
CALL UNITI (0) JDRIFT
CALL ROTATE INITAL
CALL ELTIME(2,2) INITAL
RETURN INITAL
END INITAL

62
C
C
C
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SUBROUTINE INTERSCA,B,XM,T,X,V,AX) INTERS
C REV IV 07/23/86TWOPI
C DETERMINES INTERSECTION OF ELLIPSOIDS INTERS
C X' AX = 1 INTERS
C CX'-M')BCX-M) = 1 INTERS
C WHERE A AND B ARE ELLIPSOID MATRICES INTERS
C IF T ENTERS AS +1.0 , A IS EXTERNAL TO B AND INTERS
C AS -1. 0 , A IS INTERNAL TO B. INTERS
C INn~

C IF V ENTERS AS NON-ZERO, WILL USE PREVIOUS VALUE FOR START. INTERS
C CAX) RETURNS AS (A)*CX). INTERS
C INn~

C RETURNS T)1 - NO INTERSECTION INTERS
C T<1 - INTERSECTION IN WHICH CASE X WILL INTERS
C CONTAIN COORDINATES OF CONTACT OF INTERS
C CONTRACTED ELLIPSOIDS. INTERS
C INTERS

IMPLICIT REAL*8 CA-H,O-Z) INTERS
DIMENSION AC3,3) ,BC3,3) ,XM(3) ,X(3) INTERS
DIMENSION CC3,4) ,Z(3) ,BM(3) ,AX(3) ,AM(3) INTERS
EQUIVALENCE CZ(1) ,CCl,4» INTERS
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), INTERS

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
C INITIALIZATION INTERS
C EVALUATE BM,M'AM,M'BM INTERS
C SET N=O, V=Y'BMlM'AY INTERS

N = 0 INTERS
BMM = 0.0 INTERS
AMM = 0.0 INTERS
DO 11 1=1,3 INTERS
BMCI) = 0.0 INTERS
AMCI) = 0.0 INTERS
DO 10 J=I,3 INTERS
IF CDABSCACI,J» .LT.EPS(20» ACI,J) = 0.0 INTERS
AMCI) = AMCI) + ACI,J)*XMCJ) INTERS
IF CDABSCBCI,J» .LT.EPS(20» BCI,J) =0.0 INTERS

10 BMCI) = BMCI) + BCI,J)*XMCJ) INTERS
BMM = BMM + XMCI)*BMCI) INTERS

11 AMM = AMM + XMCI)*AMCI) INTERS
IF CV.EQ.O.O) V=T*DSQRTCBMM/AMM) INTERS
IDONE = 0 INTERS

C NEWTON-RAPHSON ITERATION FOR INTERS
C GCV) = FACV)-FBCV) = 0 INTERS
C SOLVE CVA+B)X = BM FOR X INTERS

ITER "= 0 INTERS
20 ITER = ITER+l INTERS

DO 22 1=1,3 INTERS
DO 21 J=I,3 INTERS

21 CII,J) = V*ACI,J) + BCI,J) INTERS
22 ZCI) = BMCI) INTERS
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CALL DSMSOL(C,3,3)
C EVALUATE AX
C FA(V) = X'AX
C FB(V) = -V(X'-M')AX

FA = 0.0
FB = 0.0
CALL MAT31(A,Z,AX)
DO 30 1=1,3
X(I> = Z(I)
FA = FA+X(I)*AX(I)

30 FB = FB+(X(I)-XM(I»*AX(I)
FB = -V*FB
IF (T.LT.O.O) FA = 1.0/FA
IF (IDONE.EQ.1) GO TO 60

C TEST FOR INTERSECTION
IF (FA-FB) 32,60,31

C IF FA>FB> 1, NO INTERSECTION
31 IF (T.GT.0.0.AND.FB.LT.1.0) GO TO 40

IF (T.LT.0.0.AND.FA.GT.1.0) GO TO 40
IF (N.EQ.O) GO TO 60
GO TO 62

C IF FA<FB<l , INTERSECTION
32 IF (T.GT.0.0.AND.FB.LE.1.0) N=l

IF (T.LT.0.0.AND.FA.GE.1.0) N=l
C SOLVE (VA+B)Z = AX FOR Z

40 DO 42 1=1,3
DO 41 J=1.3

41 C(I,J) = V*A(I,J) + B(I,J)
42 Z(I) = AX(I)

CALL DSMSOL(C,3,3)
C F'A(V) = -2X'AZ

CALL MAT31 (A,Z.AX)
FPA = X( 1) *AX (I)

* + X(2)*AX(2)
1 + X(3)IAX(3)

FPA = -(FPA+FPA)
C DV = -G(V)/G' (V)

DV = 1.0 + V
IF (T.LT.O.O) DV = V-FA**2
DV = (FB-FA)/(DV*FPA)
IF (ITER.GE.50) GO TO 62

C TEST FOR CONVERGENCE
IF (T*(V+DV) .LE.O.O) DV = -0.5*V
V = V+DV
DV = DABS(DV/V)
IF (DV.LE.EPS(12» IDOHE=l
GO TO 20

C FA(V) = FB(B) , RETURN
60 IF (T.LT.O.O) FA = 1.0/FB

T = DSQRT(FA)
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• IF (FA.GT.l.0) GO TO 61
N = 1
GO TO 71

61 IF (N.EQ.O) GO TO 71
62 WRITE (6,63)
63 FORMAT(' INTERS ITERATION DID NOT CONVERGE')
71 CONTINUE

RETURN
END
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SUBROUTINE KINPUT KINPUT
C REV IV 07/23/S6TWOPI
C PERFORMS THE FOLLOWING CARD INPUT AFTER CARDS E.I-E.4 (SUBROUTINE KINPUT
C CINPUT) AND BEFORE CARDS F.l-F.S (SUBROUTINE FINPUT). KINPUT
C CARD E.S - NO LONGER REQUIRED WINDOP
C CARDS E.6 - DEFINITIONS OF WIND FORCE FUNCTIONS AND DRAG WINDOP
C COEFFICIENT FUNCTIONS WINDOP
C CARDS E.7 - DEFINITIONS OF JOINT RESTORING FORCE FUNCTIONS KINPUT
C KINPUT

IMPLICIT REAL*S(A-H,O-Z) KINPUT
COMMON/CONTRLI TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, KINPUT

* NS,NQ,NSD,NFLX,NHBNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/TABLES/MXNTI,MXNTB,MXTBl,MXTB2,NTI(SO) ,NTAB(l2S0) ,TAB(4S00)DIMENB
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), KINPUT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TITLESI DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(S), WINDOP

* BLTTTL(S,S) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30) , WINDOP
* JOINT (30) ,CGS(30) ,JS(30) WINDOP

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT TGMODl
COMMON/TEMPVSI JTITLE(S,Sl) ,NF(S) ,MS(3) ,KTITLE(3l) ,TH(SO) KINPUT

C NOTE: TEMPVS IS SHARED HERE WITH SUBROUTINES CINPUT AND FINPUT. KINPUT
REAL BLANK,JTITLE,KTITLE KINPUT
DATA BLANK/4H I KINPUT

11 FORMAT (216) KINPUT
Jl = MXTBl+l KINPUT
IF (NWINDF.LE.O) GO TO 31 KINPUT
DO 30 K=l,NWINDF KINPUT

C KINPUT
C INPUT CARD E.6.A - FUNCTION NO. AND TITLE KINPUT
C KINPUT

READ (S,12) I,(KTITLE(J) ,J=l,S) KINPUT
12 FORMAT(I4,4X,SA4) KINPUT

WRITE (6,13) I,(KTITLE(J) ,J=l,S) ,I,Jl,NPG PAGE
NPG=NPG+l PAGE

13 FORMAT('l WIND FORCE FUNCTION NO.' ,I4,4X,5A4,lOX,'NTI(' ,12,') =' KINPUT
* IS,46X, 'PAGE' ,IS/120X, 'CARDS E.6'/) PAGE

IF (I.LE.0.OR.I.GT.50) WRITE (6,14) KINPUT
14 FORMAT('O IMPROPER FUNCTION NO. PROGRAM TERMINATED. ') KINPUT

IF (I.LE.0.OR.I.GT.50) STOP 11 KINPUT
IF (NTI(I) .NE.O) WRITE (6,lS) I KINPUT

15 FORMAT('O FUNCTION NO.' ,14,' HAS ALREADY BEEN INPUTTED AND WILL BEKINPUT
* REPLACED BY THIS FUNCTION.') KINPUT
NTI(I) = Jl KINPUT
DO 16 J=l,S KINPUT

16 JTITLE(J,I) = KTITLE(J) KINPUT
J2 = Jl+4 KINPUT

C KINPUT
C INPUT CARD E.6.B WINDOP
C WINDOP

READ (S,60) (TAB(J) ,J=Jl,J2-2) ,NSV,NSR WINDOP
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60 FORMAT(3FI2.0,2II2)
TAB(J2-1) = DFLOAT(NSV)
TAB(J2) = DFLOAT(NSR)
IF (TAB(Jl).EQ.O.O) GOTO 22
WRITE(6,23) (TAB(J) ,J=Jl,J2-2) ,NSV,SEG(NSV) ,NSR,SEG(NSR)

23 FORMAT(' SPEC. HEAT RATIO SONIC VEL. ABS. PRESS.' ,7X,
* 'SEGMENT REF. SEGMENT' ,/3FI5.4,2(Ill,A4)11)
Jl=J2+1
GOTO 30

22 WRITE (6,18) (TAB (J) ,J=Jl,J2)
17 FORMAT(6FI2.0)
18 FORMAT (lOX, ' DO' , 13X, 'D 1' , 13X, 'D2' , 13X, 'D3' ,8X, 'REF. SEGMENT',

* 15FI5.411)
Jl = J2+1

C
C INPUT CARD E.6.C - NTMPTS
C

READ (5,11) NTMPTS
WRITE (6,19) NTMPTS

19 FORMAT('O WIND FORCE TABLES FOR' ,16,' TIME POINTS. 'II
* lIX,'T',14X,'FX(T)',15X,'FY(T)',15X,'FZ(T)' I)
TAB(Jl) = NTMPTS
Jl = Jl+l
J2 = Jl+4*NTMPTS-l

C
C INPUT CARDS E.6.D-E.6.N - NTMPTS CARDS OF T,FX(T) ,FY(T) ,FZ(T)
C

READ (5,20) (TAB(J),J=Jl,J2)
WRITE (6,21) (TAB(J) ,J=Jl,J2)

20 FORMAT(4FI2.0)
21 FORMAT(3X,FI2.6,3G20.6)

Jl = J2+1
30 CONTINUE
31 IF (NJNTF.LE.O) GO TO 51

DO 50 K=I,NJNTF
C
C INPUT CARD E.7.A - FUNCTION NO. AND TITLE
C

READ (5,12) I,(KTITLE(J),J=I,5)
WRITE (6,32) I,(KTITLE(J) ,J=I,5) ,I,Jl,NPG
NPG=NPG+l

32 FORMAT('1 JOINT FORCE FUNCTION NO.' ,I4,4X,5A4,10X,'NTI(' ,12,')
* I5,45X,'PAGE' ,I5/120X,'CARDS E.7'/)
IF (I.LE.0.OR.I.GT.50) WRITE (6,14)
IF (I.LE.0.OR.I.GT.50) STOP 12
IF (NTI(I).NE.O) WRITE (6,15) I
NTI (I) = Jl
DO 33 J=I,5

33 JTITLEeJ,I) = KTITLE(J)
C
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C INPUT CARD E.7.B - DO,D1,D2,D3,D4 (FOR NOW A BLANK CARD). KINPUT
C KINPUT

J2 = J1+4 KINPUT
READ (5,17) (TAB(J) ,J=J1 ,J2) KINPUT
WRITE (6,18) (TAB(J) ,J=J1,J2) KINPUT
J1 = J2+1 KINPUT

C KINPUT
C INPUT CARD E.7.C - NTHETA,NPHI KINPUT
C KINPUT

READ (5,11) NTHETA,NPHI KINPUT
TAB(J1 ) = NTHETA KINPUT
TAB(J1+1) = NPHI KINPUT
J1 = J1+2 KINPUT
IF (NTHETA.LT.O) GO TO 38 KINPUT
DO 35 J=l,NTHETA KINPUT

35 TH(J) = DFLOAT(J-1)*180.0/DFLOAT(NTHETA-1) KINPUT
WRITE (6,36) NTHETA,NPHI,(TH(J) ,J=2,NTHETA) KINPUT

36 FORMAT('O FUNCTION IS TABULAR FOR' ,13,' X' ,13,' VALUES OF THETA AKINPUT
*ND PHI'1130X, 'THETA'/5X, 'PHI' ,5X,'THETAO' ,F16.3,4F20.31 KINPUT
* (15X,5F20.3» KINPUT

37 FORMAT(F9.2,F10.3,5G20.7/(19X,5G20.7» KINPUT
GO TO 40 KINPUT

38 NPOLY = -NTHETA -1 KINPUT
WRITE (6,39) NPOLY,NPHI,(BLANK,J,J=l,NPOLY) KINPUT

39 FORMAT('O FUNCTION IS COEFFICIENTS OF' ,13,' ORDER POLYNOMIALS IN KINPUT
*(THETA-THETAO) FOR', 13,' VALUES OF PHI.' II KINPUT
* 27X,'COEFFICIENTS OF (THETA-THETAO)*.N'/ KINPUT
• 5X,'PHI' ,5X,'THETAO' ,7X,5(A4,'N =' ,12,11X)/(26X,A4,'N =' ,12,11X,KINPUT
* A4,'N =',I2,llX,A4,'N =',I2,llX,A4,'N =',12,llX,A4,'N =',12) ) KINPUT

40 WRITE (6,21) KINPUT
DO 49 I=l,NPHI KINPUT
PHIDEG = DFLOAT(I-1)*360.0/DFLOAT(NPHI) - 180.0 KINPUT

C KINPUT
C INPUT CARDS E.7.D - E.7.N NPHI SETS WITH NTHETA ITEMS PER SET. KINPUT
C EACH SET I IS FOR PHI (I) = -180 +(I-1)*360/NPHI DEGREES AND KINPUT
C ASSUMES DATA FOR PHI (NPHI+1) = 180 IS SAME AS PHI (1) = -180. KINPUT
C KINPUT

J2 = J1 + lABS (NTHETA) -1 KINPUT
READ (5,17) (TAB(J),J=J1,J2) KINPUT
WRITE (6,37) PHIDEG,(TAB(J) ,J=J1,J2) KINPUT
IF (NTHETA.LT.O) TAB(J1) = TAB(J1)*RADIAN KINPUT
IF (NTHETA.LT.O) GO TO 49 KINPUT

C KINPUT •
C FOR TABULAR DATA, FILL IN ZERO VALUES WITH INTERPOLATED NEGATIVE KINPUT
C VALUES. OVERWRITE VALUE IN FIRST COLUMN (SUPPLIED AS THETAO) WITH KINPUT
C VALUE FOR THETA = 0 AND ALL OTHER ZERO VALUES. KINPUT
C KINPUT

THETAO = TAB(J1) KINPUT r
IF (THETAO.EQ.O.O) GO TO 49 KINPUT
JJ = THETAO*DFLOAT(NTHETA-1)/180.0 + 1.0 + EPS(6) KINPUT
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JJI = Jl +JJ
IERROR = 0
IF (JJ1.GT.J2) IERROR = 1
IF (TAB(JJ1).LE.0.0) IERROR = 2
IF (IERROR.NE.O) GO TO 46
DO 45 J=I,JJ
JIJ = Jl+J-l
IF (J.NE.l.AND.TAB(JIJ) .GT.O.O) IERROR = 3

45 TAB(JIJ) = TAB(JJ1)*(TH(J)-THETAO)/(TH(JJ+l)-THETAO)
46 IF (IERROR.NE.O) WRITE (6,47) IERROR
47 FORMAT('O INPUT ERROR. INCONSISTENT VALUE OF THETAO.

* ' PROGRAM TERMINATED.')
IF (IERROR.NE.O) STOP 13

49 Jl = J2+1
50 CONTINUE
51 MXTBI = Jl-l

RETURN
END
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SUBROUTINE LINAXS(XO,YO,THETA,NIBTVS,TOTLGT) LINAXS
C REV 18 02/28/78LINAXS
C PURPOSE : PREPARE A LINEAR AXIS ON A PLOT. LINAXS
C LINAXS
C DESCRIPTION OF PARAMETERS: LINAXS
C XO,YO - STARTING POIHT (II IICHES, REL TO PLOTTER ORIGII). LINAXS
C LINAXS
C THETA - ANGLE OF AXIS, II DEGREES. LINAXS
C LINAXS
C NIHTVS- MAGNITUDE = NO. OF IHTERVALS DELINEATED BY TIC MARKS. LINAXS
C - SIGN DETERMINES WHETHER TIC MARKS ARE PLACED ON LINAXS
C POSITIVE OR NEGATIVE SIDE OF AXIS, RESPECTIVELY LINAXS
C (POSITIVE SIDE IS TO LEFT OF DIRECTION OF TRAVEL). LINAXS
C LINAXS
C TOTLGT- TOTAL LENGTH OF AXIS, IN INCHES. . LINAXS
C LINAXS
C SUBROUTINES REQUIRED: SIN, COS, PLOT (NOTE: SINGLE PRECISION). LINAXS
C LINAXS
C AUTHOR: W. D. FRYER, CALSPAN (MARCH 1967). LINAXS
C LINAXS
C PLAGIARIZED FROM CALSPAN SUBROUTINE LIBRARY CNO. CU 0035). LINAXS
C LINAXS

THR = 1.7453293E-2 * THETA LINAXS
SIHT = SINCTHB) LINAXS
COST = COS(THB) LINAXS

C LINAXS
DL = ABSCTOTLGT/ FLOATCNINTVS» LINAXS
DX = DL*COST LINAXS
DY = DL*SINT LINAXS

C LINAXS
TICX = -0.12* SINT LINAXS
TICY = 0.12* COST LINAXS
IFCNINTVS.GT.O) GO TO 30 LINAXS
TICX = -TICX LINAXS
TICY = -TICY LINAXS

C LINAXS
30 X = XO LINAXS

Y = YO LINAXS
C LINAXS

CALL PLOT (X +TICX,Y+TICY,3) LINAXS
CALL PLOT CX,Y,2) LINAXS
NINT = IABSCNIHTVS) LINAXS
DO 40 I=1,NIHT LINAXS
X = X+DX LINAXS
Y = Y+DY LINAXS
CALL PLOT(X,Y,2) LINAXS
CALL PLOTCX+TICX,Y+TICY,2) LINAXS

40 CALL PLOT(X,Y,2) LINAXS
C LINAXS

RETURN LINAXS
END LINAXS
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PLAGIARIZED FROM CALSPAN SUBROUTINE LIBRARY (NO. CU 0036).

XO,YO - STARTING POINT (IN INCHES, REL TO PLOTTER ORIGIN).

SUBROUTINES REQUIRED: SIN, COS, PLOT (NOTE: SINGLE PRECISION).
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REV 19

0.30103, 0.39794, 0.47712, 0.54407,
0.74036, 0.77815, 0.81291, 0.84510,
0.95424, 0.97772, 1.0 1

1 FLOAT(NODEC)

NDECS - MAGNITUDE OF NDECS SPECIFIES NO. OF DECADES.
- SIGN DETERMINES WHETHER TIC MARKS ARE TO BE PLACED

ON POS. OR NEG. SIDE OF AXIS, RESP. (POS. SIDE IS
TO LEFT OF PREDOMINANT DIRECTION OF TRAVEL).

EXTENT- MAGNITUDE OF EXTENT SETS OVER-ALL LENGTH OF AXIS
IN INCHES. IF EXTENT IS POSITIVE, TIC MARKS ARE
SPACED NORMALLY (LARGE INTERVALS FIRST). IF EXTENT
IS NEGATIVE, TIC MARKS ARE SPACED IN REVERSE ORDER
(SMALL INTERVALS FIRST).

THETA - ANGLE OF AXIS (DEGREES).

AUTHOR: W. D. FRYER, CALSPAH (MARCH 1967).

DESCRIPTION OF PARAMETERS:

SUBROUTINE LOGAXS(XO,YO,THETA,NDEC,EXTENT)

PURPOSE: PREPARE LOGARITHMIC AXIS ON A PLOT.

REVEBS = . FALSE.
IF(EXTENT.LT.O.O) REVERS = .TBUE.

NODEC = IABS(NDEC)
SPDEC = ABS(EXTENT)
THR = THETA*RPD
COST = COS(THR)
SINT = SIN(THR)

TICX1 =-0.05*SINT
TICY1 = 0.05*COST
TICXA = -0.12ISINT
TICXB = -0.20*SINT

LOGICAL REVERS
REAL XL(lS) ,XLO(19)
EQUIVALENCE (XLO(2) ,XL(l»
DATA XLOI 0.0 ,0.17609,

* 0.60206, 0.65321, 0.69897,
* 0.87506, 0.90309, 0.92942,

DATA RPD 11.7453293E-21

C

C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C

..

•
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TICYA = 0.12*COST LOGAXS ..
TICYB = 0.20*COST LOGAXS
IF(NDEC.GT.O) GO TO 50 LOGAXS

C LOGAXS
TICX1 = -TICX1 LOGAXS
TICY1 = - TICY1 LOGAXS
TICX2 = -TICX2 LOGAXS
TICXA = - TICXA LOGAXS
TICYA = -TICYA LOGAXS
TICXB = -TICXB LOGAXS
TICYB = - TICYB LOGAXS

C LOGAXS
50 COST = COST*SPDEC LOGAXS

SINT = SINT* SPDEC LOGAXS
TICX2 = TICXA LOGAXS
TICY2 = TICYA LOGAXS

C LOGAXS
XD = XO LOGAXS
YO = YO LOGAXS
ND = 1 LOGAXS
N = 0 LOGAXS

C LOGAXS
C *****GO TO START POS.***** LOGAXS

CALL PLOT(XO+TICXB,YO+TICYB,3) LOGAXS
CALL PLOT(XO,YO,2) LOGAXS

C LOGAXS
60 N = N+1 LOGAXS

Q = XL(N) LOGAXS
IF (, NOT. REVERS) GO TO 65 LOGAXS
M = 18-N LOGAXS
Q = 1. 0- XL (M) LOGAXS

65 X = XD + Q*COST LOGAXS
Y = YD + Q*SINT LOGAXS
CALL PLOT(X,Y,2) LOGAXS
CALL PLOT(X+TICX1,Y+TICY1,2) LOGAXS
CALL PLOT (X,Y,2 ) LOGAXS

C LOGAXS
N = N+1 LOGAXS
Q = XLCN) LOGAXS
IF (, NOT. REVERS) GO TO 75 LOGAXS
M = 18-N LOGAXS
Q = 1. 0 - XL (M) LOGAXS

75 X = XD + Q*COST LOGAXS •Y = YD + Q*SINT LOGAXS
CALL PLOTCX,Y,2) LOGAXS
CALL PLOT CX+TICX2.Y+TICY2,2) LOGAXS
CALL PLOT(X,Y,2) LOGAXS

C LOGAXS rIFCN-16) 60,80,100 LOGAXS
C LOGAXS
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C

C

80 TICX2 = TICXB
TICY2 = TICYB
GO TO 60

100 IF{ND .EQ. NODEC) GO TO 200
TICX2 = TICXA
TICY2 = TICYA
N = 0
XD = X
YD = Y
ND = ND+l
GO TO 60

200 RETURN
END
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FUNCTION LTIME(N)

DATA KTIME/OI
KTIME = KTIME+1
LTIME = KTIME
IF (N.EQ.O) KTIME = 0
RETURN
END

ORIGINAL CALSPAN ROUTINE PERFORMS AS FOLLOWS:
IT = LTIME(O) GIVES ELAPSED CPU TIME (INTEGER NUMBER OF 0.01

SECOND UNITS) SINCE SUBROUTINE REFERENCE WAS
RESET, AND RESETS THIS REFERENCE.

IT = LTIME (1) SAME, EXCEPT THAT THE REFERENCE IS NOT RESET.

THIS SUBROUTINE DOESN'T WORK WITH THE P-E COMPUTER
BUT THE CODE IS LEFT HERE AS A DUMMY SUBROUTINE.
HOWEVER, THERE IS A VERSION OF THIS SUBROUTINE THAT
CAN BE USED, BUT IT CAN ONLY BE COMPILED WITH THE
P-E FORTRAN 0 COMPILER. THE OBJECT DECK FOR THIS
SUBROUTINE IS KEPT SEPARATELY AND INCLUDED IN THE
TASK FILE WHEN THE PROGRAM IS LINKED

..LTIME
REV 111.2 08/08/84REVIII

TEMPORARY FORTRAN VERSION OF S/370 ASSEMBLER LANGUAGE ROUTINE FROMLTIME
CALSPAN LIBRARY THAT MEASURES ELAPSED CPU TIME IN UNITS OF 0.01 LTIME
SECONDS. IT SHOULD BE REPLACED WITH AN EQUIVALENT ROUTINE BY THE LTIME
USER TO ENABLE SUBROUTINE ELTIME TO PERFORM ON HIS COMPUTER. LTIME

LTIME
LTIME
LTIME
LTIME
LTIME
LTIME
LTIME
PECONV
PECONV
PECONV
PECONV
PECONV
PECONV
PECONV
PECONV
PECONV
LTIME
LTIME
LTIME
LTIME
LTIME
LTIME

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

.
(
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MAT31
01/03177MAT31

MAT31
MAT31
MAT31
MAT31
MAT31
MAT31
MAT31
MAT31
MAT31
MAT31

REV 17

ACl ,3) *B (3)
A(2,3)*B(3)
A(3,3)*B(3)

PERFORMS MATRIX MULTIPLICATION C = AB
WHERE A IS A 3X3 MATRIX, AND B AND C ARE VECTORS OF LENGTH 3.

SUBROUTINE MAT31 (A,B,C)

IMPLICIT REAL*8 (A-H,O-Z)
DIMENSION A(3,3) , B(3) , C(3)
C(l> = ACl,l>*B(l) + ACl,2)*B(2) +
C(2) = A(2,l>*B(l) + A(2,2)*B(2) +
C(3) = A(3,lhB(l> + A(3,2)*B(2) +
RETURN
END

C
C
C
C•

•

287



SUBROUTINE MAT33 (A,B,C)
C REV 17
C PERFORMS MATRIX MULTIPLICATION C = AB
C WHERE A, B AND C ARE ALL 3X3 MATRICEES.
C

IMPLICIT REAL*8 (A-H,O-Z)
DIMENSION A(3,3) , B(3,3) , C(3,3)
DO 10 1=1,3
DO 10 J=I,3

10 C(I,J) = A(I,l>*B<I,J) + A<I,2)*B(2,J) + A<I,3)*B(3,J)
RETURN
END
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SUBROUTINE ORTHO(P,X,L) ORTHO
C REV 03 05/31/730RTHO
C GENERATES A SET OF RIGHT HANDED ORTHONORMAL VECTORS (P), ORTHO
C GIVEN ONE OF THE VECTORS (X), WHERE ORTHO
C P - LX3 MATRIX OF 3 ORTHONORMAL VECTORS TO BE GENERATED. ORTHO
C X - GIVEN VECTOR. ORTHO
C L - 1ST SUBSCRIPT OF P IN CALLING PROGRAM. ORTHO
C O~~

IMPLICIT REAL*S(A-H,O-Z) ORTHO
DIMENSION P(L,3),X(3) ORTHO

M=2 ORTHO
N=3 ORTHO
TEST=O. ORTHO
DO 5 1=1,3 ORTHO
P(I,3)=X(I) ORTHO
D=I.-X(I)**2 ORTHO
IF(D.LE.TEST)GO TO 4 ORTHO
TEST=D ORTHO
D=DSQRT(D) ORTHO
P(I,I)=D ORTHO
P(I,2)=O. ORTHO
P(M,2)=X(N)/D ORTHO
P(N,2)=-X(M)/D ORTHO
P(M,I)=X(I)*P(N,2) ORTHO
P(N,I)=-X(I)*P(M,2) ORTHO

4 M=N ORTHO
N=I ORTHO

5 CONTINUE ORTHO
RETURN ORTHO

END ORTHO
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C
C
C
C
C
C

C

C
C
C

SUBROUTINE OUTPUT (IJK) OUTPUT
REV IV 02/01/SSMISDOT

COHTROLS TABULATED OUTPUT ON FORTRAH UNITS (STARTIHG WITH NO. 21) OUTPUT
OF SELECTED OPTIONAL SEGMEHT LINEAR AND ANGULAR ACCELERATIONS, OUTPUT
VELOCITIES AND DISPLACEMENTS, JOIHT PARAMETERS AND SELECTED DATA OUTPUT
FROM ALL ALLOWED COHTACT FORCE COMPUTATIONS BETWEEN BODY SEGMEHTS OUTPUT
AND VEHICLE COMPOHEHTS. OUTPUT

OUTPUT
IMPLICIT REAL-S (A-H,O-Z) OUTPUT
COMMOH/COHTRL/ TIME, NSEG, NJHT ,HPL ,HaLT, HaAG, HVEH, NGRHD , OUTPUT

_ NS,NQ,NSD,NFLX,HHRHSS,NWIHDF,NJHTF,HPRT(36),HPG PAGE
COMMOH/CMATRX/ Vl(3,30) ,V2(3,30) ,V3(3,12) ,BI2(3,3,60) ,A22(3,3,60) ,OUTPUT

- F(3,30) ,TQ(3,30) ,WJ(30),All(3,3,30) SLIP
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30),WMEGD(3,30),Ul(3,30),U2(3,30) ,OUTPUT

* SEGLP(3,30),SEGLV(3,30),SEGLA(3,30) ,NSYM(30) OUTPUT
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

* RPHI(3,30) ,HT(3,3,60) ,SPRING(S,90) ,VISC(7,90) , OUTPUT
* JHT(30) ,IPIH(30) ,ISING(30) ,IGLOB(30) ,JOIHTF(30) OUTPUT

COMMON/JBARTZ/ MHPL( 30) ,MHBLT( S) ,MlSEG( 30) ,MNBAG( 6), OUTPUT
* MPL(3,S,30),MBLT(3,S,S),MSEG(3,S,30),MBAG(3,10,6), OUTPUT
• HTPL( S,30) ,HTBLT( S,S) ,NTSEG( S,30) OUTPUT

COMMON/TITLES/ DATE (3) ,COMEHT(40) ,VPSTTL(20),BDYTTL(S), OUTPUT
• BLTTTL(S,S) ,PLTTL(S,30),BAGTTL(S,6) ,SEG(30), OUTPUT
* JOIHT(30) ,CGS(30),JS(30) OUTPUT

REAL DATE,COMEHT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOIHT OUTPUT
LOGICAL'1 CGS,JS OUTPUT
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

• PRJHT(7,30) ,HPANEL(S) ,HPSF,HaST,NSSF,HBGSF OUTPUT
COMMON/CNSHTS/ PI,RADIAH,G,THIRD,EPS(24), OUTPUT

• UHITL,UHITM,UHITT,GRAVTY(3),TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30) , ATBIII

• NSG(9) ,MSG(20,9) ,YCG,MCGIN(24,S) ,KREF(20,9) TTHKREF
COMMON/COMAIN/VAR(240) ,DER(240) ,DT,HO,BMAX,HMIN,RSTlME, OUTPUT

• ISTEP,NSTEPS,HDIHT,NEQ, IRSIN, IRSOUT OUTPUT
COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(S,20) ,MSDM(20) ,MSDN(20) OUTPUT
COMMON/HRNESS/ BAR(IS,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), OUTPUT

• XLONG(20) ,HTlME(2) ,IBAR(S,100) ,NL(2,100), OUTPUT
• HPTSPB(20),HPTPLY(20) ,HTHRHS(20) ,HBLTPH(S) OUTPUT

COMMON/WINDFR/ WTlME(30) ,QFU(3,S) ,QFV(3,S) ,WF(3,30),IWIND(30), WINDOP
• MWSEG(7,30) ,HFVSEG(6) ,NFVNT(S) ,MOWSEG(30,30) WINDOP

COMMON/TEMPVS/ TDATA(14,6S) ,ACC(7,20) ,Tl(3),T2(3) ,T3(3),T4(9) CHGIII
• ,TS(3,3),T6(3,3) ,T7(3) CHGIII

LOGICAL LTAPES , LTHIST OUTPUT
DATA LlNES/-l/,LPP/45/,HTMAX/6S/ CHGIII
DATA KMAX/20/,NMAX/22/,MCGMAX/S/ CHGIII

OUTPUT
IF (IJK.NE.O) GO TO 13 OUTPUT

OUTPUT
SET ALL FORCE ARRAYS TO ZERO. OUTPUT

OUTPUT
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DO 2 1=1,7
DO 2 J=1, 70

2 PSF(I,J) = 0.0
DO 3 1=1,4
DO 3 J=1,20

3 BSF(I,J) = 0.0
DO 4 1=1,10
DO 4 J=1,40

4 SSF(I,J) = 0.0
DO 5 1=1,3
DO 5 J=1,20

5 BAGSF(I,J) =0.0
DO 6 1=1,7
DO 6 J=I,30

6 PBJNT(I,J) = 0.0
GO TO 66

C
C LTHIST = TBUE MEARS PBIBT LIII OF TIME HISTOBY DATA FOB THIS
C TIME POIBT OU EACH OUTPUT UlIIT CBT).
C
C LTAPES = TBUE MEANS WRITE TIME HISTORY DATA 011 TAPE S.
C

13 NPRT4 = NPRT(4) + 4
IF (JlPBT4.LE.0 .OR. JlPRT4.GT.S) STOP 37
IF(JlPBT(26).EQ.6) GO TO 66
GO TO (66,66,66,15,16,17,17,16) , JlPRT4

15 LTAPES = . FALSE.
LTHIST = . TRUE.
GO TO 116

16 LTHIST = .TRUE.
LTAPES = .TRUE.
GO TO 116

17 LTHIST = .FALSE.
LTAPES = .TRUE.
GO TO 217

116 TEST = DMeD(TIME,DT)
TEST = DMIUl(TEST,DABS(DT-TEST»
IF «NPRT(26).EQ.0.OR.JlPRT(26).EQ.3).AJID.TEST.GE.EPS(S»

• LTHIST=.FALSE.
IF(.UOT.LTAPES.AJID .. 1I0T.LTHIST) GO TO 66

217 COHTIHUE
IF(NPRT(26).EQ.4) LTHIST=.FALSE.
IF(JlPRT(26).EQ.5) LTAPEB=.FALSI.
IFC.HOT.LTAPES.AJID .. NOT.LTHIST) GO TO 66
CALL ELTIME (I,S)
IF (LINES.GE.O) GO TO 21
PREVT = -999.0
LINES = 0
IF CIRSIN.NE.O) GO TO 10

C
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C 1ST TIME IN ROUTINE, READ CARD INPUT FOR OUTPUT CONTROL. OUTPUT
C OUTPUT
C 1. NO. OF POINT TOTAL ACCELERATIONS ,POINT NOS. AND LOCATION CHGIII
C 2. NO. OF POINT REL. VELOCITIES ,POINT NOS. AND LOCATION CHGIIl
C 3. NO. OF POINT REL. LINEAR DISPLACEMENTS ,POINT NOS. AND LOCATICHGIII
C 4. NO. OF SEGMENT ANGULAR ACCELERATIONS AND SEGMENT NOS. CHGIII
C 5. NO. OF SEGMENT BEL. ANGULAR VELOCITIES AND SEGMENT NOS. CHGIlI
C 6. NO. OF SEGMENT REL. ANGULAR DISPLACEMENTS AND SEGMENT lOS. CHGI II
C 7. NO. OF JOINT PARAMETERS AND JOINT lOS. OUTPUT
C 8. NO. OF SEGMENT WIND FORCES AND SEGMENT NOS. WINDOP
C 9. NO. OF JOINT FORCES AND TORQUE IJOS. WINDOP
C 10. NO. OF CENTER OF GRAVITY AND RELATED UIFORMATION WINDOP
C OUTPUT

WRITE(6,478) CHGIII
478 FORMAT(lX,I,2X, 'TABULAR TIME HISTORY CONTROL PARAMETERS') CHGIII

WRITE(6,479) CHGIII
479 FORMAT(3X,'TYPE KSG SELECTED SEGMENTS OR JOINTS') TTHKREF

DO 20 K=1,9 WINDOP
C OUTPUT
C INPUT CARDS H.(K).(J) FOR K=1,3 OUTPUT
C OUTPUT

IF (K.LE.3) READ (5,18) KSG,KBEF(l,K) ,MsG(l,K) ,(XSG(I,l,K) ,1=1,3) TTHKREF
18 FORMAT (I6,213,3F12.6) TTHKREF

IF (KSG.GT.KMAX) STOP 84 CHGIII
IF (K.GT.3) GO TO 201 ATSIII
IF (KSG.LE.l) BEAD(5,213) IDUMMY ATSIII

213 FORMAT(I2) ATSIlI
IF (KSG.LE.l) GO TO 201 ATSIII
DO 205 J=2,KSG ATSIII
READ (5,210) KREF(J,K) ,MSG(J,K) ,(XSG(I,J,K) ,1=1,3) TTHKREF

210 FORMAT (I9,I3,3F12.6) TTHKREF
205 CONTlHUE ATSIII
201 CONTINUE ATSIII

C OUTPUT
C INPUT CARDS H. (K) FOR K=4, 9 WINDOP
C OUTPUT

IF (K.GT.3) READ (5,19) KSG,(KBEF(J,K) ,MSG(J,K),J=l,KSG) TTHKREF
19 FORMAT(I6,2213/(I9,2113» TTHKREF

IF (KSG.GT.KMAX) STOP 85 CHGIII
WRITE (6,78) K,KSG, (MSG(J,K) ,J=l,KSG) TTHKREF
WRITE (6,81> (KREF(J,K) ,J=l,KSG) TTHKREF

78 FORMAT(' H.',Il,lX,I3,3X,2013) TTHKREF
81 FORMAT(' REF' ,2013) TTHKREF

DO 80 J=l,KSG TTHKREF
IF(KREF(J,K).GT.HGRHD.OR.KREF(J,K).LT.O) STOP 55 TTHKREF

80 CONTlHUE TTHKREF
IF (K.HE.7 .OR. KSG.EQ.O) GO TO 20 OUTPUT
DO 12 J=l,KSG OUTPUT
L = MSG(J,K) OUTPUT
IF (IABS(IPIH(L».EQ.4) MSG(J,K) = -L OUTPUT
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12 COH'l'UlUE
20 ISO(K) .. KSO

C
C READ INPUT CARDS R.10
C

READ (5,111) MeG
III FORMAT (I6)

IF (MeG.GT.MeOYAX) STOP B6
IF (MCG.EQ.O) 00 TO 114
DO 113 K=l,MeO
READ (5,112) M,H,(MCOIN(I+2,K),1=1,H)

112 FORMAT (2413)
IF (H.GT.HMAX) STOP B7
WRITE (6,117) 1,(MCGIH(I+2,K) ,1=1,1)

117 FORMAT(' R.10' ,13,3X,2213)
WRITE (6,Bl) II
MCOUl< l,K) = M

113 MCOII(2.K) = H
114 COH'l' UrnE

10 IF (.HOT.LTAPE8) GO TO 21
WRITE (B) HSEG,IJJlT,JlPL,IBLT,HBAO,llVER,HORHD,HPAllEL,

• MNPL, MHBLT ,IOISEO, IOIBAO, IIPL, MBLT ,IISEO, MBAO
WRITE (B) DATE ,COMEJlT,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL ,BAOTTL ,

- SEG.JOIH'l',UBITL,UBITM,UBITT.ISG,IISO,XSO,MCO.
- MCOII,KREF,HBRNSS,JlBLTPR,HPTSPB.NSD,MSDM,MSDN

21 IF (LTRIST) LlIES= LINES + 1
IF (YOD(LlIES,LPP}.EQ.1 .AND. LTRIST) CALL REDIHO (LIJlES,LPP)
NT = 20
USEC = 1000.0-TlME

C
C COMPUTE AND PRINT DATA FOR 9 TYPES OF OUTPUT ABOVE
C

DO 44 K=1,9
IF (HSO(K}.LE.O) GO TO 44
KSO = NSO(K)
IF (K.OT.8) GO TO 440
J3 = 3
IF (K.EQ.7) J3 .. 2
DO 43 J1=1,KSO,J3
J2 .. MIIO(J1+J3-1,KSO}
NT =NT + 1

C SETUP LOOICAL UBIT CONTROL (FOR PRINTER) FOR PERKIN &ELMER
CALL CARCON(NT,l}
DO 38 J=Jl,J2
L = IABS(YSO(J,K}}
GO TO (22.24.26,29,31,34,35,601},K

C
C 1. POINT TOTAL ACCELERATION III KREF (1) REFEREIiCE
C

22 IF(LPMI(L}.EQ.O} GO TO 521
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CALL MAT31(DPMI(l,I,L) ,XSG(I,J,K) ,T7)
GO TO 523

521 DO 522 JLz I,3
522 T7(JL) = XSG(JL,J,K)
523 CALL CROSS (WMEG(l,L) ,T7,Tl)

CALL CROSS (WMEG(I,L),Tl,T2)
CALL CROSS (WMEGD(l,L),T7,T3)
CALL MAT31(D(l,l,L) ,GRAVTY,T7)
CALL MAT31(D(l,I,L) ,SEGLA(l,L),T4)
DO 23 1=1,3
IF(MSG(J,K).LT.O) T4(I)=T4(I)+T7(I)
ACC(I,J) = (T4CI)+T3(I)+T2(I»/G

23 TI(I) = ACC(I,J)
IF(MSG(J,K).GE.O) GO TO 405
KRF=L
IF(LPMI(KBF).HE.O) CALL DOT31(DPMI(I,l,KBF),Tl,ACCCI,J»
IFCKREFCJ,K).EQ.I) GOTO 33
DO 600 II=l,3

600 ACCCII,J)=ACCCII,J)-GRAVTY(II)/G
GOTO 33

C
C 2. POINT REL. VELOCITY II KllEF(2) REFEREICE
C

24 IF(KREF(J,2).EQ.O) KBF = RVEH
IF(KBEF(J,2).NE.O) KBF = KREF(J,2)
IF(LPM!(L).EQ.O) GO TO 524
CALL MAT31(DPMI(l,I,L) ,XSG(I,J,K) ,T7)
GO TO 525

524 DO 526 JL=I,3
526 T7(JL) = XSGCJL,J,K)
525 CALL CROSS (WMEG(I,L) ,T7,Tl)

CALL DOT31(D(l,I,L) ,TI,T2)
DO 25 1=1,3

25 T3(I) = T2(I) + SEGLVCI,L) - SEGLV(I,KRF)
GO TO 28

C
C 3. POINT BEL. LINEAR DISPLACEMENT IN KREF(3) REFERENCE
C

26 IF(KREF(J,3).EQ.O) KBF = RVEH
IF(KREFCJ,3).HE.O) KBF = KREF(J,3)
IF (LPMI(L).EQ.O) GO TO 76
CALL DOT33 (DPMI(l,l,L),D(I,I,L),T4)
CALL DOT31 (T4,XSG(I,J,K) ,Tl)
GO TO 77

76 CALL DOT31 CD(I,l,L),XSG(I,J,K),TI)
77 DO 27 1=1,3
27 T3CI) = TI(I) + SEGLPCI,L) - SEGLP(I,KBF)
28 IF (LPMICKBF).EQ.O) GO TO 403

CALL DOT33(DPMICI,I,KRF) ,D(I,I,KRF),T5)
CALL MAT3I (T5,T3,ACC(l,J»
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GO TO 33
403 CALL MAT3l(D(1,1,KRF) ,T3,ACC(1,J»

33 ACC(4,J) = DSQRT(ACC(1,J)**2+ACC(2,J)**2+ACC(3,J)**2)
GO TO 38

C
C 4. SEGMENT ANGULAR ACCELERATION IN KREF(4) REFEREICE
C

29 DO 30 1=1,3
ACC(I,J) = WMEGD(I,L)/(2.0*PI)

30 Tl(I) = ACC(I,J)
405 CONTINUE

IF(KREF(J,K).EQ.O) GO TO 401
KRF = KREF(J,K)
IF(LPMI(KRF).EQ.O) GO TO 402
CALL DOT33(DPMI(1,1,KRF) ,D(l,l,KRF) ,T5)
CALL DOTT33(T5,D(1,1,L) ,T6)
CALL MAT3l(T6,Tl,ACC(1,J»
GO TO 33

402 CALL DOTT33(D(l,l,KRF) ,D(l,l,L) ,T6)
CALL MAT31(T6,Tl,ACC(1,J»
GO TO 33

401 KRF = L
IF(LPMI(KRF).NE.O) CALL DOT31(DPMI(1,1,KRF),Tl,ACC(1,J»
GO TO 33

C
C 5. SEGMENT REL. ANGULAR VELOC ITY IN KREF (5) REFERENCE
C

31 IF(KREF(J,5).EQ.0) KRF = lVER
IF(KREF(J,5).NE.O) KRF = KREF(J,5)
CALL DOT3l (D (l, I,L) ,WMEG( I,L) ,Tl)
CALL MAT31 (D(l,l,KRF) ,Tl,T2)
DO 32 1= 1, 3
IF (KRF.NE.L) T2(I)=T2(I)-WMEG(I,KRF)

32 T3(I) = T2(I)/(2.0*PI)
IF(LPMI(KRF).EQ.O) GO TO 449
CALL DOT31(DPMI(1,I,KRF},T3,ACC(1,J»
GO TO 483

449 CONTUIUE
DO 457 KJL= 1, 3

457 ACC(KJL,J) = T3(KJL)
483 ACC(4,J) :: DSQRT(ACC(1,J)**2+ACC(2,J)**2+ACC(3,J) **2)

GO TO 38
C
C 6. SEGMENT REL. ANGULAR DISPLACEMEIT II KREF(6) REFERENCE
C

34 IF(KREF(J,6).EQ.0) KRF = RVER
IF(KREF(J,6).HE.0) KRF = KREF(J,6)
IF (LPMI(KRF) .EQ.O.AHD.LPMI(L).EQ.O) GO TO 36
IF (LPMI(L).EQ.O) GO TO 435
CALL DOT33(DPMI(1,1,L),D(1,1,L) ,T4)
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43S IF CLPMICKRF).EQ.O) GO TO 436
CALL DOT33CDPMICI,I,KRF) ,DCI,I,KRF) ,TS)

436 IF CLPMICL).HE.O) GO TO 438
CALL DOTT33CDCI,I,L) ,TS,TI)
GO TO 37

438 IF CLPMICKRF).HE.O) GO TO 439
CALL DOTT33CT4,DCI,I,KRF),TI)
GO TO 37

439 CALL DOTT33CT4,TS,TI)
GO TO 37

36 CALL DOTT33CDCI,1,L) ,DCl,I,KRF) ,Tl>
37 CALL YPRDEGCTl,ACCCl,J»

TRACE = 0.S*CTlCl)+T2C2)+T3C3)-1.O)
IF CTRACE.GT. 1.0) TRACE = 1.0
IF CTRACE.LT.-l.O) TRACE = -1.0
ACCC4,J) = DACOSCTRACE)/RADIAY
GO TO 38

C
C 7. JOINT PARAMETERS
C

35 ACCCI,J) = PRJNTCI,L)
ACCC2,J) = PBJNTC2,L)/RADIAY
ACCC3,J) = PBJNTC3,L)/RADIAN
ACCC4,J) = PRJIITC4,L)/RADIAlJ
ACC CS, J) = DSQRT CPBJNT C5., L»
ACCC6,J) = DSQRTCPBJHTC6,L»

.ACCC7,J) = DSQRTCPRJNTC7;L»
GOTO 38

C
C 8. SEGMENT WIND FORCE IN KREF(8) REFERENCE
C

601 IFCKREFCJ,8).EQ.O) KRF = NGRND
IFCKREFCJ,8).NE.0) KRF = KREFCJ,8)
CALL MAT3l CDCl,l,KRF) ,WFCl,L) ,T2)
IFCLPMICKRF).EQ.O) GO TO 602
CALL DOT3lCDPMICl,1,KRF),T2,ACCCl,J»
GO TO 604

602 CONTINUE
DO 603 KJL=1,3

603 ACCCKJL,J) = T2CKJL)
604 ACCC4,J) = DSQRTCACCCl,J)**2+ACCC2,J)**2+ACCC3,J)**2)

38 CONTINUE
IF C.NOT.LTAPE8) GO TO 40
KK = 0
12 = 4
IF CK.EQ.7) 12 = 7
DO 39 J=Jl,J2
DO 39 1=1,12
KK = KK+l

39 TDATACKK,NT-20) = ACCCI,J)
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40 IF C.NOT.LTHIST) GO TO 43
IF CK.LE.6) WRITE CNT,41) USEC,CCACCCI,J),I=l,4),J=J1,J2)
IF CK.EQ.8) WRITE (NT,41) USEC,CCACCCI,J) ,1=1,4) ,J=J1,J2)

41 FORMATCF9.3,3C3X,4F9.3) )
IF CK.EQ.7) WRITE CNT,42) USEC,CCACCCI,J),I=l,7) ,J=J1,J2)

42 FORMATCF9.3,2CF5.0,3F9.3,2X,3F9.3»
43 CONTINUE

GO TO 44
C
C 9. JOINT FORCES & TORQUES IN KREF(9) GEOMETRIC COORDINATE SYSTEM
C

440 DO 860 L=l,KSG
KRF = NVEH
IFCKREFCL,9).HE.0) KRF = KBEFCL,9)
LL=MSGCL,K)
IF CLPMICKRF).EQ.O) GO TO 851
CALL DOT33 CDPMIC1,l,KRF) ,DC1,l,KRF) ,T5)
CALL MAT31 CT5,FC1,LL),T1)
CALL MAT31 CT5,TQC1,LL) ,T2)
DO 852 JJ=l,3
T1CJJ) = T1CJJ)/100.0

852 T2CJJ) = -T2CJJ)/100.0
GO TO 859

851 CONTIHtJE
CALL MAT31 CDC1,l,KRF),FC1,LL) ,T1)
CALL MAT31 CDC1,l,KRF),TQC1,LL) ,T2)
DO 853 JJ=l,3
T1CJJ) = T1CJJ)/100.0

853 T2CJJ) = -T2CJJ)/100.0
859 NT = NT + 1

C P & E CARRIAGE CONTROL
CALL CARCONCNT,l)
IF C.NOT.LTAPE8) GO TO 855
DO 854 JL=l,3
TDATA CJL ,NT-20) = T1CJL)

854 TDATA CJL+3,NT-20) = T2CJL)
855 CONTINUE

IF CLTHIST) WRITE CNT,857) USEC,T1,T2
857 FORMATCF9.3,3X,3F9.3,3X,3C2X,D10.3»
860 CONTINUE

44 CONTINUE
C
C 10. PRINT BODY PROPERTIES
C

IF CMCG.EQ.O) GO TO 131
DO 130 NCG=l,MCG
M= MCGINC l,NCG)
N = MCGINC2,NCG)
DO 120 J=l,9

120 T4CJ) = 0.0
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SUMW = 0.0
T7 C1) =0.0
T7(2)=0.0
DO 123 I=l,N
K = MCGINCI+2,NCG)
MJ = WCK)/G
V=CSEGLVC1,K)-SEGLVC1,M»**2

* +CSEGLVC2,K)-SEGLVC2,M»**2
* +CSEGLVC3,K)-SEGLVC3,M»**2
T7Cl)=T7Cl)+0.5*WG*V
SUMW = SUMW + MJ
DO 121 J=I,3
T7(2)=T7C2)+0.5*PHICJ,K)*CWMEGCJ,K)-WMEGCJ,M»**2

121 TICJ) = PHICJ,K)*WMEGCJ,K)
CALL DOT31 CDC1,I,K) ,Tl,T2)
CALL CROSS CSEGLPC1,K),SEGLVC1,K),Tl)
DO 122 J=1,3
T4CJ ) = T4CJ ) + WG*SEGLPCJ,K)
T4CJ+3) = T4CJ+3) + wa*SEGLVCJ,K)

122 T4CJ+6) = T4CJ+6) + WG*TICJ) + T2CJ)
123 CONTINUE

T7(3)=T7Cl)+T7C2)
DO 124 J=I,3

124 T4CJ) = T4CJ)/SUMW - SEGLPCJ,M)
C
C TRANSFORM FROM PRINCIPAL AXES TO LOCAL AXES
C

IF CLPMICM).EQ.O) GO TO 330
CALL DOT33CDPMIC1,I,M) ,DC1,I,M),T5)
CALL MAT31CT5,T4Cl),Tl)
CALL MAT31CT5,T4(4),T2)
CALL MAT31CT5,T4(7) ,T3)
GO TO 333

330 CONTINUE
CALL MAT31 CDCl,l,M) ,T4(1) ,T1)
CALL MAT31 CDC1,l,M),T4C4),T2)
CALL MAT31 CDC1,I,M) ,T4(7),T3)

333 CONTlHUE
NT = NT + 1
IF C.NOT.LTAPE8) GO TO 126
DO 125 J=I,3
TDATA CJ ,NT-20) = TICJ)
TDATA CJ+3,NT-20) = T2CJ)
TDATACJ+Q,HT-20) = T7CJ)

125 TDATACJ+6,HT-20) = T3CJ)
126 IF CLTHIST) WRITE CHT,127) USEC,Tl,T2,T3,T7
127 FORMAT CF9.3,3F8.3,QCIX,DI0.3»
130 CONTlHUE
131 CONTINUE

C
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•

C PRINT PLANE FORCES
C

MPSF = 0
IF (HPL.EQ.O) GO TO 49
IF (NPRT(18).EQ.1.0R.NPRT(18).EQ.7) GO TO 49
IF (NPRT(18).EQ.10.0R.NPRT(18).EQ.11) GO TO 49
IF (NPRT(18).GE.14) GO TO 49
DO 45 J=l,HPL

45 MPSF = MPSF + MNPL(J)
IF (MPSF.EQ.O) GO TO 49
DO 47 J1=l,MPSF,2
J2 = MINO(J1+1,MPSF)
NT = NT+1

C SETUP LOGICAL UNIT CONTROL (PRINTER CONTROL) FOR P & E
CALL CARCON(NT,l)
IF (.NOT.LTAPE8) GO TO 47
KK = 0
DO 46 J=J1.J2
DO 46 1=1,7
KK = KK+1

46 TDATA(KK.NT-20) = PSF(I,J)
47 IF (LTBIST) WRITE (NT,48) USEC.«PSF(I,J),I=l,7) ,J=J1.J2)
48 FORMAT(F9.3,2(F9.3,3F9.2,3F8.3)

C
C PRINT BELT FORCES
C

49 MBSF = 0
IF (NBLT.EQ.O) GO TO 67
IF (NPRT(18).EQ.2.0R.NPRT(18).GE.13) GO TO 67
IF (NPRT(18).GE.7.AND.NPRT(18).LE.9) GO TO 67
DO 50 J=l,NBLT

50 MBSF = MBSF + MYBLT(J)
IF (MBSF.EQ.O) GO TO 67
DO 52 J1=l,MBSF,2
J2 = MINO(J1+1,MBSF)
NT = NT+1

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E
CALL CARCON (NT, 1)
IF (.NOT.LTAPE8) GO TO 52
KK = 0
DO 51 J=J1,J2
DO 51 1= 1,4
KK = KK+1

51 TDATA(KK,NT-20) = BSF(I,J)
52 IF (LTHIST) WRITE (NT,53) USEC, «BSF(I,J) ,1=1,4) ,J=J1,J2)
53 FORMAT(F9.3,4(F15.6,F12.2,3X) )

C
C PRINT HARNESS-BELT ENDPOINT FORCES (STORED III BSF ARRAY).
C

67 IF (NHRHSS.LE.O) GO TO 71
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IF (HPRTC18).EQ.3.0R.NPRTC18).EQ.ll) GO TO 71
IF CHPRT(18).EQ.9.0R.NPRTC18).EQ.8) GO TO 71
IF CHPRT(18).EQ.13.0R.NPRTCI8).EQ.14) GO TO 71
IF CHPRT(18).GE.16) GO TO 71
MBSFl = MBSF + 1
DO 68 I=l,NHRHSS

68 MBSF = MaSF + HBLTPHCI)
DO 70 Jl=MBSFl,MBSF,2
J2 = MINOCJl+1,MBSFl
NT = IIT+l

C LOGICAL UNIT (PRINTER CONTROL) FOR P &E
CALL CABCONCNT,l)
IF (.NOT.LTAPE8) GO TO 70
KK = 0
DO 69 J=Jl,J2
DO 69 1=1,4
KK = KK+l

69 TDATACKK,NT-20) = BSFCI,J)
70 IF CLTHIST) WRITE CNT, 53) USEC, (CBSF (l ,J) ,1= 1, 4) ,J=Jl ,J2)

C
C PRINT SPRING DAMPER FORCES CSTORED IH BSF ARRAY).
C

71 IF CNSD.LE.O) GO TO 54
IF CHPRTC18l.EQ.4.0R.HPRT(18).EQ.9) GO TO 54
IF CHPRT(18).GE.12) GO TO 54
MaSFl = MBSF + 1
MBSF = MBSF + CHSD+l)/2
DO 73 Jl=MBSFl,MBSF,2
J2 = MIHOCJl+1,MBSF)
NT = NT+l

C LOGICAL UHIT CPRINTER CONTROL) FOR P & E
CALL CARCON CNT ,1)
IF C.HOT.LTAPE8) GO TO 73
KK = 0
DO 72 J=Jl,J2
DO 72 1=1,4
KK = KK+l

72 TDATACKK,NT-20) = BSFCI,J)
73 IF CLTHIST) WRITE CNT,74) USEC,CCBSFCI,J),I=1,4),J=Jl,J2)
74 FORMAT CF9.3,4(FI4.3,FI2.2,4X»

C
C PRINT SEGMENT CONTACT FORCES
C

54 MSSF = 0
IF CHPRTCI8).EQ.5.0R.NPRTCI8).EQ.13) GO TO 161
IF CNPRTCI8).EQ.I0.0R.HPRT(18l.EQ.l1l GO TO 161
IF (HPRT(18).GE.15) GO TO 161
DO 55 J=l,HSEG

55 MSSF = MSSF + MHSEGCJ)
IF CMSSF.EQ.O) GO TO 59
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•

..

DO 57 J:1,MSSF
NT : NT+ 1

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E
CALL CARCON(NT,l)
IF (.HOT.LTAPE8) GO TO 57
DO 56 I:1, 10

56 TDATA(I,NT-20) = SSF(I,J)
57 IF (LTHIST) WRITE (NT,58) USEC,(SSF(I,J),I=l,10)
58 FORMAT(2F9.3,3F9.2,3F8.3,2X,3F8.3)

161 CONTIHUE
C
C PRINT AIRBAG FORCES
C

59 IF (NBAG.EQ.O) GO TO 65
IF (HPRT(18).EQ.6.0R.HPRT(18).EQ.9) GO TO 65
IF (HPRT(18).GE.12) GO TO 65
Kl = 1
DO 64 J: 1, HBAG
IF (MNBAG(J).EQ.O) GO TO 64
KBAG : MNBAG(J)+HPANEL(J)+5
DO 63 J1=I,KBAG,4
J2 : MINO(Jl+3,KBAG)
K2 : Kl+J2-Jl
NT = NT+l

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E
CALL CABCOIHNT, 1)
IF (.NOT.LTAPE8) GO TO 61
KK : 0
DO 60 K:Kl ,K2
DO 60 1=1,3
KK : KK+1

60 TDATA(KK,NT-20) : BAGSF(I,K)
61 IF (.NOT.LTHIST) GO TO 63

IF (Jl.EQ.l) WRITE (NT,75) USEC,«BAGSF(I,K) ,1:1,3) ,K=Kl,K2)
IF (Jl.NE.l) WRITE (NT,62) USEC, «BAGSF(I,K) ,I:l,3),K:Kl,K2)

75 FORMAT (F9.3,3X,3F9.2,2(3X,3F9.3),3X,3F9.2)
62 FORMAT(F9.3,4(3X,3F9.2»
63 Kl : K2+1
64 CONTINUE
65 NT : NT-20

IF (HT.GT.NTMAX) STOP 56
IF (LTAPE8) WRITE (8) NT,USEC,«TDATA(I,J) ,1:1,14) ,J=I,NT)
PREVT : TIME
CALL ELTIME(2,8)

66 RETURN
END
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SUBROUTINE PANEL (DRR,ZR,JB) PANEL
C REV 111.2 08/08/84REVIII
C COMPUTES AIRBAG PARAMETERS DURUIG INFLATION OF BAG. PANEL
C PANEL
C GIVEN: DRR - DC MATRIX RELATIVE TO VESICLE PANEL
C ZR - CG LOCATION IN VESICLE REFERENCE PANEL
C PANEL
C COMPUTE: SEGLP,SEGLV,SEGLA,D,WMEG & WMEGD FOR SEGMENT JB. PANEL
C PANEL

IMPLICIT REAL'8 (A-H,O-Z) PANEL
DIMENSION DRR(3,3) ,ZR(3) ,Tl(3) ,T2(3) PANEL
COMMON/CONTRL/ TIME,NSEG,NJHT,NPL,HBLT,NBAG,HVEH,NGRHD, PANEL

• NS,NQ,NSD,NFLX,HHRHSS,HWIHDF,NJNTF,HPRT(36),HPG PAGE
COMMON/SGMNTSI D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30),U2(3,30) ,PANEL

• SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30),NSYM(30) PANEL
CALL MAT33 (DRR,D(l,l,NVEH) ,D(l,l,JB» PANEL
CALL MAT3l (DRR,WMEG(l,NVES) ,WMEG(l,JB» PANEL
CALL DOT3l (D(l,l,NVEH) ,ZR,SEGLP(l,JB» PANEL
CALL CROSS (WMEG(l,NVEH) ,ZR,Tl) PANEL
CALL DOT3l (D (1,1, NVEH) ,Tl ,SEGLV (l ,JB» PANEL
CALL CROSS (WMEG(l,NVEH) ,Tl,T2) PANEL
CALL DOT31 (D(I,I,NVEH) ,T2,SEGLA(l,JB» PANEL
DO 10 1=1,3 PANEL
SEGLP(I,JB) = SEGLP(I,JB) + SEGLP(I,NVEH) PANEL
SEGLV(I,JB) = SEGLV(I,JB) + SEGLV(I,NVES) PANEL
SEGLA(I,JB) = SEGLA(I,JB) + SEGLA(I,NVEH) PANEL

10 WMEGD(I,JB) = WMEGD(I,NVEH) PANEL
RETURN PANEL
END PANEL
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SUBROUTINE PDAUX (VAR,DER,NEQ,KDINT) PDAUX
C REV IV 07/24/86SLIP
C PURPOSE IS TO ACT AS INTERFACE BETWEEN INTEGRATOR AND DAUX TO PDAUX
C ACCOMODATE VARIABLE NUMBER OF FUNCTIONS TO BE INTEGRATED. PDAUX
C ~UX

C ARGUMENTS: PDAUX
C VAR - ARRAY OF NEQ STATE VARIABLES UPDATED BY DINT. PDAUX
C DER - ARRAY OF NEQ DERIVATIVES TO BE SUPPLIED BY DAUX. PDAUX
C NEQ - NUMBER OF STATE VARIABLES AND DERIVATIVES. PDAUX
C KDINT - INTEGRATION STEP HUMBER IN DINT. PDAUX
C PDAUX

IMPLICIT REALI8 (A-H,O-Z) PDAUX
DIMENSION VAR(3,1) ,DER(3,1) PDAUX
COMMON/CONTRLI TIME ,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, PDAUX

I NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTSI D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30),U2(3,30) ,PDAUX

I SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30),NSYM(30) PDAUX
COMMON/DESCRPI PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

I RPHI(3,30) ,HT(3,3,60) ,SPRING(S,90) ,VISC(7,90), PDAUX
I JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) PDAUX

COMMON/TITLESI DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(S), PDAUX
I BLTTTL(S,8) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30) , PDAUX
I JOINT(30) ,CGS(30) ,JS(30) PDAUX

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT PDAUX
LOGICALII CGS,JS PDAUX
COMMON/INTESTI SGTEST(3,4,30) ,XTEST(3,120) ,SEGT(120) ,REGT(120) PDAUX
REAL SEGT PDAUX
COMMON/FLXBLEI HF(4,12,8) ,B42(3,3,24) ,V4(3,8) ,NFLEX(3,8) PDAUX
COMMON/CEULERI IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30) , SLIP

I FE(3,30) ,TQE(3,30) ,CONST(S,30) SLIP
COMMON/TEMPVSI T(3,30) ,VXT(3) PDAUX
DIMENSION SD(3,3,30) , EU30) , NTST(30) , LSEG(30) ,RGTTL(4) PDAUX
LOGICAL LSEG PDAUX
DATA NTST/30101 PDAUX
DATA RGTTL/8HANG VEL ,8HLIN VEL ,8HANG ACC ,8HLIN ACC I PDAUX
CALL ELTIME(I,6) PDAUX
MBAG = NGRND PDAUX
IF (NTST(I).NE.O) GO TO 10 PDAUX
LSEG(I) = .FALSE. VAXCHG
NTST(I) = 1 ATBIII
DO S M=2,MBAG ATBIII
LSEG(M) = ISING(M) .GE.O .AND. JNT(M-l).NE.O ATBIII
IF (IABS(IPIN(M-l» .GE.S.AND.IEULER(M-l).GE.O) LSEG(M)=.FALSE. SLIP

S NTST(M) = M PDAUX
NTST(NGRND) = -NGRND PDAUX
LSEG(NGRND) = .TRUE. PDAUX
IF (NFLX.EQ.O) GO TO 10 PDAUX
DO 6 J=I,NFLX PDAUX
M= NFLEX(2,J) PDAUX

6 NTST(M) = -M PDAUX
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10 IF (KDINT.EQ.4) GO TO 48
IF (KDINT.GT.O) GO TO 20

C
C KDINT=O IMPLIES INITIAL CALL FROM DINT. PDAU! TO SUPPLY INITIAL
C VALUES TO STATE VARIABLES AHD COMPU'l'E VALUE OF NEQ.
C
C
C (A) SET Q TO IDENTITY QUATERHION
C

N = 0
DO 12 M=I,MBAG
IF (NTST(M).LT.O) GO TO 12
H = H+l
REGT(H) = RGTTL(I)
SEGT(H) = SEG(M)
E1(N) = 1. 0
DO 11 1=1,3
XTEST(I,N) = SGTEST(I,I,Y)**2

11 VAR(I,H) = 0.0
12 CONTINUE

C
C (B) SEGLP OF REFERENCE SEGMENTS
C

DO 14 M= I,MBAG
IF (LSEG(Y» GO TO 14
H = H+l
REGT(H) = RGTTL(2)
SEGT(N) = SEG(Y)
DO 13 1=1,3
XTEST(I,H) = SGTEST(I,2,M)**2

13 VAR(I,H) = SEGLP(I,M)
14 CONTIHUE

C
C (C) WMEG
C

DO 16 M= I,MBAG
IF (HTST(Y).LT.O) GO TO 16
H = H+l
REGT(H) = RGTTL(3)
SEGT(H) = SEG(M)
DO 15 1= I, 3
XTEST(I,H) = SGTEST(I,3,M).*2

15 VAR(I,H) = WMEG(I,M)
16 COHTINUE

C
C (D) SEGLV OF REFEREHCE SEGMENTS
C

DO 18 M=I,MBAG
IF (LSEG(M» GO TO 18
N = H+l
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•

REGTCN) = RGTTL(4) PDAUX
SEGTCN) = SEGCM) PDAUX
DO 17 1=1,3 PDAUX
XTESTCI,N) = SGTESTCI,4,M)112 PDAUX

17 VARCI,N) = SEGLVCI,M) PDAUX
18 CONTINUE PDAUX

NEQ = 31N PDAUX
GO TO 40 PDAUX

20 IF CKDINT.NE.1) GO TO 30 PDAUX
C PDAUX
C KDINT = 1, 1ST STEP IN ADVANCING INTEGRATING INTERVAL, PDAUX
C SAVE DC MATRICES IF TIME HAS ADVANCED. PDAUX
C PDAUX

N = 0 PDAUX
DO 22 M=l,MBAG PDAUX
IF CNTSTCM).LT.O) GO TO 22 PDAUX
N = N+1 PDAUX
DO 21 J=1,3 PDAUX
DO 21 1=1,3 PDAUX

21 SDCI,J,N) = DCI,J,M) PDAUX
22 CONTINUE PDAUX

C PDAUX
C KDINT > 0,1 - FETCH SAVED DC MATRICES AND UPDATE BY CURRENT THETA.PDAUX
C PDAUX
C CA) UPDATE D BY Q PDAUX
C PDAUX

30 N = 0 PDAUX
DO 32 M=l,MBAG PDAUX
IF CNTSTCM).LT.O) GO TO 32 PDAUX
N = N+1 PDAUX
EDOTE = VARC1,N)112 + VARC2,N)112 + VARC3,N)112 PDAUX
IF CEDOTE.GE.1.0) KDINT = -KDINT PDAUX
IF CKDINT.LE.O) GO TO 99 PDAUX
E1CN) = DSQRTC1.0-EDOTE) PDAUX
CALL DSETQCSDC1,l,N) ,VARC1,N) ,EDOTE,E1CN) ,DC1,l,M» PDAUX

32 CONTINUE PDAUX
C PDAUX
C KDINT > 0 - STORE STATE VARIABLES INTO PROGRAM ARRAYS. PDAUX
C PDAUX
C CB) SEGLP OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 35 M=l,MBAG PDAUX
IF CLSEGCM» GO TO 35 PDAUX
N = N+1 PDAUX
DO 34 1=1,3 PDAUX

34 SEGLP(I,M) = VARCI,N) PDAUX
35 CONTINUE PDAUX

C PDAUX
C CC) WMEG PDAUX
C PDAUX
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DO 31 M=I,MBAG PDAUX L

IF CNTSTCY).LT.O) GO TO 31 PDAUX
N = N+l PDAUX
DO 36 1= 1,3 PDAUX

36 WMEGCI,Y) = VARCI,N) PDAUX
31 CONTlHUE PDAUX

C PDAUX
C CD) SEGLV OF REFERENCE SEGMEITS PDAUX
C PDAUX

DO 38 Y= I,MBAG PDAUX
IF CLSEGCY» GO TO 38 PDAUX
N = N+l PDAUX
DO 37 1=1,3 PDAUX

37 SEGLVCI,M) = VARCI,N) PDAUX
38 CONTINUE PDAUX

C PDAUX
C CALL DAUX ROUTINE TO COMPUTE DERIVATIVES PDAUX
C PDAUX

40 CALL DAUXCO) PDAUX
C PDAUX
C STORE DERIVATIVES FOR INTEGRATING SUBROUTIIlE. PDAUX
C PDAUX
C CA) DERIVATIVE OF Q PDAUX
C PDAUX

.N = 0 PDAUX
DO 39 M=I,MBAG PDAUX
IF CNTSTCM).LT.O) GO TO 39 PDAUX
N = N+l PDAUX
CALL CROSSCVAR(I,N) ,WMEGCl,M) ,VXT) PDAUX
DO 41 1= I, 3 PDAUX

41 DERCI,N) = 0.5*CE1(N)*WMEG(I,M) + VXTCI) PDAUX
39 CONTINUE PDAUX

NQUAT = N PDAUX
C PDAUX
C (8) SEGLV OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 43 M=I,MBAG PDAUX
IF (LSEG(Y» GO TO 43 PDAUX
N = N+l PDAUX
DO 42 1=1,3 PDAUX

42 DERCI,N) = SEGLVCI,M) PDAUX
43 CONTINUE PDAUX

C PDAUX
C (C) WMEGD PDAUX
C PDAUX

DO 47 M= I,MBAG PDAUX
IF (NTSTCM).LT.O) GO TO 47 PDAUX
N = N+l PDAUX
DO 44 1=1,3 PDAUX

44 DER(I,N) = WMEGD(I,M) PDAUX
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47 CONTINUE
C
C CD) SEGLA OF REFERENCE SEGMENTS
C

DO 46 M= 1, MBAG
IF CLSEGCY» GO TO 46
N .. N+l
DO 45 1=1,3

45 DERCI,N) = SEGLACI,M)
46 CONTINUE

IF CKDINT.NE.4) GO TO 99
48 N = 0

DO 51 Y=I,MBAG
IF CNTSTCM).LT.O) GO TO 51
N = N+l
EICN) = 1. 0
DO 50 1=1.3
DERCI,N) = 0.5*WMEGCI,M)

50 VARCI,N) = 0.0
51 COHTINUE
99 IF CKDINT.EQ.2) KDINT = NQUAT

CALL ELTlMEC2,6)
RETURN
END
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REV IV
SUBROUTlHE PLEDGCAREAL,BD,PL}

C

C
IMPLICIT REAL.SCA-H,O-Z}
LOGICAL AREAL
DIMENSION BDC24},PLC24}
DIMENSION HAREAC2,2,5},ZCC3,14) ,X(3),UVC3,2},IV(14)

C SHARED WITH PLELP-PLSEGF
COMMOI/TEMPVS/DMNTC3,3),DHIT(3,3) ,DUMl(lS} ,TM(3},RC3) ,RM(3) ,

X DUM2(9) ,UPC3} ,VP(3) ,U(3} ,VC3} ,EU(3) ,EV(3),ET(3),
X A(2) ,B(2) ,CCC2} ,DUM4(12) ,TH(3) ,XH(3} ,RMD(3) ,RJlD(3),
X APTC2,2,2) ,AC(2,2},BC(2,2} ,AFP,E(2,2) ,DELT,AREA,
X AB,BB,BTC2} ,XNC(3} ,UBC3} ,P,AMB,FM,T4(3} ,ALIMC2,2)

EQUIVALENCE CUVCl,l),U(l}}
EQUIVALENCE (ALIMC1,l},BMIN) ,(ALIMC1,2},AMIN)
EQUIVALENCE CALIMC2,l} ,BMAX} ,(ALIMC2,2) ,AMAX}
EQUIVALEICE CACC1,l),BBl},(ACC1,2},AA1}
EQUIVALEICE CACC2,l),BB2) ,CACC2,2},AA2}
EQUIVALENCE CBCC1,l},AB1},(BC(1,2),BAl}
EQUIVALENCE (BCC2,l) ,AB2) ,(BC(2,2) ,BA2)

AREA = 0.0
AREAL = •FALSE.

CALCULATE CENTER OF ELLIPSE II PLANE
C T4 IS VECTOR FROM CENTER OF ELLIPSOID TO CENTER OF ELLIPSE

DO 10 I = 1,3
T4 (I) = FM.XHC I}

10 KNCCI) = KNCCI) + T4(1)
C KNC PI TO CENTER OF ELLIPSE
C PUT PLANE VECTORS IN ELLIPSE SYSTEM TH IS PLANE VECTOR

IF CBD(1).LT.0.O} CALL MAT33CBD(S) ,DMHT,DHIT)
IF CBD(1).LT.0.0) GO TO 20
DO 15 I = 1,3
DO 15 J = 1,3

15 DHNTCI,J) = DMNTCI,J)
20 CALL MAT31CDHNT,PLC S) ,UP)

CALL MAT31CDHNT,PL(13) ,VP)
CALL MAT31CDHNT,PLC1S), U}
CALL MAT31CDHNT,PLC21}, V)

C U IS P2 - PI, V IS P3 - PI, PLAn VECTOR IS TM
CALCULATE CENTER FROM PI IN U, V COORDIIATES

BCl) = CUPCl).KNCCl) + UP(2).XNC(2) + UPC3l*DlC(3»/PLC12)
BC2) = CVP C1l*DlC Cl) + vp C2} •XNC (2) + VP C3} •XNC C3» 1PL C17}
AMIN = -B Cl)
ANAX = 1.0 - BC1}
BMIN = -B(2)
BMA! = 1.0 - BC2}

C GET ELLIPSE EQUATION
DO 25 I = 1,2
DO 25 J = 1,2

25 ECI,J) = 0.0
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IF (BD(l).GT.O.O) GO TO 35
C TREAT HYPER AS ELLIPSE FOR FIRST GUESS

DO 30 I = 1,3
EU(I) = U(I)*BD(I+16)

30 EV(I) = V(I)*BD(I+16)
C GET INTERSECTION OF PLANE WITH BOX

CALL HYBOX(BD(2) ,TH,T4,MB,ZC,IV)
IF (MB.LT.6) GO TO 140
GO TO 40

35 CALL MAT31 (BD(7) ,U,EU)
CALL MAT31 (BD(7) ,V,EV)

40 DO 45 K = 1,3
E(l ,1> = E(1,1> + U(K) *EU (K)
E(1, 2) = E(1, 2) + V(K) *EU (K)

45 E(2,2) = E(2,2) + V(K)*EV(K)
DELT = E(l,l)*E(2,2) - E(l,2)**2

C WHAT ABOUT AMR FOR HYPER?? 1 - FM**P ?
R2D = AMR/DELT

COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN ALPHA
AA2 = DSQRT(E(2,2)*R2D)
AA1 = -AA2

C BA IS VALUE OF BETA AT AT ALPHA MAX
BA1 = E(l,2)*AA2/E(2,2)
BA2 = -BA1
IF (BD(1).GE.-2.0) GO TO 50
CALL HYBHD(MB,ZC,IV,UP,-l.,X)
CALL HYLIM(AA1,U,BA1,V,FM,XH,X,BD)

50 AMIH = DMAX1(AA1,AMIN)
IF (AMIN.GE.AMAX) GO TO 140

. IF (BD(1).GE.-2.0) GO TO 55
CALL HYBHD(MB,ZC,IV,UP, 1.,X)
CALL HYLIM(AA2,U,BA2,V,FM,XH,X,BD)

55 AMAX = DMIH1(AA2,AMAX)
IF (AMIN.GE.AMAX) GO TO 140

COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN BETA
BB2 = DSQRT(E(1,1)*R2D)
BB1 = -BB2

C AB IS VALUE OF ALPHA AT AT BETA MAX
AB1 = E(l,2)*BB2/E(l,l)
AB2 = -AS1
IF (BD(1).GE.-2.0) GO TO 60
CALL HYBND(MB,ZC,IV,VP,-l. ,X)
CALL HYLIM(BB1,V,AB1,U,FM,XH,X,BD)

60 BMIN = DMAX1(BB1,BMIH)
IF CBMIN.GE.BMAX) GO TO 140
IF (BD(1).GE.-2.0) GO TO 65
CALL HYBHD(MB,ZC,IV,VP, 1.,X)
CALL HYLIM(BB2,V,AB2,U,FM,XH,X,BD)

65 BMAX = DMIH1(BB2,BMAX)
IF (BMIH.GE.BMAX) GO TO 140
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L = 2
B- (AMIH) B- (AMAK)
B+(AMIN) B+(!MAX)

CLOCKWISE STABTIIG WITH AMIH

COMPUTE ALPHA'S AT BMIN AND BMAX; BETA'S AT !MIN AND AMAX IF NOT ON
C ELLIPSOID

IF (BD(1).LT.-2.0) GO TO 80
DO 76 L = 1,2
K = 3 - L
DO 75 J = 1,2
DIS = 0.0
AFP = BC(J,L)
IF (ALIM(J,L).EQ.AC(J,L» GO TO 74
AFP = ALIM(J,L)/E(L,L)
DISC = AMB/E(L,L) - DELT*AFP**2
DIS = 0.0
IF (DISC.GT.O.O) DIS = DSQRT(DISC)
AFP = -AFP*E(1,2)

74 APT(l,J,L) = DMAX1 (AFP-DIS,ALIM(l,K»
APT(2,J,L) = DMINI (AFP+DIS,ALIM(2,K»

75 CONTINUE
76 COHTIHtJE

GO TO 95
80 DO 90 L = 1,2

K = 3 - L
DO 89 J = 1,2
DIS = 0.0
BT(}) = BC(J,L)
BT(2) = BC(J,L)
IF (ALIM(J,L).EQ.AC(J,L» GO TO 88
M = 2
IF (ALIM(J,L).LT.O.O) M= 1
CM = BC(M,L)/AC(M,L)
CL = ALIM(J,L)*CM
DO 82 I = 1,3

82 RM(I) = T4(I) + ALIM(J,L)*(UV(I,K) + CM*UV(I,L»
DO 85 I = 1, 2
CALL HYVAL(BT(I),UV(I,L) ,RM,BD,I)

85 BT(I) = BT(I) + CL
88 APT(l,J,L) = DMAX1 (BT(l) ,ALIM(l,K»

APT(2,J,L) = DMIN1 (BT(2),ALIM(2,K»
89 CONTIHtJE
90 CONTINUE

C SET UP LEGAL BOUNDARIES
C APT L = 1
C A-(BMII) A-(BMAX)
C A+ (BMIN) A+ (BMAX)
C SET UP HAREA (LIRE SEGMENTS)

95 L = 0
HAREA(l,l,L+1) = AMIN
HAREA(2,1,L+1) = APT(2,l,2)
HAREA(1,2,L+1) = !MIN
HAREA(2,2,L+1) = APT(l,l,2)
IF (APT(2,l,2) .GE.APT(l,l,2» L = L + 1
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..

HAREACl,I,L+l) = APTCl,I,I)
HAREAC2,I,L+l) = BYIN
HAREACl,2,L+l) = APTC2,I,I)
HAREAC2,2,L+l) = BYIN
IF CAPT C2, 1, 1) • GE . APT (l , 1, 1» L = L + 1
HAREACl,I,L+l) = !MAX
HAREAC2,I,L+l) = APTCl,2,2)
HABEACl,2,L+l) = !MAX
HAREAC2,2,L+l) = APTC2,2,2)
IF CAPTC2,2,2).GE.APTCl,2,2» L = L + 1
HAREACl,I,L+l) = APTC2,2,1)
HAREAC2,I,L+l) = BMA!
HAREACl,2,L+l) = APTCl,2,1)
HAREA(2,2,L+l) = BMAX
IF CAPTC2,2,1).GE.APTCl,2,1» L = L + 1
IF CL.LE.l) GO TO 140
HAREA (l , 1,L+ 1) = HAREA C1, 1, 1)

HAREAC2,I,L+l) = HAREAC2,1,1)
IF CBDCl).GE.-2) CALL PLREACL,HAREA,ABEA,AB,BB,E,DELT,AMR)
IF CBDCl).LT.-2) CALL BYREACL,HAREA,AREA,AB,BB)
AREAL = AREA.GT.O.O
IF C.NOT.AREAL) GO TO 140

C
DO 120 I = 1,3
RMCI) = AB*UCI) + BB*VCI) + T4CI)

120 RMDCI) = RYCI)
COMPUTE POINT ON ELLIPSOID BELOW CENTROID CCOHTACT POINT?)
CONVERT PLANE VECTOR. ET = E*TY
C TRY TO USE OTHER LOGIC

IFCBDCl).LT.O.O)GO TO 130
CALL MAT31CBD(7) ,TY,ET)
A2 = TMCl)*ETCl) + TM(2)*ETC2) + TM(3)*ETC3)
Al = AB*CTMCl)*EUCl)+TMC2)*EUC2)+TYC3)*EUC3»

I+FM+ BB*CTMCl)*EVCl)+TMC2)*EVC2)+TYC3)*EVC3»
Al = Al/A2
AO = CAB**2*ECl,l) + 2.*AB*BB*ECl,2) + BB**2*EC2,2) - AMR)/A2
DISC = Al*.2 - AO
IFCDISC.LT.O.O)DISC = 0.0
P = Al + DSQRTCDISC)
GO TO 140

COMPUTE FOR HYPER
130 CALL BYVALCCA,TH,RM,BD,I)

P = -CA
CALL DOT31CBD(8) ,RMD,BY)

140 RETURN
END
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SUBROUTINE PLELP(Y.MM,H,NH,HT) PLELP
BEV IV 02/07/87HYPER

IMPLICIT REAL'SCA-H,O-Z) PLELP
LOGICAL AREAL EDGE
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,HTICSO).HTAB(1250).TAB(4500)PLELP
COMMON/SGMNTS/ D(3.3,30),WMEG(3,30) ,WMEGD(3,30).UIC3,30),U2C3,30),PLELP

• SEGLP(3,30),SEGLVC3,30) ,SEGLA(3,30) ,HSYM(30) PLELP
COMMON/FORCES/PSF(7,70),BSF(4,20).SSF(10,40).BAGSFC3,20), HCFORC

• PRJHT(7,30) ,HPAHEL(5) ,IPSF,HBSF,HSSF,HBGSF PLELP
COMMOH/CHTSRF/ PLC24,30),BELTC20.S).TPTSC6.8).BDC24,40) EDGE
COMMON/CSTRHT/ AI3(3,3,24) ,A23(3,3,24),B31(3.3,24) .B32(3,3.24), PLELP

• HHTC3,3,12) ,RK1C3,12) ,RK2C3,12) ,QQ(3,12) .TQQC3,12) ,PLELP
• RQQ(3,12) .HQQ(3.12) ,SQQ(12) ,CFQQ(12), PLELP
• KQ1(12) ,KQ2(12) ,KQTYPE(12) PLELP

COMMON/RSAVE/ XSG(3,20,3) ,DPMIC3,3,30) ,LPMI(30), TGMOD7
• HSG(9),MSGC20,9) ,NCG,MCGIH(24,S),KBEF(20,9) TGMOD7

COMMOH/TEMPVS/DMNT(3,3) ,TEMPC3,3) ,B(3.3).XMH(3) ,RLH(3),XYY(3), PLELP
• TM(3) ,R(3) ,RM(3) ,DMNWN(3) ,RLM(3) ,RH(3) ,VMH(3) ,VR(3) , PLELP
• WNM(3) .WCM(3) ,WCN(3),VREL(3) ,FFM(3) ,FR(3).TQM(3), PLELP
• TQN(3) ,TQHT(3) ,T(3) ,H(3) ,TH(3),XBC3).RMD(3) ,RHD(3), EDGE
• TD(3) ,TT4C3.4) ,TT5(3,4) ,XNC(3) ,UB(3) ,P,AMR,FM,CF. EDGE
• VRM,VRT,VRTS,VRTEST,TF,ELOSS,MCF,HCF TGMOD7

CALL ELTlME(1,21) PLELP
CALL DOTT33(D(1,1,M) ,D(l,l,H) ,DMNT) PLELP
DO 10 I = 1,3 PLELP

10 XMN(I) = SEGLP(I,M) - SEGLPCI,N) PLELP
CALL MAT31(DC1,l,M) ,XMN,XYY) PLELP
CALL MAT31(DMNT,PL(1,HH) ,TY) PLELP
CALL MAT31 (DMNT,PL(5,NN) ,TD) EDGE
BET = 0.0 EDGE
J = 3 HYPER
IF(BD(l,MM).LT.O.O) J = 4 HYPER
DO 15 1=1,3 EDGE
J = J + 1 HYPER
XNCCI) = XMM(I) + BD(J,MM) - TD(I) HYPER

15 BET = BET - TM(I)'XNC(I) EDGE
EDGE
EDGE
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER

C

C
C BET IS FROM CENTER OF FIGURE TO PLANE

IF(BD(l,MM).GT.O.O)GO TO 30
C PUT PLANE VECTOR INTO HYPER

CALL MAT31(BD(S,MM),TY,TH)
CALL MAT31(BD(S,MM),XNC,UB)
DO 20 I = 1,3
XNC(I) = US(I)
UHCI) = DABS(TH(I»*BD(I+1,MM)/BD(I+19,MM)
R(I) = BD(I+19,MM)/(BD(I+19,MM) - 1.0)

20 RND(I)= UH(I)*'R(I)
ALP = HYPEN(BD(l,MM) ,R,RHD)
DO 25 I = 1,3
POW = 1.0/(BD(I+19,MM) - 1.0)
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XHCI) = -DSIGNCBDCI+l,MM)*CUHCI)*ALP)**POW,THCI» HYPER
25 RNDCI) = XHCI) HYPER

BTE = THCl)*XHCl) + TH(2)*XHC2) + TH(3)*XHC3) HYPER
FM = BET/BTE HYPER
AMR = 1.0 - DABSCFM)**C-BDCl,MM» HYPER
GO TO 35 HYPER

C CODE FOR ELLIPSE XH = E'T EDGE
C EDGE

30 CALL MAT3lCBDC16,MM) ,TM,XH) HYPER
BTS = TMCl)*XHCl) + TM(2)*XHC2) + TM(3)*XHC3) EDGE
BTE = - DSQRTCBTS) PLELP
FM = BET/BTS EDGE
AMR = 1.0 -BET*FM EDGE

C EDGE
35 P = BET - BTE HYPER

PSFCl,NPSF) = P PLELP
MCF = NTABCNT+l) PLELP
NCF = -MCF PLELP
IFCNCF.GT.O)CFQQCNCF) = -999. PLELP
IFCP.LE.O.O) GO TO 85 HYPER

C EDGE
C CALL EDGE ROUTINE TO FIND IF ELLIPSOID INTERSECTS FINITE PLANE EDGE
C IF IT DOES; AREAL WILL BE TRUE, P WILL BE PENETRATION AT CENTROID EDGE
C AND RK WILL BE LOCATION OF CENTROID EDGE
C RY IS REFERENCED TO CENTER OF ELLIPSOID EDGE
C USE OLD FORMULA FOR ROLL-SLIDE?, I.E. ROLL-SLIDE SHOULDN'T EDGE
C CALL PLEDG EDGE
C EDGE

LT = NTABCNT) EDGE
IFCTABCLT+22).LE.0.0)GO TO 40 HYPER

C ~~

IF CAMR.LE.O.O) GO TO 85 HYPER
IF CBDCl,MM) .LT.0.0.AND.BDC23,MM) .NE.O.O) STOP 22 HYPER
CALL PLEDGCAREAL,BDCl,MM) ,PLCl,NN» EDGE
IFC.NOT.AREAL)GO TO 85 HYPER
PSFCl,NPSF) = P EDGE

C EDGE
40 IF CTABCLT+22).GT.-2.0.AND.AMR.LE.0.0) GO TO 85 HYPER

RHO = 0.0 HYPER
IFCMCF.GT.O)RHO = TABCMCF+4) PLELP
BETE = 1.0 + RHO*P/BTE HYPER
IFCBDCl,MM).GT.O.O)BETE s BETE/BTE HYPER
IFCBDCl,MM).LT.O.O)CALL DOT3lCBDC8,MM) ,RND,XH) HYPER
TRT = P*Cl.O - RHO) EDGE
J = 3 HYPER
IFCBDCl,MM).LT.O.O)J = 4 HYPER
DO 45 I = 1,3 HYPER
J = J + 1 HYPER
IFCTABCLT+22) .LE.O.O)RMCI) = BETE*XHCI) EDGE
IFCTABCLT+22) .GT.O.O)RKCI) = RKCI) - TRT*TKCI) EDGE
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RLMCI) = RMCI) + BDCJ,MM)
45 RNCI) = RLMCI) + XMMCI)

CALL DOT31CDMNT,RN,RLN)
IF CTABCLT+22).GT.0.O) GO TO 55
IF CTABCLT+22).GT.-3.0.AND.TABCLT+22).LT.0.0) GO TO 55

C
C CHECK BOUNDARY USING OLD METHOD

DO 50 I = 8,13,5
IFCPLCI+4,1N).LE.0.O)GO TO 50
DIST = RLN(1)*PLCI ,NN)

* + RLN(2)*PLCI+1,NN)
I + RLN(3)IPLCI+2,1N) - PLCI+3,IN)

IFCCDIST.LE.0.0).OR.CDIST.GT.PLCI+4,1N») GO TO 85
50 CONTIllUE

C
55 CALL PLSEGFCM,N,NT)

C DMNWN, VMN, VR,WNM,WCM,WCN, VBEL,FFM,FR,TQM,TQN ,TQNT ,T
C FM,CF,VRM,VRT,VRTS,VBTEST,TF,ELOSS
C
C STORE RESULTS

DO 60 I = 1,3
60 PSFCI+4,NPSF) = BLHCI)

IFCLPMICN).NE.O) CALL DOT31CDPMIC1,l,H),RLH,PSFC5,NPSF»
IFCMCF.LT.O)GO TO 65
PSFC2,NPSF) = FM
PSFC3,NPSF) = 0.0
TRT = TF*12 - FM*12
IFCTRT.GT.O.O) PSFC3,NPSF) = DSQRTCTRT)
PSFC4,NPSF) = TF
GO TO 85

C
C ROLL-SLIDE REVISED 8/18/85

55 DO 70 I = 1,3
70 PSFCI+l,HPSF) = TCI)

IFCBDC1,MM).LT.0.0) STOP 28
CALL CROSSCTM,WNM,TH)
CALL MAT31CBDC15,MM) ,TB,UB)
TRT = CTM(1)*UHC1) + TM(2)*UBC2) + TM(3)*UHC3»/BTS
DO 75 I = 1,3

75 RMDCI) = DABSCBETE)ICUHCI) - TRTIKBCI»
CALL CROSSCDMNWN,TM,TH)
CALL CROSSCWNM,RMD,XNC)
SQQCNCF) = 0.0
DO 80 I = 1,3

80 SQQCNCF) = SQQCNCF) + TMCI)*XNCCI) - 2.0*TBCI)*VRCI)
CALL DOT31CDC1,l,M) ,XNC,RQQC1,NCF»

85 CALL ELTlMEC2,21)
RETURN
END
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REV IV
SUBROUTINE PLREACL,H,AREA,AD,BB,E,D,R)

C
IMPLICIT REAL*8CA-H,O-Z)

COMPUTES AREA AND CENTROID CTRUE AREA = AREA*:UxVl/6)
C :UxV: IS NEVER COMPUTED :UxV: = UxV.T = AREA OF PARALLELOGRAM
C THIS ROUTINE WILL ONLY BE CALLED IF THERE IS AI INTERSECTIOH

DIMENSION HC2,2,5) ,EC2,2)
AREA = 0.0
AB = 0.0
BB = 0.0
IF CL.LE.1) GO TO 15
C = R/DSQRTCD)
C12 = 2.0*R/D
Cll = C12*E<l,l>
C22 = C12*EC2,2)
C12 = C12*E C1, 2)
DO 10 I = 1,L

COMPUTE FOR STRAIGHT LINE SEGMENTS
AR = HC1,1,I)*HC2,2,I) - H(1,2,I)*HC2,1,I)
IF CAR.EQ.O.O) GO TO 5
AD = AB + AR*CHC1,1,I) + HC1,2,I»
BB = BB + AR*CHC2,1,I) + HC2,2,I»
AREA = AREA + AR

COMPUTE FOR ELLIPSE
5 AR = HC1,2,I)*HC2,1,I+1) - HC1,1,I+1)*HC2,2,I)

IF CAR.EQ.O,O) GO TO 10
ARC = AR/C
IF CDABSCARC) .GT.1.0) ARC = DSIGNC1.0DO,ARC)
AR = C*DASINCARC)
X21 = HC1,1,I+1) - HC1,2,I)
Y21 = HC2,1,I+1) - HC2,2,I)
AD = AD + C12*X21 + C22*Y21
BB = BB - C11*X21 - C12*Y21
AREA = AREA + AR

10 CONTINUE
IF CAREA.LE.O.O) GO TO 15
AREA = 3.0*AREA
AD = AB/AREA
BB = BB/AREA
AREA = AREA/6.0

15 RETUlUl
END

C

It

..
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SUBROUTIIE PLSEGF(M,H,NT) PLSEGF
C REV 111.5 09/03/S5TGMOD7

IMPLICIT REAL'S (A-H,O-Z) PLSEGF
COMMOH/SGMNTS/ D(3,3,30),WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30),U2(3,30) ,PLSEGF
• SEGLP(3,30) ,SEGLV(3,30),SEGLA(3,30) ,HSYM(30) PLSEGF

COMMOI/CSTRNT/ AI3(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), PLSEGF
• HHT(3,3,12),RK1(3,12) ,RK2(3,12) ,QQ(3,12),TQQ(3,12) ,PLSEGF
• RQQ(3,12),HQQ(3,12) ,SQQ(12) ,CFQQ(12), PLSEGF
• KQ1(12) ,KQ2(12) ,KQTYPE(12) PLSEGF

COMMeH/TEMPVI/ CREST,TTI(3),Rll(3) ,R21(3),JSTOP(4,2,30) PLSEGF
COMMOI/TABLES/MXNTI,MXITB,MXTB1,MXTB2,HTI(SO) ,NTAB(12S0),TAB(4S00)DlMEIB

C THIS COMMOH/TEMPVS/ IS SHARED BY PLELP, PLSEGF AND SEGSEG. PLSEGF
COMMOH/TEMPVS/DMHT(3,3) ,TEMP(3,3) ,B(3,3) ,XMN(3),RLI(3) ,XYY(3) , PLSEGF

• TM(3),R(3) ,RY(3) ,DMNWN(3),RLY(3) ,RH(3) ,VMH(3) ,VR(3) ,PLSEGF
• WMH(3) ,WCM(3) ,WCI(3) ,VREL(3) ,FFM(3) ,FR(3) ,TQY(3) , PLSEGF
• TQI(3) ,TQNT(3) ,T(3) ,H(3),Tl(3),T2(3) ,RMD(3) ,RND(3), PLSEGF
• TD(3) ,TT4(3,4) ,TT5(3,4) ,T3(3),T4C3) ,P,AMR,FY,CF, PLSEGF
• VRM,VRT,VRTS,VRTEST,TF,ELOSS,MCF,ICF,TS(3),T6(3) TGMOD7

VRTEST = 2.0 PLSEGF
CALL MAT3l<DMNT, WMEG(l ,I) ,DMHWH) PLSEGF
DO IS 1=1,3 PLSEGF
VMI(I) = SEGLV(I,M) - SEGLV(I,H) PLSEGF

IS WMH(I) = DMHWH(I) - WMEG(I,Y) PLSEGF
CALL DOT31CDCl,I,M),TM,T) PLSEGF
CALL MAT31CD(I,I,Y),VMN,VR) PLSEGF
CALL CROSSCWMEGCl,M) ,RLM,WCM) PLSEGF
CALL CROSSCDMNWH,RH,WCI) PLSEGF
VRM = 0.0 PLSEGF
DO 16 1=1,3 PLSEGF
VR(I) = VRCI) + WCMCI) - WCHCI) PLSEGF

16 VaM = VaM + VRCI)*TMCI) PLSEGF
VRT = 0.0 PLSEGF
DO 17 1=1,3 PLSEGF
VRELCI) = VRCI) - VRY*TMCI) PLSEGF

17 VRT = VRT + VREL(I)"2 PLSEGF
VRT = DSQRT(VRT) PLSEGF
CF = EVALFD CP,NTABCHT+5) ,1) PLSEGF
LT = NTAB CNT) PLSEGF
TAB(LT) = P PLSEGF
FM = 1. 0 PLSEGF
PDOT = -VRM PLSEGF
ELOSS = 0.0 PLSEGF
IF (MeF.GT.O) CALL FRCDFLCP,PDOT,NT,I,FM,ELOSS) PLSEGF
VRTS = VRT PLSEGF
IF (VRT.LT.VRTEST) VRT = VRTEST/C2.0-VRT/VRTEST) PLSEGF
FF = -DABSCFM)*CF/VRT PLSEGF
IF (ICF.GT.0.AHD.KQTYPE(ICF).EQ.6) FF=O.O PLSEGF
FS = (VRTS-VRT)/VRT PLSEGF
IF (ICF.GT.0.AHD.KQTYPE(HCF).EQ.6) FS=O.O PLSEGF ,
TF = 0.0 PLSEGF
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L = LT+18
DO 18 1=1,3
L = L+l
FFMCI) = FM*TYCI) + FF*VRELCI) + FS*TABCL)
TF = TF + FFMCI)**2
TTICI) = T<I)
RlI CI) = RLM<I)

18 R2ICI) = RLNCI)
TF = DSQRTCTF)
MT = NTAB UfT+5)
CREST = TABCMT+3)
CALL DOT31 CDCl,I,M),FFY,FR)
IF CMCF.LE.O) GO TO 21
CALL CROSS CBLM,FFM,TQM)
CALL CROSS CRN,FFM,TQHT)
CALL DOT31 CDMNT,TQNT,TQN)
DO 19 1=1,3
UICI,M) = UICI,Y) + FBCI)
Ul<I,H) = Ul<I,N) - FRCI)
U2CI,Y) = U2CI,Y) + TQYCI)

19 U2CI,N) = U2CI,N) - TQNCI)
IF CHCF.LE.O) GO TO 23

21 DO 22 1=1,3
HQQCI,NCF) = FBCI)/TF
TQQCI,HCF) = TCI)
BKICI,NCF) = RLYCI)

22 BK2CI,HCF) = RLNCI)
CFQQCNCF) = CF
MT = NTAB CNT+5)
IF CKQTYPECNCF).EQ.3) CFQQCNCF) = TABCMT+4)

23 RETURN
END
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SUBROUTINE PLTXYZ(P,C) PLTXYZ
C REV 111.5 05/30/85VEHICL
C STORES PLOT CHARACTER (C) INTO PLOTYZ, PLOTXZ AND PLOTXY ARRAYS PLTXYZ
C IN VEHICLE REFERENCE FOR POINT (P) GIVEN IN UlERTIAL REFERENCE. PLTXYZ
C PLTXYZ

IMPLICIT REAL*8 (A-H,O-Z) PLTXYZ
COMMON/CONTRL/ TIME, NSEG, NJNT ,HPL, NBLT ,NBAG, HVEH, NGRHD, PLTXYZ

* NS,NQ,NSD,HFLX,HBRHSS,IWIHDF,NJNTF,HPRTC36} ,IPG PAGE
COMMON/SGMNTS/ DC3,3,30} ,WMEG(3,30} ,WMEGDC3,30} ,UIC3,30) ,U2(3,30) ,PLTXYZ

* SEGLPC3,30},SEGLVC3,30),SEGLAC3.30}.HSYM(30) PLTXYZ
COMMON/VPOSTN/ ZPLTC3} ,SPLTC3},AXVC3,6) ,VATAB(6.501.6). VEHICL

* VTO(6) ,VDT(6) ,TlMEV(6) ,OMEGVC6} ,HVTAB(6) ,INDXV(6) PLTXYZ
COMMON/TEMPVS/ DUMCI0l) ,PLOTYZC96 ,55) ,PLOTXZ(96,55),PLOTXYC96,55) PLTXYZ
LOGICAL*1 C,PLOTYZ,PLOTXZ,PLOTXY PLTXYZ
DlMEHSION P(3),TMPC3) ,XYZ(3) PLTXYZ
DATA NPLTZ/96/ , IPLTX/55/ PLTXYZ

C PLTXYZ
C CONVERT P FROM INERTIAL TO VEHICLE REFERENCE BY PLTXYZ
C Xyz = DVEH(P-XCOMP) PLTXYZ
C PLTXYZ

DO 10 1=1.3 PLTXYZ
10 TMPCI) = PCI) - SEGLPCI,NVEH) PLTXYZ

CALL MAT31CDC1,1,NVEH) ,TMP,XYZ) PLTXYZ
C PLTXYZ
C CONVERT XYZ INTO PLOT CORDINATES IX. IY, IZ AND PLTXYZ
C IF WITHIN PLOT LIMITS, STORE C IN PLOTYZ. PLOTXZ AND PLOTXY. PLTXYZ
C PLTXYZ

IX = SPLT(1)*XYZC1) + ZPLT(1) + 0.5 PLTXYZ
IZ = SPLT(3)*XYZ(3) + ZPLT(3} + 0.5 PLTXYZ
IF <IZ.LT.l .OR. IZ.GT.HPLTZ) GO TO 11 PLTXYZ
IY = SPLT(2)*XYZ(2} + ZPLT(2) + 0.5 PLTXYZ
IF (IY.GE.l .AND. IY.LE.NPLTX) PLOTYZCIZ,IY) = C PLTXYZ
IF (IX.GE.l .AND. IX.LE.NPLTX) PLOTxzeIZ.IX) = C PLTXYZ

IllY = -SPLTC3}*xyz(2) + ZPLT(2) + 0.5 PLTXYZ
IF <IY.LT.l .OR. IY.GT.HPLTZ) GO TO 99 PLTXYZ
IF (IX.GE.l . AND. IX.LE.HPLTX) PLOTXYCIY,IX) = C PLTXYZ

99 RETURN PLTXYZ
END PLTXYZ
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NO
YES
10

YES
NO

YES
10

YES

PLOTS

**

.*.*10
YES
YES

YES
YES

TIME
HISTORIES

+4
+3
+2
+1
o

-1
-2
-3

VALUE OF
NPRT(4)

II TIME HISTORIES WERE PRINTED BY SUBROUTINE OUTPUT.

REV IV
CONTROLS GEHERATION OF PRINTED TABULAR TIME HISTORIES
AND PLOTS BY THE VALUE OF NPRT C4) AS FOLLOWS:

SUBROUTINE POSTPRCPRDT) POSTPR
02/01lSSMISDOT

POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR

COMMOI/CDINT/ JDTPTSC1S) ,ZZC1000,3) PLTINC
NOTE: THIS OVERWRITES COMMOI /CDINT/. POSTPR
COMMOI/CONTRL/ TIME,ISEG,IJHT,HPL,NBLT,HBAG,HVEH,IGBBD, POSTPR

* IS,NQ,NSD,HFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
REAL*S TIME POSTPR
COMMON/FORCES/PSFC7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

* PBJHT(7,30) ,NPANELCS) ,NPSF,HBSF,ISSF,HBGSF POSTPR
REAL*S PSF,BSF,SSF,BAGSF,PBJNT POSTPR
COMMON/TITLES/ DATE(3) ,COMEHT(40) ,VPSTTL(20) ,BDYTTL(S), POSTPR

* BLTTTL(S,S) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30), POSTPR
* JOINT(30) ,CGS(30) ,JS(30) POSTPR

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOIHT POSTPR
LOGICAL*l CGS,JS POSTPR
COMMON/CISNTS/ PI,RADIAN,G,THIRD,EPS(24) , POSTPR

UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
REAL*S PI,RADIAN,G,THIRD,EPS,UNITL,UIITM,UIITT,GRAVTY POSTPR
COMMON/JBARTZ/ MHPLC 30) ,MNBLTC S) ,MHSEGC 30) ,MHBAGC 6), POSTPR

MPLC3,S,30) ,MBLTC3,S,S) ,MSEG(3,S,30) ,MBAG(3,10,6), POSTPR
NTPLC S,30) ,NTBLT( S,S) ,NTSEGC S,30) POSTPR

COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(S,20) ,MSDM(20) ,MSDN(20)POSTPR
REAL*S APSDM,APSDI,ASD POSTPR
COMMON/HRNESS/ BARC1S,100) ,BB(100) ,BBDOT(100) ,PLOSSC2,100), POSTPR

* XLONG(20) ,HTIME(2) ,IBARCS,100) ,ILC2,100), POSTPR
* NPTSPB(20) ,NPTPLY(20) ,HTHRNS(20) ,NBLTPHCS) POSTPR

REAL*S BAR,BB,BBDOT,PLOSS,XLOIG,HTIME POSTPR
COMMON/RSAVE/ XSGC3,20,3) ,DPMIC3,3,30),LPMI(30), ATBIII

* NSG(9) ,MSGC20,9) ,MCG,MCGIIC24,S),KREFC20,9) TTHKREF
REAL*S XSG,DPMI,TDATA,UMSEC,PRDT,TEST1,TEST2,VDT1 TGMOD1
REAL*S VDT2,R30,R26 TGMOD1
HOTE: SUBROUTINES POSTPR & REDING SHARE THIS COMMOI/TEMPVS/. POSTPR
THE FIRST DIMEHSION OF !LAB, YLAB ,PLB1 AIID PLB2 SHOULD BE THE SAME POSTPR

*

*
*

C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
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C AS THE VALUE ASSIGNED TO IW60 WHICH IS THE HUMBER OF WORDS THAT POSTPR
C IS NECESSARY TO CORTAII 60 COISECUTlVE CHARACTERS DEPEIDIIG 01 THEPOSTPR
C COMPUTER SYSTEM THIS PROGRAM IS OPERATIIG 01. THE VALUE OF HW60 POSTPR
C SHOULD BE 15 01 IBM 360 AID 370, 10 01 UHIVAC 110e, 6 01 CDC 6600.POSTPR
C THE LAST TERM II FORMAT 13 BELOW SHOULD BE 15A4CIBM) , 10A6CUXIVAC)POSTPR
C OR 6AIOCCDC). ALSO, THE FIRST DlMEISIOI OF PLDATA IN SUBROUTINE POSTPR
C HEDING SHOULD BE 97CIBM) , 77CUXIVAC) OR 61CCDC). BEDIM2
C POSTPR

COMMON/TEMPVSI TDATAC14,65) ,HEDATA(470) , POSTPR
* XO(20) ,XH(20) ,XL(20) ,XS(20) ,XLABC15,20) ,PLBIC15,20) ,POSTPR
* YO(20) ,YN(20) ,YL(20) ,YS(20) ,YLABC15,20) ,PLB2C15,20) ,POSTPR
* XYP(20),MXC2,20) ,MYC2,10,20) ,XX(20),XYC20), POSTPR
* HXLAB(20) ,HYLAB(20) ,IPLBI(20) ,HPLB2(20), POSTPR
* USEC(45) ,ZCIOOO,25) ,ZTTHC14,45,65) MISDOT

LOGICAL LTABH,LPLOT POSTPR
DATA LPP/451 , HZDI/10001, HZD2/251 PLTIIC
DATA NW60/151 POSTPR
LTABH = .FALSE. POSTPR
LPLOT = . FALSE. POSTPR
HPRT4 = IABSCHPRT(4» POSTPR
LPLOT = IPRT4.EQ.l .OR. IPRT4.EQ.3 POSTPR
LTABH = HPRT4.EQ.2 .OR. HPRT4.EQ.3 POSTPR
IFCHPRT(26).EQ.4) LTABH = . FALSE. TGMODI
IFCHPRT(26).GE.5) GO TO 99 TGMODI

C POSTPR
C READ IIPUT CARD H.11 TO CONTROL COMPUTATIOI OF HIC, HSI &CSI. WI lOOP
C POSTPR

READ C5,11) JDTPTS POSTPR
WRITEC6,700) HPG PAGE
HPG=HPG+l PAGE

700 FORMATCIHl,122X,'PAGE',I5/,2X, PAGE
* 'POSTPROCESSOR CONTROL PARAMETERS' ,I) PAGE

WRITEC6,701) CHGIII
701 FORMATC13X,'HIC & HSI POINT' ,7X,'CSI POINT') CHGIII

WRITEC6,702) JDTPTSCl) ,JDTPTS(2) CHGIII
702 FORMATC5X,'H.ll' ,10X,12,17X,I2,11) WINDOP

HDPT = 0 POSTPR
IHIC = 0 TGMODI
126 = 0 TGMODI
ITSTI = 0 TGMODI
ITST2 = 0 TGMODI
IFCHPRT(26).LT.0) 126 = IABSCHPRT(26» TGMODI
IFCJDTPTSCl).GT.0.OR.JDTPTSC2).GT.O) IHIC = 1 TGMODI
IFCIPRT(30).EQ.0.AND.HPRTC26).EQ.3) ITSTI = 1 TGMODI
IFCIPRT(30).LT.126) ITST2 = 1 TGMODI
IFCIHIC.EQ.l.AHD.ITSTl.EQ.l) WRITEC6,751) TGMODI
IFCIHIC.EQ.1.AHD.ITST2.EQ.l) WBITEC6,752) IPRT(30) ,126 TGMODI

751 FORMATC3X,'WARIINGI LOGIC OF IHPUT INDICATES USER ANTICIPATES HICTGMODI
*, HSI AID CSI TO BE COMPUTED BASED ON DATA FOR EVERY SUCCESSFUL', TGMODI
*/,lOX,'INTEGRATIOI STEP, YET DATA WAS STORED CWRITTEI TO TAPES) EVTGMODI

320



IERY DT. ') TGMOD1
752 FORMATC3X,'WARIINGI LOGIC OF INPUT INDICATES USER ANTICIPATES HICTGMOD1

I, HSI AND CSI TO BE COMPUTED BASED ON DATA FOR EVERY' ,I2,1,10X,' TGMODI
IINTEGER MULTIPLE OF DT, YET DATA WAS STORED CWRITTEH TO TAPES) EVETGMOD1
IRY ',12,' INTEGER MULTIPLE OF DT. ') TGMOD1
IFCJDTPTS(1).GT.0.AHD.HPRTC26).EQ.2.AND.HPRTC30).LT.1) STOP 91 TGMOD1
IFCJDTPTS(2).GT.0.AND.NPRTC26).EQ.2.AND.HPRTC30).LT.1) STOP 92 TGMOD1
IF CJDTPTS(1) .HE.O) NDPT = HDPT + 1 POSTPR
IF (JDTPTSC2).HE.O) NDPT = HDPT + 1 POSTPR
IF (.HOT.LPLOT . AND..NOT.LTABH .AND. HDPT.EQ.O) GO TO 99 POSTPR
CALL ELTIME (1,36) POSTPR
IF C.IOT.LPLOT) GO TO 20 POSTPR

C POSTPR
C READ INDICES OF VARIABLES TO BE PLOTTED AND POSTPR
C ARGUMENTS TO SUBROUTINE SLPLOT ON CARDS I. POSTPR
C POSTPR
C INPUT CARD 1.1 POSTPR
C POSTPR

READ (5,11) NPLT, CHYPCK),K=l,NPLT) POSTPR
11 FORMAT C18I4) POSTPR

IF(NPLT.GT.0.AND.ITST1.EQ.l) WRITEC6,753) TGMOD1
IFCNPLT.GT.0.AND.ITST2.EQ.1) WRITEC6,754) HPRT(30) ,126 TGMOD1

753 FORMATC3X,'WARHING! LOGIC OF IHPUT INDICATES USER ANTICIPATES PLOTGMOD1
ITS TO BE COMPUTED BASED 01 DATA FOR EVERY SUCCESSFUL INTEGRATION STGMOD1
ITEP' ,1,10X , 'YET DATA WAS STORED CWRITTEN TO TAPES) EVERY DT.') TGMOD1

754 FORMATC3X,'WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES PLOTGMOD1
ITS TO BE COMPUTED BASED ON DATA FOR EVERY' ,I2,1,10X, 'INTEGER MULTTGMOD1
IPLE OF DT, YET DATA WAS STORED (WRITTEN TO TAPES) EVERY' ,12, TGMOD1
I 'INTEGER MULTIPLE OF DT.') TGMOD1
IF CNPLT.LE.O) LPLOT = . FALSE. POSTPR
IF (.NOT.LPLOT) GO TO 20 POSTPR
DO 15 K=l,NPLT . POSTPR
NYPLT = NYPCK) POSTPR

C POSTPR
C INPUT CARD I.2.K POSTPR
C POSTPR

READ C5,11) MXC1,K), M!C2,K), CMYC1,J,K), MYC2,J,K), J=l,NYPLT) POSTPR
C POSTPR
C IHPUT CARD I.3.K POSTPR
C POSTPR

READ (5,12) HXCK) , XOCK), XHCK) , XLCK) , XSCK) POSTPR
12 FORMAT (14 , 4X , 4FS.0 POSTPR

C POSTPR
C INPUT CARD I.4.K POSTPR
C POSTPR

READ C5,12) HYCK) , YOCK) , YNCK) , YLCK) , YSCK) POSTPR
C POSTPR
C INPUT CARD I.5.K POSTPR
C POSTPR

READ C5,13) HXLABCK), CXLABCI,K) ,I=1,NW60) POSTPR
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13 FORMAT CI4 , 41 , lSA4) POSTPR
C POSTPR
C NOTE - ABOVE FORMAT ASSUMES 4 ALPHANUMERIC CHARACTERS FOR SINGLE POSTPR
C PRECISION WORDS ON IBM 360 AJID 370 COMPUTERS. THE 15A4 TERM IN THEPOSTPR
C FORMAT WILL RAVE TO BE CHANGED ON NON-IBM COMPUTERS TO PRODUCE A POSTPR
C CONTINUOUS STRING OF 60 CHARACTERS IN CORE MEMORY. POSTPR
C POSTPR
C INPUT CARD I.6.K POSTPR
C POSTPR

READ CS ,13) BYLAB CK), CYLABCI ,K) ,1= 1,NW60) POSTPR
C POSTPR
C INPUT CARD I.7.K POSTPR
C POSTPR

READ CS ,13) NPLBl CK), CPLBlCI ,K) ,1= 1,NW60) POSTPR
C POSTPR
C INPUT CARD 1.8.X POSTPR
C POSTPR

IS READ CS,13) NPLB2CK), CPLB2CI,K),I=l,BW60) POSTPR
C CRGIII
C WRITE OUT PLOTTING CONTROL DATA CRGIII
C CRGIII

WRITECS,703) CRGIII
703 FORMATC41,'PLOTTING CONTROLS',/) CHGIII

WRITEC6,704) CHGIII
704 FORMATC12X,'NO. PLOTS' ,11X,'HO. OF Y VARIABLES PER PLOT') CRGIII

WRITEC6,70S) HPLT,CNYPCJK) ,JK=l,HPLT) CHGIII
70S FORMATCSX,'I.1',7X,12,7X,20CI2,2X» CHGIII

WRITEC6,706) CRGIII
706 FORMATC12X,'MX1 MX2 MY1A MY2A MY1B MY2B MY1C MY2C MY1D MY2D MY1E MeHGIII

*Y2E MY1F MY2F MY1G MY2G MY1R MY2R MYlI MY2I MYlJ MY2J') CRGIII
DO 730 IJ=I,NPLT CHGIII
WRITEC6,707) IJ,MXCl,IJ) ,MXC2,IJ), CHGIII

* CMYCl,L,IJ),MYC2,L,IJ),L=I,HYPCIJ» CRGIII
707 FORMATCSX, '1.2. , ,I2,2X,I2,2X,I2,2X,20CI2,31» CRGIII
730 CONTINUE CHGIII

WRITEC6,708) CHGIII
708 FORMAT Cl4X, 'NX' ,8X, 'XO' ,91, 'XlI' ,8X, 'XL' ,9X, '18') CRGIII

DO 731 IJ=I,NPLT CRGIII
WRITEC6,709) IJ,NXCIJ) ,XOCIJ),XHCIJ) ,XLCIJ) ,ISCIJ) CRGIII

709 FORMATCSI,'1.3.',I2,2X,I3,4X,4CF8.3,21» CRGIII
731 CONTINUE CHGIII

WRITEC6,710) CRGIII
710 FORMATC 14X, 'NY' ,8X, 'YO' .91, '!N' ,8X, 'YL' ,9X, 'YS') CRGIII

DO 732 IJ=I,NPLT CRGIII
WRITEC6,711) IJ,NYCIJ),YOCIJ),YNCIJ),YLCIJ),YSCIJ) CRGIII

711 FORMAT CSX, 'I. 4. ' ,12 ,2X, 13 ,41,4 CF8. 3,21» CRGIII
732 CONTINUE CRGIII

WRITEC6,712) CRGIII
712 FORMATCI21,'NXLAB' ,ISX,'XLAB') CRGIII

DO 733 IJ=I,NPLT CRGIII
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WRITE C6, 713) IJ ,IIXLAB (IJ) , CXLAB CL, IJ) ,L= 1,1IW60)
713 FOBMATC5X,'I.5.' ,I2,2X,I3,5X,15A4)
733 COlITIHUE

WRITEC6,714)
714 FORMATC12X,'IIYLAB',15X,'YLAB')

DO 734 IJ=l,IIPLT
WRITECS,715) IJ,IIYLABCIJ),CYLABCL,IJ),L=l,1IW60)

715 FORMATC5X,'I.6.',I2,2X,I3,5X,15A4)
734 COIITIIIUE

WRITECS,71S)
71S FORMATC12X, 'IIPLB1' ,15X, 'PLB1')

DO 735 IJ=l,IIPLT
WRITECS,717) IJ,IIPLB1CIJ) ,CPLB1CL,IJ) ,L=l,IIW60)

717 FORMATC5X, '1.7. , ,I2,2X,I3,5X,15A4)
735 COlITllIUE

WRITECS,71B)
71B FORMATC12X,'IIPLB2',15X,'PLB2')

DO 736 IJ=l,IIPLT
WRITEC6,719) IJ,IIPLB2CIJ),CPLB2CL,IJ) ,L=1,1IW60)

719 FORMATC5X,'I.B.' ,I2,2X,I3,5X,15A4)
736 COlITlllUE

C
C READ TIME HISTORY DATA FROM TAPE B.
C

20 lIFTS = 0
LltlES = 0
IF CIIPRT(4).GT.O) REWIIID B
READ C8,EIID=29) IISEG ,IIJIIT ,IIPL ,IIBLT ,IIBAG ,IIVEH,IIGRIID ,IIPAllEL,

* MllPL ,MNBLT ,MIISEG ,MIlBAG, MPL ,MaLT, MSEG ,MBAG
READ C8,EIID=29) DATE,COMEIIT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL.

* SEG,JOIIIT,UIIITL,UNITM,UIIITT,IISG,MSG,XSG,MCO,
* MCGIII,KREF,IIHRIISS,IIBLTPH,IIPTSPB,IISD,MSDM,MSDH

21 READ C8,EIID=29) IT. UMSEC, CCTDATACI,J) ,1=1,14) ,J=l,IIT)
R30 = 1. ODO
IFCIIPRT(30) .GT.O) R30 = IIPRT(30)
VDT1 = R30*PRDT
TEST1 = DMODCUMSEC,VDT1)
TEST1 = DMIH1CTEST1,DABSCVDT1 -TEST1»
IFCIIPRT(30).OT.0.AHD.TEST1.0T.EPSC4» 00 TO 25
IIPTS = IIPTS + 1
IF CHPTS.OT.IIZDl .AIID. CIIDPT.IIE.O .OR. LPLOT) ) STOP 52
ZZCIIPTS.1) = UNSEC
ZCHPTS,l) = UNSEC
IF CHDPT.EQ.O) GO TO 22

C
C STORE DATA FOR HIC, HSI AIID CSI.
C

JJ = 1
DO 61 1=1,2
IF CJDTPTSCI).EQ.O) GO TO 61
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JJ = JJ +1
JD = JDTPTSCI) - 1
JE = 4*MODCJD,3) + 4
JP = JD/3 + 1
ZZCNPTS,JJ) = TDATACJE,JP)

61 CONTIIltJE
22 IF C.NOT.LPLOT) GO TO 25

C
C STORE DATA FOR PLOTTING
C

JY = 1
DO 24 K=l,NPLT
JE = IABSCYXC2,K»
IF CJE.EQ.O) GO TO 23
JY = JY + 1
IF CJY.GT.NZD2) STOP 53
JP = M!Cl,K) - 20
ZCNPTS,JY) = TDATACJE,JP)

23 NYPLT = NYPCK)
DO 24 J=I,NYPLT
JY = JY + 1
JP = MYCl,J,K) - 20
IF CJY.GT.NZD2) STOP 54
JE = IABSCMYC2,J,K»
ZCNPTS,JY) = UMSEC

24 IF CJE.NE.O) ZCNPTS,JY) = TDATACJE,JP)
25 IF C.NOT.LTABH) GO TO 21

C
C STORE DATA TO PRINT TABULAR TIME HISTOBIES
C

R26 = 1.0DO
IFCNPRT(26).LT.O) IFLG = 1
IFCIFLG.EQ.l) N26 = IABSCIPBT(26»
IFCIFLG.EQ.l) B26 = N26
VDT2 = R26*PRDT
TEST2 = DMODCUMSEC,VDT2)
TEST2 = DMINICTEST2,DABSCVDT2 - TEST2»
IF CNPRT(26).LE.0 . AND. TEST2.GT.EPS(4» GO TO 21
LINES = LINES + 1
NTTH = MODCLlNES-l,LPP) + 1
USECCNTTH) = UMSEC
DO 26 J=l,NT
DO 26 1=1,14

26 ZTTHCI,NTTH,J) = TDATACI,J)
IF CNTTH.EQ.LPP) CALL HEDIHG CLINES,LPP)
GO TO 21

29 IF C.NOT.LTABH .OR. LlNES.EQ.O) GO TO 30
IF CNTTH.NE.LPP) CALL REDING CLlNES,LPP)

30 IF CNDPT.NE.O) CALL HICCSICNPTS)
IF C.NOT.LPLOT) GO TO 98

324

POSTPR
POSTPR
POSTPB
POSTPB
PLTINC
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
PLTINC
POSTPR
POSTPR
POSTPR
POSTPR
ATBIII
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
ATBIII
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
TGMODI
TGMODI
TGMODI
TGMODI
TGMeDl
TGMODI
TGMODI
TGMeDl
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR
POSTPR



"

C POSTPR
C PLOT DATA VIA SUBROUTINE SLPLOT. POSTPR
C POSTPR
C INCLUDE A!lY PROGRAM STATEMENTS lIEU REQUIRED BY YOUR COMPUTER AllD POSTPR
C PLOTTING SYSTEMS FOR PLOT IIITIALIZATIOI CE.G., CALL PLOTS). POSTPR
C POSTPR

CALL PLOTS CO.0,0.0,10) FIXSPT
JZ = 1 PLTIIC
DO 50 K=I,NPLT POSTPR
JX = 1 POSTPR
IF CMXC2,K).EQ.0) GO TO 42 POSTPR
JZ = JZ + 1 POSTPR
JX = JZ POSTPR
IF CZC1,JX).EQ.0.0 .OR. M!C2,K).GE.0) GO TO 42 POSTPR
DO 41 I=2,NPTS POSTPR

41 ZCI,JX) = ZCI,JX) - ZC1,JX) POSTPR
Z(l,JX) = 0.0 POSTPR

42 HYPLT = HYP(K) POSTPR
DO 44 J=l,HYPLT POSTPR
JY = JZ + J POSTPR
IF (ZC1,JY).EQ.0.0 .OR. MY(2,J,K).GE.0) GO TO 44 POSTPR
DO 43 I=2,IPTS POSTPR

43 Z(I,JY) = ZCI,JY) - Z(l,JY) POSTPR
ZC1,JY) = 0.0 POSTPR

44 CONTIHUE POSTPR
tlXK = D(K) POSTPR
HYK = IYCK) POSTPR
XOK = XO(K) POSTPR
YOK = YOCK) POSTPR
XHK = XHCK) POSTPR
YHK = YN(K) POSTPR
XLK = XL(K) POSTPR
YLK = YL(K) POSTPR
XSK = XS(K) POSTPR
YSK = YS(K) POSTPR
NXLABK = NXLAB (K) POSTPR
HYLABK = HYLAB(K) POSTPR
NPLBIK = NPLB1(K) POSTPR
NPLB2K = NPLB2(K) POSTPR
CALL SLPLOT(Z(l,JX ), tlXK, XOK, XBK, XLK, XSK, XLAB(l,K), NXLABK,POSTPR

* Z(l,JZ+l), HYK, YOK, YNK, YLK, YSK, YLAB(I,K), NYLABK,POSTPR
* NPTS,HYPLT,IZD1,PLBIC1,K) ,IPLBIK,PLB2(1,K) ,NPLB2K) POSTPR

C POSTPR
C INSERT AIY CODE REQUIRED BY YOUR SYSTEM TO ADVAICE PLOT PAGES BEREPOSTPR
C POSTPR

IF(NPRT(31).EQ.l) GO TO 444 CHGIII
XOO = -0.5*CXSK-(XLK-0.5» + ILK + 3.0 FXPLOT
YOO = -0.5*CYSK-CYLK-l.0» FXPLOT
CALL PLOT (XOO,YOO,-3) FXPLOT

50 JZ = JZ + HYPLT POSTPR
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444 COHTUlUE
C
C INSERT ANY PLOT TERMINATION CODE REQUIRED BY YOUR SYSTEM HERE.
C

CALL PLOTC12.0,O.O,999)
98 CALL ELTIME C2,36)
99 RETURN

END
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SUBROUTINE PRINT(SUB) PRINT
C REV IV 07/24/86SLIP
C SUBROUTINE TO PRINT SEGMENT LINEAR AND ANGULAR PRINT
C POSITIONS, VELOCITIES AND ACCELERATIONS FOR A GIVEN TIME. PRINT
C nINT
C ARGUMENTS PRINT
C SUB: CALLING SUBROUTINE NAME PRINT
C PRINT

IMPLICIT REAL*8(A-B,O-Z) PRINT
COMMON/CONTiL/ TIME ,HSEG,HJNT,NPL ,NBLT ,NBAG,NVEB,HGRND , PRINT

* NS,NQ,NSD,NFLX,NHRHSS,HWIHDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30) ,U2(3,30) ,PRINT

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYY(30) PRINT
COMMOH/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60),HB(3,60), SLIP

* BPHI(3,30) ,HT(3,3,60) ,SPRING(S,90) ,VISC(7,90) , PRINT
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) PRINT

COMMON/CMATRX/ V1(3,30) ,V2(3,30) ,V3(3,12) ,B12(3,3,60) ,A22(3,3,60) ,PRINT
* F(3,30) ,TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), PRINT
* HHT(3,3,12) ,RKl<3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,PRINT
* RQQ(3,12) ,HQQ(3,12) ,SQQ(12) ,CFQQ(12), PRINT
* KQl(12) ,KQ2(12) ,KQTYPE(12) PRINT

COMMON/TITLES/ DATE(3),COMENT(40) ,VPSTTL(20) ,BDYTTL(S), PRINT
* BLTTTL(S,8) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30) , PRINT
* JOINT(30) ,CGS(30) ,JS(30) PRINT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT PRINT
LOGICAL*l CGS,JS PRINT
COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,AHGD(3,30) , JDRIFT

* FE(3,30) ,TQE(3,30) ,CONST(S,30) JDRIFT
COMMON/CISHTS/ PI,RADIAN,G,THIRD,EPS(24), PRINT

* UNITL,UNITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30) , ATBIII

* NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,S) ,KREF(20,9) TTHKREF
COMMON/TEMPVS/ YPR(3),Tl(3),T2(3) ,HH(3) ,T3(3,3) ,SKE(3) ,TKE(3) ,V KINETIC

C PRINT
IPC = 1 PRINT
TMSEC = 1000.0*TIME PRINT
WRITE (6,11) IPC,SUB,TMSEC,NPG PAGE
NPG=NPG+1 PAGE

11 FORMAT (11, 6X, A6,' FUNCTIONS FOR TIME=' , CHGI II
* FlO.3,' MSEC' ,7SX, 'PAGE' ,lSI) PAGE

WRITE (6,760) CHGIII
760 FORMAT(lX,23X, , (INERTIAL) ',29X,'(LOCAL)' ,3SX,'(LOCAL)') CHGIII

WRITE (6,12) UNITT,UNITT PRINT
12 FORMAT(19X,'ANGULAR ROTATION (DEG)', PRINT

* 12X,'ANGULAR VELOCITY (RAD/' ,A4,')', PRINT
* 12X, 'ANGULAR ACCELERATION (RAD/' ,A4,'**2)'/ PRINT
* ' SEGMENT' ,9X. 'YAW' ,7X, 'PITCH' ,7X, 'ROLL', PRINT
• 11X, 'X' ,11X, 'Y' ,11X, 'Z' ,lSX, 'X' ,131, 'Y' ,13X, 'Z' I) PRINT

MBAG = NVEH + NBAG PRINT
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DO 20 I=l,MBAG
IF (LPMI(I).EQ.O) GO TO 19
CALL DOT33 (DPMI(l,l,I) ,D(l,l,I) ,T3)
CALL DOT31(DPMI(l,l,I) ,WMEG(l,I) ,T1)
CALL DOT31(DPM!(l,l,I>,WMEGD(l,I),T2)
CALL YPRDEG (T3, YPR)
WRITE (6,31) I,SEG(I) ,YPR,(T1(K),K=l,3) ,(T2(K) ,K=l,3)
GO TO 20

19 CALL YPRDEG (D(l.l.I),YPR)
WRITE (6.31) I .SEG(I) •YPR. (WMEG(K.I) .K=l .3) • (WMEGD(K.I) ,K:1 .3)

20 CONTINUE
WRITE(6,770)

770 FORMAT(//.lX.23X.' (INERTIAL) ',27X.· (INERTIAL)·.32X.· (INERTIAL)')
WRITE (6.22) UNITL.UHITL.UHITT

22 FORMAT(18X.'LINEAR POSITION (·.A4.·)·.
• 13X.·LINEAR VELOCITY ( •• A4.·/·.A4.·)·.
• 16X. •LINEAR ACCELERATIONS (G' 'S>' /
• • SEGMENT' .10X. 'X'. lOX. 'Y' .10X. ·Z· •
• 13X. 'X' .IIX. 'Y·. IIX. ·Z· ,15X. ·X· ,13X. 'Y' .13X. ·Z· /)

DO 30 I=l.MBAG
DO 29 K=1.3

29 T1(K) = SEGLA(K.I)/G
30 WRITE (6.31) I.SEG(I) .(SEGLP(K.I).K=l,3).(SEGLV(K,I) .K=1.3) .T1
31 FORMAT(I3.1X,A4.3X,3F11.4.3X.3F12.5.3X.3F14.6>

IF (NSEG.GT.6) WRITE (6,32) NPG
IF (NSEG.GT.6) NPG=HPG+1

32 FORMAT('l' ,122X,'PAGE' .15)
WRITE(6,775)

775 FORMAT(//,lX.23X.·(INERTIAL)· ,29X.·(LOCAL)·)
WRITE (6,33) UNITL,UNITT.UHITT,UNITM.UHITL

33 FORMAT(18X,'U1 ARRAY ( •• A4.·/· .A4.· ••2)·.
• 14X. 'U2 ARRAY (RAD/' .A4. •**2) • •
• 25X,'KINETIC ENERGY'/
• 15X.·EXTERNAL LINEAR ACCELERATIONS'.
• 8X, 'EXTERNAL ANGULAR ACCELERATIONS' •
• 22X, • ( • , A4 • •-' •A4 • ' ) •/
• I SEGMENT' ,lOX, 'X' ,lOX. 'Y' •lOX. 'Z' ,13X. 'X' .11X. 'Y' •llX. 'Z' •
• 14X, 'LINEAR' •7X.' ANGULAR' ,7X. •TOTAL' /)

DO 80 J=1,3
80 TKE(J)=O.O

DO 34 I=l,NSEG
V=SEGLV(1.I)"2+SEGLV(2.I)"2+SEGLV(3.I)"2
SKE(1)=0.5'W(I)'V/G
SKE(2)=0.0
DO 81 J= 1,3

81 SKE(2)=SKE(2)+0.5'PHI(J.I)'WMEG(J.I)"2
SKE(3)=SKE(1)+SKE(2)
DO 82 J=1.3

82 TKE(J)=TKE(J)+SKE(J)
IF (LPMI(I).EQ.O) GO TO 73
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CALL DOT31 (DPMI(l,l,I) ,U2(1,I) ,T1)
WRITE (6,61> I,SEG(I), (Ul<K,I) ,K=1,3),

I' (T1 (K) ,K=l,3) ,(SKE(K) ,K=l,3)
GO TO 34

73 CONTINUE
WRITE (6,61> I,SEG(I), (Ul<K,I) ,K=l,3),

I <u2(K,I) ,K=l,3), (SKE(K) ,K=l,3)
61 FORMAT(I3,lX,A4,3X,3(D11.4,lX) ,3X,3(D12.5,lX) ,3X,3(D12.5,lX»
34 CONTINUE

WRITE(6,83) (TKE(K) ,K=1,3)
83 FORMAT(lX,98X,'TOTAL BODY KINETIC ENERGY'I

I 1X,90X,3(lX,D12.5»
IF (NJNT.LE.O) GO TO 39
WRITE(6,776)

776 FORMAT(II,lX,27X,' (INERTIAL)' ,27X,'(INERTIAL) ')
WRITE (6,35) UNITM,UNITL,UNITM,UNITT

35 FORMAT(24X,'JOINT FORCES (' ,A4,')',
I 15X, 'JOINT TORQUES (',2A4,')',
I 9X,'RELATIVE ANGULAR'I
I' JOINT IPIN' ,9X, 'X' ,lOX, 'Y' ,lOX, 'z' ,13X, 'X' ,l1X, 'Y' ,l1X, 'z' ,
I 7X, 'VELOCITY (RAD/' ,A4, ')' /)

DO 36 J=l,NJNT
IPINJ = IPIN(J)
IF (IABS (IPIN (J) ) .EQ. 4)' IPINJ = IEULER (J)
DO 137 II=1,3

137 T1(II)=-TQ(II,J)
WRITE (6,37) J,JOINT(J) ,IPINJ, (F(K,J) ,K=1,3) ,(T1(K) ,K=1,3) ,WJ(J)

37 FORMAT(I3,lX,A4,I4,7X,3(D10.3,lX) ,3X,3(D11.4,lX) ,3X,F13.3)
36 CONTINUE
39 IF (NQ.LE.O) GO TO 99

WRITE (6,41>
WRITE (6,47)

47 FORMAT(lX,45X,'(INERTIAL) ')
WRITE (6,49) UNITM,UNITL

41 FORMAT (III , OTHER CONSTRAINT FORCES' ,I)
49 FORMAT(lX,' NO. TYPE SEG1 SEG2',

* 15X,'CONSTRAINT FORCE (' ,A4,')',
I 16X,'DISTANCE (',A4,')'/)

ICH = 0
DO 50 J=l,NQ
IF (KQTYPE(J).NE.5) ICH = 0
IF (KQTYPE(J) .LT.O) GO TO 50
IF (KQTYPE(J) .EQ.5) ICH = ICH + 1
IF (ICH.EQ.2) GO TO 50
M= KQ1 (J)
N = KQ2(J)
CALL DOT31(D(l,l,M) ,RK1(1,J) ,T1)
CALL DOT31(D(l,l,N),RK2(l,J) ,T2)
Sl = 0.0
DO 42 1=1,3
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HH(I) = SEGLP(I,Y)+Tl(I) - SEGLP(I,H)-T2(I)
42 SI = SI + HH(I)**2

SQSl = DSQRT(Sl)
WRITE (6,43) J,KQTYPE(J) ,SEG(Y) ,SEG(H) ,(QQ(I,J) ,I=I,3),SQSl

43 FORMAT(I4,I6,4X,A4,2X,A4,3X,3GI5.7,6X,GI5.7)
50 CONTINUE
99 IF (HPRT(28).LE.O) NPRT(28) = -1

RETUlUl
END
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SUBROUTINE PRIPLT PRIPLT
C REV IV 07/24/86SLIP
C PRODUCES PRINTER PLOT OF Y-Z PLANE VIEW AND X-Z PLANE VIEW OF PRIPLT
C BODY SEGMENT CGS. JOINTS AND SELECTED POINTS OF VEHICLE COMPONENTSPRIPLT
C PRIPLT

IMPLICIT REAL.8 (A-H.O-Z) PRIPLT
COMMON/CONTRLI TIME.NSEG.NJNT.NPL.NBLT.NBAG.NVEH.NGRND, PRIPLT

• NS.NQ,NSD.NFLX.NHRNSS.NWINDF.NJNTF,NPRT(36) .NPG PAGE
COMMON/SGMNTSI D(3,3.30) .WMEG(3.30) .WMEGD(3.30) .U1(3.30) ,U2(3.30) .PRIPLT

• SEGLP(3.30) .SEGLV(3.30) .SEGLA(3.30) .NSYM(30) PRIPLT
COMMON/DESCRPI PHI(3.30).W(30) .RW(30) .SR(4.60) .HA(3.60).HB(3.60), SLIP

• RPHI(3.30) .HT(3.3,60) .SPRIHG(5.90) .VISC(7.90). PRIPLT
• JNT(30),IPIN(30) .ISING(30) .IGLOB(30) .JOINTF(30) PRIPLT

COMMON/JBARTZI MNPL( 30) ,MNBLT( 8) .MNSEG( 30) .MNBAG( 6). PRIPLT
• MPL(3,5.30) .MBLT(3.5,8) .MSEG(3.5.30) .MBAG(3.10.6), PRIPLT
• NTPL( 5.30) .NTBLT( 5.8) .NTSEG( 5.30) PRIPLT

COMMON/CNTSRFI PL(24,30).BELT(20.8) .TPTS(6.8) .BD(24,40) EDGE
COMMON/TITLESI DATE (3) .COMENT(40) .VPSTTL(20) .BDYTTL(5), PRIPLT

• BLTTTL(5,8) .PLTTL(5.30) .BAGTTL(5.6) .SEG(30) . PRIPLT
• JOINT(30) .CGS(30) ,JS(30) PRIPLT

COMMON/URNESSI BAR(15,100) ,BB(100) .BBDOT(100) .PLOSS(2.100). PRIPLT
• XLONG(20) .HTIME(2) .IBAR(5.100) .NL(2.100), PRIPLT
• NPTSPB(20) .NPTPLY(20) .NTHRNS(20) .NBLTPH(5) PRIPLT

REAL DATE.COMENT.VPSTTL.BDYTTL.BLTTTL,PLTTL.BAGTTL.SEG.JOINT PRIPLT
LOGICAL.1 CGS.JS PRIPLT
COMMON/TEMPVSI TEMP 1(3) .TEMP(3) .TEMP2(3) .CJOINT(3.30) .BSN(2). PRIPLT

• PLOTYZ(96.55) .PLOTXZ(96.55) .PLOTXY(96.55) PRIPLT
LOGICAL.1 PLOTYZ.PLOTXZ.PLOTXY.CHARS(7) .BLANK.BCHAR PRIPLT
LOGICAL NPRT5.NPRT6.NPRT7 PRIPLT
DATA CHARS/·.·.·+· •••••• , ••• _ •• '-' .·.·1. BLANK/' '1 PRIPLT
DATA ISTEP/OI • NPLTI/961 • NPLTJ/551 PRIPLT

C PRIPLT
C DETERMINE IF PLOTTING IS TO BE DONE FOR THIS TIME STEP. PRIPLT
C PRIPLT

ISTEP = ISTEP+1 PRIPLT
NPRT5 = (NPRT(5).EQ.1) PRIPLT
IF (NPRT(5).GT.1) NPRT5 = (MOD(ISTEP.NPRT(5» .EQ.1) PRIPLT
NPRT6 = (NPRT(6).EQ.1) PRIPLT
IF (NPRT(6).GT.1) NPRT6 = (MOD(ISTEP.NPRT(6» .EQ.1) PRIPLT
NPRT7 = (NPRT(7) .EQ.1l PRIPLT
IF (NPRT(7).GT.1) NPRT7 = (MOD(ISTEP.NPRT(7».EQ.1) PRIPLT
IF (.NOT.NPRT5 .AND.. NOT.NPRT6 .AND..NOT.NPRT7) GO TO 99 PRIPLT
CALL ELTIME(1. 4) PRIPLT

C PRIPLT
C BLANK OUT PLOT ARRAYS. PRIPLT
C PRIPLT

DO 10 J=1,NPLTJ PRIPLT
PLOTYZ(1.J) = CHARS(6) PRIPLT
PLOTXZ(1.J) = CHARS(6) PRIPLT
PLOTXY(1.J) = CHARS(6) PRIPLT
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DO 10 1=2,HPLTI
PLOTYZCI,J} = BLANK
PLOTXZCI,J} = BLANK

10 PLOTXYCI,J} = BLANK
C
C PLOT VEHICLE REFERENCE ORIGIN USING SYMBOLC'}.
C

CALL PLTXYZ CSEGLPCl,HVEH},CHARSC7}}
C
C PLOT CG OF BODY SEGMENTS USING SEGMENT SYMBOLS.
C

DO 20 l=l,NSEG
20 CALL PLTXYZCSEGLP(l,l} ,CGS(I}}

C
C COMPUTE AND PLOT JOINT LOCATIONS USING JOINT SYMBOLS.
C

IF CNJNT.EQ.O} GO TO 40
DO 31 J=l,NJHT
I = lABS (JNT (J))
IF CI.LE.O} GO TO 31
CALL DOT3lCD 0,1, I} ,SRC 1, 2'J-l} ,TEMP}
DO 30 L=1,3

30 CJOINTCL,J} = TEMP(L}+SEGLPCL,I}
CALL PLTXYZ (CJOINT(l,J) ,JSCJ}}

31 CONTINUE
IF CNPRTC13}.NE.0} WRITE C6,32} «CJOUrrCI,J},1=1,3},J=l,NJNT)

32 FORMAT ('0 JOINT POSITIONS'/C1X,9F14.4)}
C
C PLOT BELT ANCHOR, FIXED AND TANGENT POINTS USING SYMBOLC.}.
C

40 IF (NBLT.LE.O) GO TO 50
DO 43 J= l,NBLT
IF (MNBLT(J) .LE.O} GO TO 43
Ml = MBLTCl, l,J}
M2 = MBLT (2,1 ,J)
M3 = MBLT(3,l,J}
DO 41 1= 1,3

41 TEMPl(l} = BELT(I+6,J} + BD(I+3,M3}
CALL DOT31 (D(l,l,M2) ,TEMPI ,TEMP}
CALL DOT3l (D(l,l,Ml) ,BELT(l,J} ,TEMPI}
CALL DOT3l CD(l,l,Ml} ,BELT(4,J},TEMP2}
DO 42 1= 1,3
TEMPI (I) = TEMPl(l} + SEGLPCI,Ml}
TEMP2(1} = TEMP2(1} + SEGLP(I,M1}

42 TEMP (I) = TEMP (I) + SEGLP(I,M2}
CALL PLTXYZ (TEMPI ,CHARS(l)}
CALL PLTXYZ (TEMP2 ,CHARS(l)}
CALL PLTXYZ (TEMP ,CHARSO)}
CALL PLTXYZ (TPTS(l,J) ,CHARS(l}}
CALL PLTXYZ (TPTS(4,J) ,CHARS(l}}
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43 CONTINUE
C
C PLOT POINTS IN PLAY ON HARNESS-BELT SYSTEMS USING SYMBOL(.).
C

50 IF (NHRNSS.LE.O) GO TO 60
J1 = 1
K1 = 1
DO 54 NH=l,HHBNSS
IF (NBLTPH(NH).LE.O) GO TO 54
J2 = J1 + NBLTPH(NH) - 1
DO 53 HB=J1,J2
IF (HPTPLY(NB).LE.O) GO TO 53
K2 = K1 + NPTPLY(NB) - 1
DO 52 K=K1,K2
KI = NL(l,K)
KS = IABS(IBAR(l,KI»
IF (KS.GT.100) KS = MOD(KS,100)
CALL DOT31 (D(l,l,KS) ,BAB(4,KI) ,TEMPI)
CALL DOT31 (D(l,l,KS),BAR(7,KI) ,TEMP2)
DO 511=1,3

51 TEMP(I) = SEGLP(I,KS) + TEMP1(1) + TEMP2(1)
52 CALL PLTXYZ (TEMP,CHARS(l»

K1 = K2+1
53 COIlTINUE

J1 = J2+1
54 COIlTIIlUE

C
C PLOT CEIlTEB AND END OF AXES OF ELLIPSOIDAL TARGET USING SYMBOLS
C (0) FOB CENTEB. (-) FOB ENDS OF Z AXIS,(!) FOB EIlDS OF X,Y AXES.
C

60 IF (HBAG.EQ.O) GO TO 80
BSH( 1) = 1. 0
BSN(2) = -1. 0
DO 68 J= l,NBAG
IF (MNBAG(J) .EQ.O) GO TO 68
JB = IlVEH+J
BCHAR = CHARS(5)
L2 = 2
DO 67 1=1,4
IF (I.EQ.3) BCHAB = CHARS(4)
IF (I.EQ.4) BCHAR = CHARS(3)
IF (I. EQ. 4) L2 = 1
DO 67 L=l,L2
DO 64 K=l,3

64 TEMP1(K) = BD(K+3,JB)
IF (I.EQ.4) GO TO 65
TEMPI (I) = TEMP1(1) + BSN(L)'BD(I,JB)

65 CALL DOT31 (D(l,l,JB) ,TEMP1,TEMP2)
DO 66 K=l,3

66 TEMP2(K) = TEMP2(K) + SEGLP(K,JB)
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67 CALL PLTXYZ CTEMP2,BCHAR)
68 COIITINUE

C
C PRINT Y-Z , X-Z AND X-Y PLANE VIEW PLOTS.
C

80 TMSC = 1000.0-TlME
IF (.NOT.NPRT5) GO TO 83
WRITE C2,81) TMSC,SEGLPC2,NVEH),SEGLPC3,IVEH)

81 FORMAT ('I T=',FIO.3,' YO=',FIO.5,' ZO=',FIO.5,'
WRITE (2,82) PLOTYZ

82 FORMAT (2X,96AI)
83 IF C.NOT.NPRT6) GO TO 85

WRITE (2,84) TMSC,SEGLPCI,NVEH),SEGLPC3.IVEH)
84 FORMAT C'I T=' ,FIO.3,' XO=' ,FIO.5,' ZO=' ,FIO.5,'

WRITE C2,82) PLOTXZ
85 IF C.NOT.NPRT7) GO TO 87

WRITE (2,86) TMSC,SEGLPCI.NVEH),SEGLPC2.NVEH)
86 FORMAT C'I T=',FIO.3,' XO=',FIO.5,' YOa',FIO.5,'

WRITE (2,82) PLOTXY
87 CALL ELTlMEC2, 4)
99 RETURN

END
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SUBROUTINE QSET(F,Y,X,DER,N) QSET
C REV 111.3 10101/B4REVIII

IMPLICIT REAL*B(A-H,O-Z) QSET
DIMENSION F(S,3,BO),Y(S,3,BO),X(3,BO) ,DER(3,BO) QSET
DIMENSION Tl(3) ,T2(3) ,T3(3) ,T4(3) QSET
DO 20 I=l,N QSET
El=DSQRT(l.DO -X(1,I)**2-X(2,I)**2-X(3,I)**2) QSET
E1D=-(X(1,I)*DER(l,I)+X(2,I)*DER(2,I)+X(3,I)*DER(3,I»tEl QSET
E2=DSQRT(1.DO-Y(1,1,I)**2-Y(1,2,I)**2-Y(1,3,I)**2) QSET
E2D=-(Y(1,l,I)*Y(2,l,I)+Y(l,2,I)*Y(2,2,I)+Y(1,3,I)*Y(2 ,3,I»/E2 QSET
UHB=X(1,I)*F(3,l,I)+X(2,I)*F(3,2,I)+X(3,I)*F(3,3,I) QSET
UHC=X(l,I)*F(4,l,I)+X(2,I)*F(4,2,I)+X(3,I)*F(4,3,I) QSET
UDB=DER(l,I)*F(3,1,I)+DER(2,I)*F(3,2,I)+DER(3,I)*F(3,3,I) QSET
UDD=DER(1,I)**2+DER(2,I)**2+DER(3,I)**2 QSET
EB=(E1D**2+UDD+UHB)/El QSET
EC = (1.S*(UDB-E1D*EB)+UHC+F(S,l,I)*(E1D**2+UDD»/El QSET
T1Cl)=X(2,I)*F(3,3,I)-X(3,I)*F(3,2,I) QSET
T2(1)=X(2,I)*F(4,3,I)-X(3,I)*F(4,2,I) QSET
T3(1)=XC2,I)*Y(1,3,I)-X(3,I)*YC1,2,I) QSET
T4(1)=X(2,I)*Y(2,3,I)-X(3,I)*Y(2,2,I) QSET
Tl(2)=X(3,I)*F(3,l,I)-X(l,I)*F(3,3,I) QSET
T2(2)=X(3,I)*F(4,l,I)-X(l,I)*F(4,3,I) QSET
T3(2)=X(3,I)*Y(l,l,I)-X(l,I)*Y(l,3,I) QSET
T4(2)=X(3,I)*Y(2,l,I)-X(l,I)*Y(2,3,I) QSET
Tl(3)=X(l,I)*F(3,2,I)-X(2,I)*F(3,l,I) QSET
T2(3)=X(l,I)*F(4,2,I)-X(2,!)*F(4,l,I) QSET
T3(3)=X(l,I)*YC1,2,I)-X(2,I)*Y(1,l,I) QSET
T4(3)=X(1,I)*YC2,2,I)-X(2,I)*Y(2,l,I) QSET
DO 20 J=1,3 QSET
F(3,J,I)=El*F(3,J,I)-Tl(J)+EB*X(J,I) JTF9B4
F(4,J,I)=El*FC4,J,I)-T2(J)+EC*X(J,I) JTF9B4
Y(3,J,I)=El*Y(l,J,I)-T3(J)-E2*X(J,I) JTF9B4

20 Y(4,J,I)=El*YC2,J,I)-T4(J)-E2D*X(J,I) JTF9B4
RETURN QSET
END QSET
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SUBROUTINE QUAT(AHG,Q) QUAT
C REV IV 07/23/86TWOPI
C COMPUTES QUATERHIONS FROM YAW, PITCH, ROLL ANGLES IN DEGRBES QUAT

IMPLICIT REAL *8(A-H,O-Z) QUAT
DIMENSION ANG(3),Q(4),R(4),T(3) QUAT
COMMON/CNSHTS/ PI,RADIAH,G,THIRD,EPS(24) , QUAT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
A = O.S*ANG(l)*BADIAN QUAT
Q(l) = DCOSeA) QUAT
Q(2) = 0.0 QUAT
Q(3) = 0.0 QUAT
Q(4) = DSIN(A) QUAT
K = 3 QUAT
DO 10 I = 2,3 QUAT
A = O.S*ANG(I)*RADIAH QUAT
B(l) = DCOS(A) QUAT
R(2) = 0.0 QUAT
R(3) = 0.0 QUAT
R(4} = 0.0 QUAT
R(K) = DSIN(A) QUAT
DOT = Q(2)*R(2) + Q(3)*R(3) + Q(4)*R(4) QUAT
CALL CBOSS(Q(2) ,B(2) ,T) QUAT
DO S J = 2,4 QUAT

S Q(J) = Q(l)*R(J) + R(l)*Q(J) + T(J-l) QUAT
Q(l) = Q(l)*R(l) - DOT QUAT

10 K = 2 QUAT
SUM = DSQRT(Q(1)**2 + Q(2)**2 + Q(3)**2 + Q(4)**2) QUAT
DO 12 I = 1,4 QUAT

12 Q(I) = Q(I)/SUM QUAT
RETURN QUAT

END QUAT
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DOUBLE PRECISION FUNCTION RCRT(A,PL,Z,IP) RCRT
C BEV 03 07/19/73RCRT
C COMPUTES THE RADIUS OF CURVATURE AT POINT Z OF ELLIPSOID A RCRT
C IN THE PLANE PL(I,IP) WHERE RCRT
C ~M

C A: 3X3 MATRIX DEFINING ELLIPSOID. RCRT
C PL: 4X3 MATRIX CONTAINING THREE ORTHONORMAL VECTORS. RCRT
C Z: 3 COORDINATES OF POINT ON THE ELLIPSOID RCRT
e AS MEASURED FROM CENTER OF ELLIPSOID RCRT
e IP: IDENTIFIES THE NORMAL VECTOR OF PLANE IN WHICH THE RCRT
e RADIUS OF CURVATURE IS DESIRED. RCRT
C ~M

IMPLICIT REAL*a (A-H,O-Z) RCRT
DIMENSION A(3,3) ,PL(4,3) ,Z(3) ,T(S) RCRT
DO 10 I=l,S RCRT

10 T(I) = 0.0 RCRT
M= IP+1 RCRT
N = IP+2 RCRT
IF(M.GT.3) M= M-3 RCRT
IF(N.GT.3) N = N-3 RCRT
DO 30 1=1,3 RCRT
Sl = O. RCRT
S2 = O. RCRT
DO 20 J=l,3 RCRT
Sl = Sl+A(I,J)*PL(J,M) RCRT

20 S2 = S2+A(I,J)*PL(J,N) RCRT
T(l) = T(l)+Sl*Z(I) RCRT
T(2) = T(2)+S2*Z(I) RCRT
T(3) = T(3)+Sl*PL(I,M) RCRT
T(4) = T(4)+S2*PL(I,N) RCRT

30 T(S) = T(S)+Sl*PL(I,N) RCRT
W= DSQRT(T(1)**2+T(2)**2) RCRT
T(l) = T(l)/W RCRT
T(2) = T(2)/W RCRT
ReRT = W/(T(3)*T(2)**2-2.0*T(1)*T(2)*T(S)+T(4)*T(1)**2) RCRT
IF(RCRT.LT.O.O) RCRT = -RCRT RCRT
RETURN RCRT
END RCRT
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SUBROUTINE ROT CA,L,TH)
C REV IV
C COMPUTES ROTATION MATRIX A FOR ANGLE TH
C ABOUT X,Y OR Z AXIS AS L = 1,2, OR 3.
C
C ARGUMENTS:
C A: 3X3 ROTATION MATRIX TO BE COMPUTED.
C L: 1,2 OR 3 TO ROTATE ABOUT X,Y OR Z AXIS.
C TH: ANGLE OF ROTATION IN RADIANS.
C

IMPLICIT REAL'S CA-H,O-Z)
DIMENSION AC3,3)
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24),

• UNITL,UNITM,UHITT,GRAVTY(3) ,TWOPI
C=DCOSCTH)
S=DSINCTH)
IF CDABSCC) .LT.EPSCS» C=O.O
IF CDABSCS).LT.EPSCS» S=O.O
ONE = 1. 0
IF Cl.0-DABSCC).LT.EPSCS» C = DSIGNCONE,C)
IF Cl.0-DABSCS).LT.EPSCS» S = DSIGNCONE,S)
IF CL.EQ.2) S = -S
DO 30 1=1,3
IFCI.EQ.3)GO TO 20
DO 10 J=I, 2
ACI,J+l>=O.O
ACJ+I,I)=O.O
IFCI+J+L.NE.5)GO TO 10
ACI,J+l)=S
ACJ+I,I)=-S

10 CONTINUE
20 ACI, I) = C

IFCI.EQ.L)ACI.I)=1.0
30 CONTINUE

RETURN
END
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SUBROUTINE ROTATE ROTATE
C REV IV 02/20/S7HYPER
C THE PURPOSE OF THIS ROUTINE IS TO TRANSFORM THOSE VARIABLES THAT ROTATE
C HAVE BEEN SUPPLIED IN LOCAL GEOMETRIC COORDINATES TO PRINCIPAL ROTATE
C AXES COORDINATES AS INDICATED BY LPMI(I) • 0 FOR I = 1 TO ISEG. ROTATE
C MTnE

IMPLICIT REALIS (A-H,O-Z) ROTATE
COMMOI/CONTRL/ TlME,NSEG,NJNT,NPL,NBLT,NBAG,lVEH,NGRND, ROTATE

* NS,NQ,NSD,NFLX,NBRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30) , ATBIII

* NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,S) ,KREF(20,9) TTHKREF
COMMOI/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,BA(3,60),HB(3,60), SLIP

* RPHI(3,30) ,BT(3,3,60) ,SPRING(S,90) ,VISC(7,90) , ROTATE
I JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOIHTF(30) ROTATE

COMMON/CNTSRF/ PL(24,30) ,BELT(20,S) ,TPTS(6,S) ,BD(24,40) EDGE
COMMON/SGMHTS/ D(3,3,30) ,WMEG(3,30),WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,ROTATE

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) ROTATE
COMMON/JBARTZ/ MNPL( 30) ,MNBLT( S) ,MNSEG( 30) ,MNBAG( 6), ROTATE

* MPL(3,S,30) ,MBLT(3,S,S) ,MSEG(3,S,30) ,MBAG(3,10,6), ROTATE
* NTPL( S,30) ,NTBLT( S,S) ,NTSEG( S,30) ROTATE

COMMON/CSTRNT/ AI3(3,3,24),A23(3,3,24),B31(3,3,24) ,B32(3,3,24), ROTATE
* HBT(3,3,12) ,RK1(3,12),RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,ROTATE
I RQQ(3,12) ,HQQ(3,12) ,SQQ(12) ,CFQQ(12) , ROTATE
• KQlC 12) ,KQ2 (12) ,KQTYPE( 12) ROTATE

COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(S,20),MSDM(20) ,MSDH(20) ROTATE
COMMOH/WINDFR/ WTlME(30) ,QFU(3,S) ,QFV(3,S) ,WF(3,30) ,IWIID(30) , WINDOP

• MWSEG(7,30) ,HFVSEG(6) ,NFVNT(S) ,MOWSEG(30,30) WIHDOP
COMMOH/HBHESS/ BAB(IS,100),BB(100) ,BBDOT(100) ,PLOSS(2,100), ROTATE

• XLONG(20) ,HTlME(2) ,IBAR(S,100) ,HL(2,100), ROTATE
• NPTSPB(20) ,IPTPLY(20) ,NTHBHS(20) ,HBLTPH(S) ROTATE

COMMOH/TABLES/MXNTI,MXHTB,MXTB1,MXTB2,HTI(SO) ,NTAB(12S0) ,TAB(4S00)WINDROT
COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,AIGD(3,30) , FXHROT

• FE(3,30) ,TQE(3,30) ,CONST(S,30) FXHROT
COMMON/TEMPVS/ Tl(3) ,T3(3,3) ,LBD(40) ,T2(3) ,T4(3,3) FXBROT

C ROTATE
C TRANSFORM DIRECTION COSINE MATRICEES D FROM INPUT CARDS G.3. ROTATE
C ROTATE

LTEST = 0 ROTATE
DO 20 J=I,30 ROTATE
IF (J.GT.HSEG) LPMI(J) = 0 ROTATE
IF (LPMI(J).EQ.O) GO TO 20 ROTATE
LTEST = 1 ROTATE
DO 12 1=1,3 ROTATE
Tl(I) = WMEG(I,J) ROTATE
DO 12 K=I,3 ROTATE

12 T3(I,K) = D(I,K,J) ROTATE
CALL MAT33 (DPMI(I,I,J) ,T3,D(I,I,J» ROTATE
CALL MAT31 (DPMI(I,I,J) ,Tl,WMEG(I,J» ROTATE

20 CONTIHUE ROTATE
IF (LTEST.EQ.O) GO TO 99 ROTATE
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C
C TRANSFORM SR, BT AND HB FROM INPUT CARDS B. 3.
C

IF CHJNT.LE.O) GO TO 31
DO 30 J=l,HJNT
I = IABSCJNTCJ»
M = 2
IF CIABSCIPIHCJ».GT.4) M= 3
DO 24 K=l,2
IF CI.EQ.O .OR. LPMICI).EQ.O) GO TO 24
IJ = 2*J-2+K
DO 22 LI=1,3
T1CLI) = SRCLI,IJ)
T2CLI) = HBCLI,IJ)
DO 22 LJ=l,3
T4CLI,LJ) = HIRCLI,LJ,IJ+30)

22 T3CLI,LJ) = BTCLI,LJ,IJ)
CALL MAT31 CDPMIC1,l,I),T1,SRC1,IJ»
CALL MAT31 CDPM!C1,l,I),T2,BBC1,IJ»
CALL MAT33 CDPMIC1,l,I),T3,HTC1,l,IJ»
CALL MAT33 CDPMIC1,l,I) ,T4,BIRC1,l,IJ+30»

24 I = J+1
30 CONTINUE

C
C TRANSFORM RK1,RK2 FROM INPUT CARDS D.6.
C

31 IF (NQ.LE.O) GO TO 41
K5 = 0
DO 40 K=l,NQ
IF CK5.EQ.1) GO TO 39
KSEG = KQlCK)
IF CLPMICKSEG).EQ.O) GO TO 36
DO 35 1=1,3

35 T1 (I) = RKlCI,K)
CALL MAT31 CDPMIC1,l,KSEG),T1,RK1C1,K»

36 KSEG = KQ2CK)
IF CLPMICKSEG).EQ.O) GO TO 40
DO 37 1=1,3

37 T1CI) = RK2CI,K)
CALL MAT31 CDPMIC1,l,KSEG) ,T1,RK2C1,K»

39 IF CKQTYPECK).EQ.5) K5 = 1-K5
40 CONTINUE

C
C TRANSFORM APSDM,APSDH FROM INPUT CARDS D.S.
C

41 IF CNSD.LE.O) GO TO 151
DO 50 J= 1, NSD
KSEG = MSDMCJ)
IF CLPMICKSEG).EQ.O) GO TO 44
DO 43 1=1,3
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•

43 T1(I) = APSDM(I,J)
CALL MAT31 (DPMI(l,l,KSEG) ,T1,APSDM(1,J»

44 KSEG = MSDN(J)
IF (LPMI(KSEG) .EQ.O) GO TO 50
DO 45 1=1,3

45 T1(I) = APSDN(I,J)
CALL MAT31 (DPMI(l,l,KSEG) ,T1,APSDN(1,J»

50 CONTINUE
C
C TRANSFOBM QFU AND QFV FROM INPUT CARDS D.9.
C

151 NFORCE = NFVSEG(6)
IF (NFOBCE.LE.O) GO TO 100
DO 152 J=l,NFORCE
KSEG = IABS(NFVSEG(J»
IF (LPMI(KSEG).EQ.O) GO TO 152
DO 143 1=1,3
T1 (1) = QFU(I,J}

143 T2(I) = QFV(I,J)
CALL MAT31 (DPMI(l,l,KSEG) ,T1,QFU(1,J»
CALL MAT31 (DPMI(l,l,KSEG) ,T2,QFV(1,J»

152 CONTINUE
C
C ROTATE WIND FORCE FUNCTIONS
C

100 IF (NWINDF.EQ.O) GOTO 51
DO 10 1 1= 1, NSEG
IF (YWSEG(l,I).EQ.O) GOTO 101
NT = MWSEG (5, I)
DO 102 J=1, I - 1
IF (NT.EQ.MWSEG(5,J}) GOTO 101

102 CONTINUE
KT = NTI (lIT)
RK = TAB(KT)
IF (RK.NE.O) GOTO 101
NSR = IDINT(TAB(XT+4})
IF (NSR.EQ.O .OR. LPMI(NSR).EQ.O) GOTO 101
NENTRY = TAB(KT+5)
K1 = KT+6
K2 = 4*NENTRY+KT+2
DO 103 K=K1,K2.4
DO 104 J=1,3

104 T1(J) = TAB(K+J)
103 CALL MAT31(DPMI(l,l,NSR) ,T1,TAB(K+1»
101 CONTINUE

C
C CHECK PLANE AND ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.1.
C TRANSFORM PLANE ARRAYS SET UP FROM IllPUT CARD D.1.
C

51 DO 52 J=1,40
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LBD(J) = 0 ROTATE
52 IF (J.LE.ISEG) LBD(J) = J ROTATE

IF (NPL.LE.O) GO TO 61 ROTATE
DO 60 J=l.NPL ROTATE
IF (MNPL(J).EQ.O) GO TO 60 ROTATE
LPL = 0 ROTATE
KPL = MHPL(J) ROTATE
DO 56 1=I.KPL ROTATE
Ml = MPL (1.I.J) ROTATE
M2 = MPL (2.I.J) ROTATE
M3 = MPL (3.I.J) ROTATE
IF (LPL.EQ.Ml .OR. LPL.EQ.O) GO TO 54 ROTATE
WRITE (6.53) J.Ml.LPL ROTATE

53 FORMAT('O INPUT ERROR HAS BEEI DETECTED II SUBROUTINE ROTATE." ROTATE
* PLANE NO.'.13.· HAS BEEN ASSIGNED TO BOTa SEGMENTS NO.' .ROTATE
* 13.' AND NO.' .13.·.·/· PROGRAM IS BEIIG TERMIIATED.·) ROTATE

STOP 43 ROTATE
54 LPL = Ml ROTATE

IF (LBD(M3).EQ.M2 .OR. LBD(MJ).EQ.O) GO TO 55 ROTATE
WRITE (6.68) M3.M2.LBD(M3) ROTATE
STOP 44 ROTATE

55 LBD(M3) = M2 ROTATE
56 CONTINUE ROTATE

IF (LPMI(LPL).EQ.O) GO TO 60 ROTATE
L = 1 EDGE
DO 59 K=I.6 EDGE
IF«K.EQ.3).OR.(K.EQ.6» L = L-l EDGE
IF«K.EQ.4) .OR.(K.EQ.5» L = L+l EDGE
DO 58 1=1,3 ROTATE
Tl(l) = PL(L.J) EDGE

58 L=L+l EDGE
CALL MAT31 (DPMI(I.I.LPL) .Tl.PL(L-3.J» EDGE

59 L=L+l EDGE
60 CONTINUE ROTATE

C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS 01 INPUT CARDS F.2. ROTATE
C TRANSFORM BELT(L.J) FOR L=1.9 FROM INPUT CARDS D.3. ROTATE
C ROTATE

61 IF (NBLT.LE.O) GO TO 66 ROTATE
DO 65 J=I.NBLT ROTATE
IF (MNBLT(J) .EQ.O) GO TO 65 ROTATE
KBLT = MNBLT(J) ROTATE
DO 62 1=I,KBLT ROTATE
Ml = MBLT(I.I.J) ROTATE
M2 = MBLT(2,I.J) ROTATE
M3 = MBLT(3.I.J) ROTATE
IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.O) GO TO 62 ROTATE
WRITE (6,68) MJ,M2,LBD(M3) ROTATE
STOP 45 ROTATE

62 LBD(M3) = M2 ROTATE
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IF CLPMICM1) .EQ.O) GO TO 63 ROTATE
DO 57 1=1,3 ROTATE
T3CI,I) = BELTCI ,J) ROTATE

57 T3CI,2) = BELTCI+3,J) ROTATE
CALL MAT31 CDPMIC1,I,Ml) ,T3Cl,I),BELTC1,J» ROTATE
CALL MAT31 CDPMIC1,I,Ml) ,T3Cl,2),BELTC4,J» ROTATE

63 IF CLPMICM2).EQ.O) GO TO 65 ROTATE
DO 64 1=1,3 ROTATE

64 T3CI,3) = BELTCI+6,J) ROTATE
CALL MAT31 CDPMIC1,I,M2) ,T3Cl,3) ,BELTC7,J» ROTATE

65 CONTINUE ROTATE
C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.3. ROTATE
C MTME

66 DO 70 J=I,NSEG ROTATE
IF CMHSEGCJ) .EQ.O) GO TO 70 ROTATE
KSEG = MNSEGCJ) ROTATE
DO 69 1=I,KSEG ROTATE
Ml = MSEGC1,I,J) ROTATE
M2 = MSEGC2,I,J) ROTATE
M3 = MSEGC3,I,J) ROTATE
IF CLBDCM1).EQ.J .OR. LBDCM1).EQ.0) GO TO 67 ROTATE
WRITE C6,68) Ml,J,LBDCM1) ROTATE
STOP 46 ROTATE

67 LBDCM1) = J ROTATE
IF CLBDCM3).EQ.M2 .OR. LBDCM3).EQ.O) GO TO 69 ROTATE
WRITE C6,68) M3,M2,LBDCMJ) ROTATE

68 FORMATC'O INPUT ERROR HAS BEEN DETECTED IN SUBROUTINE ROTATE.'/ ROTATE
* ELLIPSOID NO.' ,13,' HAS BEEN ASSIGNED TO BOTH SEGMENTS NO.' ,ROTATE
* 13,' AND NO.' ,13,'.'/' PROGRAM IS BEING TERMINATED.') ROTATE

STOP 47 ROTATE
69 LBDCM3) = M2 ROTATE
70 CONTINUE ROTATE

C MUTE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.6. ROTATE
C ROTATE

IF CNBAG.EQ.O) GO TO 174 TGMOD8
DO 73 J=I,NBAG ROTATE
IF CMNBAGCJ).EQ.O) GO TO 73 ROTATE
KBAG = MNBAGCJ) ROTATE
DO 72 1=I,KBAG ROTATE
M2 = MBAGC2,I,J) ROTATE
M3 = MBAGC3,I,J) ROTATE
IF CLBDCM3).EQ.M2 .OR. LBDCM3).EQ.O) GO TO 72 ROTATE
WRITE C6,68) M3,M2,LBDCM3) ROTATE
STOP 50 ROTATE

72 LBDCM3) = M2 ROTATE
73 CONTINUE ROTATE

C TGMOD8
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.7. TGMOD8
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C TGMODS
174 IF(HWINDF.EQ.O) GO TO 74 TGMODS

DO 175 J=l,NSEG TGMODS
Ml = IABS(MWSEG(l,J» TGMODS
IF(Ml.EQ.O) GO TO 175 TGMODS
M2 = MWSEG(2,J) TGMODS
IF(LBD(M2).EQ.Ml.0R.LBD(M2).EQ.0) GO TO 172 TGMODS
WRITE(6,6S) M2,Ml,LBD(M2) TGMODS
STOP 4S TGMODS

172 LBD(M2) = Ml TGMODS
175 CONTINUE TGMODS

C ROTATE
C CHECK ELLIPSOID ASSIGRMERTS ON IRPUT CARDS F.S. ROTATE
C TRANSFORM BAR(L,K) FOR L=4,12 FROM INPUT CARDS F.8.D. ROTATE
C ROTATE

74 IF (HHRNSS.EQ.O) GO TO Sl ROTATE
Jl = 1 ROTATE
Kl = 1 ROTATE
DO SO II=l,NHRNSS ROTATE
IF (NBLTPH(II).LE.O) GO TO SO ROTATE
J2 = Jl + NBLTPH(II) - 1 ROTATE
DO 79 JJ=Jl,J2 ROTATE
IF (NPTSPB(JJ).LE.O) GO TO 79 ROTATE
K2 = Kl + RPTSPB(JJ) - 1 ROTATE
DO 7S K=Kl,K2 ROTATE
M2 = MOD(IBAR(l,K) ,100) ROTATE
M3 = IBAR(2,K) ROTATE
IF (M3.EQ.O) GO TO 88 BUTLER1
IF (LBD(MJ) .EQ.M2 .OR. LBD(M3).EQ.O) GO TO 75 ROTATE
WRITE (6,6S) M3,M2,LBD(M3) ROTATE
STOP 51 ROTATE

75 LBD(M3) = M2 ROTATE
SS IF (LPMI(M2).EQ.O) GO TO 78 BUTLER1

DO 77 J=3,9,3 ROTATE
DO 76 1=1,3 ROTATE
IJ = I+J ROTATE

76 Tl(I) = BAR(IJ,K) ROTATE
77 CALL MAT31 (DPMI(l,l,M2) ,Tl,BAB(J+l,K» ROTATE
7S CONTINUE ROTATE

Kl = K2+1 ROTATE
79 CONTINUE ROTATE

Jl = J2+1 ROTATE
SO CONTINUE ROTATE

C ROTATE
C TRANSFORM DATA IN BD ARRAYS FOR ELLIPSOIDS THAT HAVE BEEN ASSIGNEDROTATE
C ROTATE

Sl DO 90 J=1,40 ROTATE
IF (LBD(J).EQ.O) GO TO 90 ROTATE
KSEG = LBD(J) ROTATE
IF (LPMI(KSEG).EQ.O) GO TO 90 ROTATE
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(BD( 7,J) ,DPMI(I,I,KSEG) ,T3)
(DPMI(I,I,KSEG) ,T3,BD( 7,J»
(BD06,J) ,DPMI (1, I.KSEG) .T3)
(DPMI (1, I,KSEG) ,T3 .BD 06 .J»

L = 4
IF (BD(I,J).LT.O.O) L = 5
M = 8
DO 82 1= 1.3
Tl (1) = BD(L.J)
L = L + 1
DO 82 K = 1,3
T3(K,I) = BD(M,J)

82 M = M + 1
CALL MAT31 (DPMI(I,I,KSEG),Tl,BD(L-3,J»
IF (BD(I.J).GT.O.O) GO TO 84
CALL MAT33 (DPMI(I.I,KSEG) .T3.BD(8.J»
GO TO 90

84 CALL DOTT33
CALL MAT33
CALL DOTT33
CALL MAT33

90 CONTUlUE
99 RETURN

END
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SUBROUTINE RSTART(IF,IT) RSTART
C REV IV 07/24/86SLIP
C THE FIVE FUNCTIONS OF SUBROUTINE RSTART ARE: RSTART
C 1. READ UIPUT & INITIALIZATIOH RECORD FROM OLD RESTART TAPE. RSTART
C 2. WRITE IHPUT & INITIALIZATION RECORD OHTO HEW RESTART TAPE. RSTART
C 3. READ TIME POIHT RECORD FROM OLD RESTOT TAPE. RSTART
C 4. READ HEW IHPUT DATA FROM IHPUT STREAM FOR RESTART. RSTART
C S. WRITE TIME POIIT RECORD OHTO HEW RESTART TAPE. RSTART
C RSTART

IMPLICIT REAL*8(A-H,O-Z) RSTART
C RSTART
C ALL LABELED COMMON BLOCKS ARE INCLUDED HERE RSTART
C TO GIVE A COMPLETE SET FOR REFEREHCE RSTART
C 1 RSTART

COMMON/CONTRL/ TIME ,NSEG,NJHT ,HPL,HBLT ,HBAG ,HVEH,NGBHD , RSTART
* NS,HQ,ISD,NFLX,NBBHSS,NWIHDF,NJHTF,IPRT(36) ,HPG PAGE

DIMENSION IC1 (S1> PAGE
EQUIVALENCE (IC1(1),ISEG) RSTART

C 2 RSTART
COMMON/CITSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
DIMENSION RC2(1888) EDGE
EQUIVALENCE (RC2(1),PL(l,l» RSTART

C 3 RSTART
COMMON/VPOSTN/ ZPLT(3) ,SPLT(3) ,AXV(3,6) ,VATAB(6,SOl,6) , VEHICL

* VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) RSTART
DIMENSION RC3(18084),IC3(12) VEHICL
EQUIVALENCE (RC3(1),ZPLT(1»,(IC3(1) ,NVTAB(l» RSTART

C 4 RSTART
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30) ,U2(3,30) ,RSTART

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) RSTART
DIMENSION RC4(900) RSTART
EQUIVALENCE (RC4(1) ,D(l,l,l» RSTART

C 5 RSTART
COMMON/CMATRX/ V1(3,30) ,V2(3,30) ,V3(3,12) ,B12(3,3,60) ,A22(3,3,60),RSTART

* F(3,30) ,TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP
DIMENSIOH RCSA(1296) ,RCSB(480) SLIP
EQUIVALENCE (RCSAC1),V1(l,l»,(RCSB(1),F(1,1» RSTART

C 6 RSTART
COMMON/ABDATA/ ZDEP(3,S) ,DBR(3,3,S) ,DPVCTR(3,S) ,DEPLOY(3,S) , RSTART

* AB(3,S) ,B(9,4,S) ,ZR(3,4,S) ,BFB(3,4,S) ,DRB(9,4,S), RSTART
* VBAGG(S) ,VSCS(S) ,SPRK(S) ,CK(S) ,CMASS(S) ,CYMIH(S), RSTOT
* CYMOUT(S) ,BAGPV(S) ,PD(S) ,VBAG(S) ,VOLBP(S), RSTART
* PCYV(S) ,PCYMIH(S) ,PVBAG(S> ,TV1(3,4,S) ,TV2(3,10,S), RSTART
* SWITCH(S),PYMOUTCS> ,SCALECS) ,PREVT,IFULL(6) RSTART

DIMENSION RC6A(610) ,RC6B(271) RSTOT
EQUIVALENCE (RC6AO) ,ZDEPO,l» , (RC6B (1) ,CYMINO» RSTART

C 7 ~~

COMMON/TITLES/ DATE (3) ,COMEHT(40) ,VPSTTL(20) ,BDYTTL(S) , RSTART
* BLTTTL(S,8) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30) , RSTART
* JOIHT(30) ,CGS(30) ,JS(30) RSTART
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I REAL DATE,COMEHT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT RSTART
LOGICAL.1 CGS,JS RSTART
REAL RC7,RC7A,XDTE,XCMENT RSTART
DIMENSION RC7(305) ,RC7A(348),XDTE(3) ,XCMEHT(40) RSTART
EQUIVALENCE (BC7 (1) ,VPSTTL (1) ) , (RC7A(1) ,DATE (1) ) RSTART

C 8 RSTART
COMMON/CNSHTS/ PI,RADIAN,G,THIRD,EPS(24) , RSTART

• UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
DIMENSION RC8(35) TWOPI
EQUIVALENCE (RC8(l) ,PI) RSTART

C 9 RSTART
COMMON/DESCRPI PHI(3,30) ,W(30) ,BW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

• RPHI(3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90) , RSTART
• JNT(30) ,IPIN(30),ISING(30) ,IGLOB(30) ,JOIHTF(30) RSTART

DIMENSION RC9(2460) ,IC9(150) SLIP
EQUIVALENCE (RC9(l) ,PHI(l,l»,(IC9(l) ,JNT(l» RSTART

C 10 RSTART
COMMON/JBABTZ/ MNPL( 30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG( 6), RSTART

• MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), RSTART
• NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) BSTABT

DIMENSION IC10(1614) RSTART
EQUIVALENCE (IC10(l) ,MNPL(l» RSTART

C 11 RSTART
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40),BAGSF(3,20), NCFORC

• PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF RSTART
DIMENSION RC11(1240) ,IC11(9) NCFORC
EQUIVALENCE (RC11(l) ,PSF(l,l» ,(IC11(l) ,NPANEL(l» RSTART

C 12 RSTART
COMMON/INTEST/ SGTEST(3,4,30),XTEST(3,120) ,SEGT(120) ,REGT(120) RSTART
REAL SEGT RSTART
DIMENSION RC12(720) RSTART
EQUIVALENCE (RC12(l) ,SGTEST(l,l,l» RSTART

C 13 RSTART
COMMON/CSTRNTI A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24),B32(3,3,24), RSTART

• HHT(3,3,12) ,RK1(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,RSTART
• RQQ(3,12) ,HQQ(3,12) ,SQQ(12) ,CFQQ(12), RSTART
• KQl< 12) ,KQ2 (12) ,KQTYPE (12) RSTART

DIMENSION RC13(72) ,IC13(36) ,RC13A(1212) ,RC13H(348) RSTART
EQUIVALENCE (RC13(l) ,RK1(l,l» ,(IC13(l) ,KQ1(l», RSTART

• (RC13A(1) ,A13(1,l,l», (RC13H(1) ,HHT(1,l,l» RSTART
C 14 RSTART

COMMON/TABLES/MXHTI,MXNTB,MXTB1,MXTB2,NTI(50),NTAB(1250) ,TAB(4500)DIMENB
DIMENSION IC14(1304) BUTLER2
EQUIVALENCE (IC14(l) ,MXNTI) RSTART

C 15 RSTART
COMMON/COMAIN/VAR(240) ,DER(240) ,DT,HO,HMAX,HMIN,RSTIME, RSTART

• ISTEP ,NSTEPS ,NDINT,NEQ , IRSIN,IRSOUT RSTART
DIMENSION RC15(485) ,IC15(6) RSTART
EQUIVALENCE (RC15(l) ,VAR(l» ,(IC15(l) ,ISTEP) RSTART

C 16 RSTART
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COMMON/CDINT/ UU(4) ,GHC3,4) , RSTART
• EC3,240) ,FFCS,240) ,GGCS,240) ,YCS,240) ,UCS,240), RSTART
• H,HPRINT,HS,TPRINT,TSTART,ICNT,IDBL,IFLAG RSTART

C NOTE: FF REPLACES F FROM SUBROUTINE DINT. RSTART
DIMENSION RC16CSS4l) ,IC16(3) RSTART
EQUIVALENCE CRC16Cl),UUCl» ,CIC16Cl) ,ICNT) RSTART

C 17 RSTART
COMMON/DAMPER/ APSDMC3,20) ,APSDNC3,20) ,ASDCS,20) ,MSDM(20) ,MSDN(20) RSTART
DIMENSION RC17(220) ,IC17(40) RSTART
EQUIVALENCE CRC17(l) ,APSDMCl,l» , <IC17(1) ,MSDMCl» RSTART

C IS RSTART
COMMON/CEULER/ IEULER(30),HIRC3,3,90) ,ANGC3,30) ,ANGDC3,30), JDRIFT

• FEC3,30) ,TQEC3,30) ,CONSTCS,30) JDRIFT
DIMENSION RClS(1320) JDRIFT
EQUIVALENCE CRClSCl) ,HIRCl,l,l» RSTART

C 19 RSTART
COMMON/TEMPVI/ CREST,TTI(3) ,RlI(3) ,R2I(3) ,JSTOPC4,2,30) RSTART
DIMENSION RC19ClO) ,IC19ClSO) RSTART
EQUIVALENCE CRC19Cl) ,CREST) ,CIC19Cl) ,JSTOPCl,l,l» RSTART

C 20 RSTART
COMMON/CYDATA/ CYTDCS) ,CYPACS) ,CYSPCS) ,CYTOCS) ,CYVOCS) ,CYCDCS), RSTART

• CYKCS) ,CYRCS) ,CYATCS) ,CIPVCS) ,CYCDOCS) ,CYAOCS) , RSTART
• CIPOCS) ,CYSSCS) ,CYLOCS) ,CYCCS) ,CYRHOOCS) ,CYVMAXCS) ,RSTART
• CYORFCCS) ,CYRHOCS) ,CYTCS) ,CIPCS) ,CYVCS) RSTART

DIMENSION RC20AC9S),RC20BC20) RSTART
EQUIVALENCE CRC20A(I) ,CYTD(1» , CRC20B(1) ,CYRHOO» RSTART

C 21 RSTART
COMMON/RSAVE/ XSGC3,20,3) ,DPMIC3,3,30) ,LPMI(30), ATBIII

• NSG(9) ,MSGC20,9),MCG,MCGINC24,S) ,KREFC20,9) TTHKREF
DIMENSION RC2lC4S0),IC2lCS20) TTHKREF
EQUIVALENCE CRC2l0),XSGCI,I,1» , <IC2l(1),LPMIC1» RSTART

C 22 RSTART
COMMON/FLXBLE/ HFC4,12,S) ,B42C3,3,24) ,V4C3,S) ,NFLEXC3,S) RSTART
DIMENSION RC22(624) ,IC22(24) RSTART
EQUIVALENCE CRC22 0) ,HF C1, 1,1» , <IC22 C1) ,NFLEXC 1, 1) ) RSTART

C 23 RSTART
COMMON/HRNESS/ BARClS,lOO),BBClOO) ,BBDOTClOO) ,PLOSSC2,lOO), RSTART

• XLONG(20) ,HTlME(2) ,IBARCS,lOO) ,NLC2,lOO), RSTART
• NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPHCS) RSTART

DIMENSION RC23(1922) ,IC23C76S) RSTART
EQUIVALENCE CRC23 C1) ,BAR 0,1» , <IC23 0) ,IBAR C1, 1» RSTART

C 24 RSTART
COMMON/WINDFR/ WTlME(30) ,QFUC3,S) ,QFVC3,S) ,WFC3,30) ,IWIND(30) , WINDOP

• MWSEGC7,30) ,NFVSEG(6) ,NFVNTCS) ,MOWSEGC30,30) WINDOP
DIMENSION RC24ClSO),IC24CllSl) WINDOP
EQUIVALENCE CRC24Cl) ,WTlMECl»,CIC24Cl) ,IWINDCl» RSTART

C RSTART
REAL AOLD4,AAOLD4 RSTART
DIMENSION COMMON(24) ,INDEX(3) RSTART
DATA COMMON /SHCONTRL ,SHCNTSRF ,SHVPOSTN ,SHSGMNTS RSTART
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•

* 8HCMATRX ,8HABDATA ,8HTITLES ,8HCNSNTS

* 8HDESCRP ,8HJBARTZ ,8HFORCES ,8BINTEST ,

* 8HCSTRNT ,8HTABLES ,8HCOMAIN ,8HCDINT

* 8HDAMPER ,8BCEULER ,8HTEMPVI ,8BCIDATA ,

* 8HRSAVE ,8HFLXBLE ,8HBBNESS ,8HWINDFR 1
DATA BLANK/8H /
CALL ELTIME(1,25)
GO TO (100,200,300,400,500) ,IF

C
C 1. READ INPUT & INITIALIZATION RECORD FROM OLD RESTART TAPE.
C

100 READ (IT) ICl, PL, RC3, IC3, NSYM, RC6A, IFULL, XDTE, XCMENT,
* RC7, CGS, JS, RC8, RC9, IC9, IClO, NPANEL, SGTEST,
* RC13, IC13, IC14, DT, HO, HMAX, HMIN, NSTEPS, NDINT,
* RC17, IC17, IEULER, IC19, RC20A, RC2l, IC2l, HF, IC22,
* RC23, IC23, RC24 , IC24

WRITE (6,101) IT,XDTE,XCMENT
101 FORMAT('O INPUT DATA HAS BEEN READ IN FROM UNIT 10.' ,14//

* 10X,3A41Il0X,20A4/l0X,20A4)
GO TO 999

C
C 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEW RESTART TAPE.
C

200 WRITE (IT) ICl, PL, RC3, IC3, ISYM, RC6A, IFULL , DATE, COMEHT,
* RC7, CGS, JS, RC8, RC9, IC9, IClO, NPANEL, SGTEST,
* RC13, IC13, IC14, DT, HO, BMAX, KYIN, ISTEPS, NDINT,
* RC17. IC17, IEULER, IC19, RC20A, RC2l, IC2l, HF, IC22,
* RC23, IC23, RC24, IC24

GO TO 999
C
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE.
C

300 READ (IT) TIME, BELT, TPTS, BD, RC4. RC5B, RC6B, IFULL, IPIN,
* RCll, ICll, XTEST, SEGT, REGT, RCl3H, KQTYPE, TAB,
* VAR, DER, NEQ. RCl6, IC16, IEULER , RC18, IC19, RC20B,
* RC2l, IC2l, V4, RC23 , NL, NPTPLY, WTIME, IWIND

CALL OUTPUT (1)
GO TO 999

C
C 5. WRITE TIME POINT RECORD OITO HEW RESTART TAPE.
C

500 WRITE (IT) TIME, BELT, TPTS, BD, RC4, RC5B, RC6B, IFULL , IPIN,
* RCll, lCll, XTEST, SEGT, REGT, RC13H, KQTYPE, TAB,
* VAR, DER, NEQ, RC16, IC16. IEULER , RC18, IC19, RC20B,
* RC2l, IC2l, V4, RC23 , IL, NPTPLY, WTIME, IWIND

GO TO 999
C
C 4. READ NEW INPUT DATA FROM INPUT STREAM FOR RESTART.
C

400 READ (5,399) AVAR,INDEX,ITYPE,RR,II.AA,RROLD,IIOLD,AAOLD

349

RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART
RSTART



399 FORMAT(A8,4I4,2(F8.0,I8,A8» RSTART
CALL SEARCH (AVAR, IHDEX ,llCOM, ITEM) RSTART
IF (NCOM.LE.O) GO TO 490 RSTART
IF (NCOM.GT.24) GO TO 999 RSTART
IF <ITYPE.GT.3) GO TO 490 RSTART
GO TO ( 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, RSTART

* 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24) , NCOM RSTART
C COMMON ICOllTRLI RSTART

1 IF <ITEM. GT.1> GO TO 401 RSTART
IF (ITYPE.NE.1> GO TO 490 RSTART
ROLD = TIME RSTART
TIME = RR RSTART
GO TO 492 RSTART

401 IF (ITEM.GT.52) GO TO 490 PAGE
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = IC1(ITEM-1) RSTART
IC1(ITEM-1) = II RSTART
GO TO 494 RSTART

C COMMON ICNTSRFI RSTART
2 IF (ITEM.GT.1888) GO TO 490 EDGE

IF (ITYPE.NE.l) GO TO 490 RSTART
ROLD = RC2 (ITEM) RSTART
RC2 <ITEM) = RR RSTART
GO TO 492 RSTART

C COMMON IVPOSTNI RSTART
3 IF (ITEM.GT.18084) GO TO 403 VEHICL

IF <ITYPE.NE.1> GO TO 490 RSTART
ROLD = RC3 (ITEM) RSTART
RC3 (ITEM) = RR RSTART
GO TO 492 RSTART

403 IF (ITEM.GT.18096) GO TO 490 VEHICL
IF <I TYPE . NE. 2) GO TO 490 RSTART
IOLD = IC3(ITEM-18084) VEHICL
IC3 <ITEM-18084) = II VEHICL
GO TO 494 RSTART

C COMMON ISGMNTSI RSTART
4 IF (ITEM.GT.900 GO TO 404 RSTART

IF <I TYPE . NE. 1> GO TO 490 RSTART
ROLD = RC4 (ITEM) RSTART
RC4 <ITEM) = RR RSTART
GO TO 492 RSTART

404 IF (ITEM.GT.930 ) GO TO 490 RSTART
IF <I TYPE . HE. 2) GO TO 490 RSTART
IOLD = NSYM(ITEM-900) RSTART
NSYM(ITEM-900) = II RSTART
GO TO 494 RSTART

C COMMON ICMATRXI RSTART
5 IF (ITEM.GT.1776) GO TO 490 SLIP

IF <I TYPE . NE. 1> GO TO 490 RSTART
ROLD = RC5A(ITEM) RSTART
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RC5ACITEM) = RR RSTART
GO TO 492 BSTART

C COMMON IABDATAI BSTART
6 IF CITEM.GT.881 ) GO TO 406 RSTART

IF CITYPE. NE. 1) GO TO 490 RSTART
ROLD = RC6ACITEM) RSTART
RC6ACITEM) = RR RSTART
GO TO 492 RSTART

406 IF CITEM.GT.B87 ) GO TO 490 RSTART
IF CITYPE.NE.2) GO TO 490 RSTART
IOLD = IFULLCITEM-8Bl) RSTART
IFULLCITEM-BBl) = II RSTART
GO TO 494 RSTART

C COMMON ITITLESI NOTE; NO PBOVISION FOR CGS OR JS. RSTART
7 IF CITEM.GT.34B ) GO TO 490 RSTART

IF CITYPE. NE. 3) GO TO 490 RSTART
AOLD = RC7ACITEM) RSTART
RC7 ACITEM) = AA RSTART
GO TO 496 RSTART

C COMMON ICNSNTSI RSTART
8 IF CITEM.GT.35 GO TO 490 TWOPI

IF CITEM. GT. 31 GO TO 40B BSTART
IF CI TEM. LE . 28 GO TO 408 RSTART
IF CI TYPE. NE .3) GO TO 490 RSTART
AOLD = RCB CITEM) RSTART
RC8CITEM) = AA RSTART
GO TO 496 BSTART

408 IF CITYPE.NE.l) GO TO 490 RSTART
ROLD = RCB CITEM) RSTART
RC8 CITEM) = BR RSTART
GO TO 492 BSTART

C COMMON IDESCRPI BSTART
9 IF CITEM.GT.2460) GO TO 409 SLIP

IF CITYPE.NE.1) GO TO 490 RSTART
ROLD = RC9 CITEM) BSTART
RC9 CITEM) = RR BSTART
GO TO 492 RSTART

409 IF CITEM.GT.2610) GO TO 490 SLIP
IF CITYPE.NE.2) GO TO 490 RSTART
IOLD = IC9CITEM-2460) SLIP
IC9CITEM-2460) = II SLIPRT
GO TO 494 BSTART

C COMMON IJBARTZI RSTART
10 IF CITEM.GT.1614) GO TO 490 RSTART

IF CITYPE.NE.2) GO TO 490 RSTART
IOLD = ICI0CITEM) RSTART
ICI0CITEM) = II RSTART
GO TO 494 RSTART

C COMMON IFORCESI RSTART
11 IF CITEM.GT.1240) GO TO 411 BCFORC
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IF CITYPE. NE. 1> GO TO 490 RSTART
ROLD = RCIICITEM) RSTART
RCll <ITEM) = RR RSTART
GO TO 492 RSTART

411 IF CITEM.GT.1249) GO TO 490 NCFORC
IF CITYPE.HE.2) GO TO 490 RSTART
IOLD = ICIICITEM-1240) NCFORC
ICII <ITEM-1240) = II NCFORC
GO TO 494 RSTART

C COMMON IINTEST/ RSTART
12 IF CITEM.GT.720 GO TO 412 RSTART

IF CITYPE.NE.1> GO TO 490 RSTART
ROLD = RCI2CITEM) RSTART
RC 12 <ITEM) = RR RSTART
GO TO 492 RSTART

412 IF CITEM.GT.840 ) GO TO 512 RSTART
IF (ITYPE.NE.3) GO TO 490 RSTART
AOLD = SEGTCITEM-720) RSTART
SEGT(ITEM-720) = AA RSTART
GO TO 496 RSTART

512 IF (ITEM.GT.960 ) GO TO 490 RSTART
IF (ITYPE.NE.3) GO TO 490 RSTART
AOLD = REGT(ITEM-840) RSTART
REGTCITEM-840) = AA RSTART
GO TO 496 RSTART

C COMMON /CSTRNT/ RSTART
13 IF CITEM.GT.1212) GO TO 413 RSTART

IF <ITYPE.NE.1> GO TO 490 RSTART
ROLD = RCI3ACITEM) RSTART
RCI3ACITEM) = RR RSTART
GO TO 492 RSTART

413 IF CITEM.GT.1248) GO TO 490 RSTART
IF CITYPE.NE.2) GO TO 490 RSTART
IOLD = ICI3CITEM-1212) RSTART
ICI3CITEM-1212) = II RSTART
GO TO 494 RSTART

C COMMON /TABLES/ RSTART
14 IF CITEM.GT.1304 ) GO TO 414 BUTLER2

IF CITYPE.NE.2) GO TO 490 RSTART
IOLD = ICI4CITEM) RSTART
IC 14 <ITEM) = II RSTART
GO TO 494 RSTART

414 IF CITEM.GT.5804) GO TO 490 MISC
IF CITYPE. NE. 1) GO TO 490 RSTART (-

ROLD = TABCITEM-1304) BUTLER2
TABCITEM-1304) = RR BUTLER2
GO TO 492 RSTART

C COMMON /COMAIN/ RSTART
15 IF (ITEM.GT.485 GO TO 415 RSTART

IF CITYPE.NE.1) GO TO 490 RSTART
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ROLD = RC15(ITEM) RSTART
RC 15 <ITEM) = RR RSTART
GO TO 492 RSTART

415 IF (ITEM.GT.491 ) GO TO 490 RSTART
IF (ITYPE.HE.2) GO TO 490 RSTART
IOLD = IC15(ITEM-485) RSTART
IC15 (ITEM-485) = II RSTART
GO TO 494 RSTART

C COMMON ICDINT I RSTART
16 IF (ITEM.GT.5541) GO TO 416 RSTART

IF <ITYPE.NE.U GO TO 490 RSTART
ROLD = RC16(ITEM) RSTART
RC16 <ITEM) = RR RSTART
GO TO 492 RSTART

416 IF (ITEM.GT.5544) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = IC16(ITEM-5541) RSTART
IC16(ITEM-5541) = II RSTART
GO TO 494 RSTART

C COMMON IDAMPERI RSTART
17 IF (ITEM.GT.220 ) GO TO 417 RSTART

IF (ITYPE.NE.U GO TO 490 RSTART
ROLD = RC17(ITEM) RSTART
RC17(ITEM) = RR RSTART
GO TO 492 RSTART

417 IF (ITEM.GT.260 ) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = IC17(ITEM-220) RSTART
IC17(ITEM-220) = II RSTART
GO TO 494 RSTART

C COMMON ICEULERI RSTART
18 IF (ITEM.GT.30 ) GO TO 418 RSTART

IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = IEULER(ITEM) RSTART
IEULERCITEM) = II RSTART
GO TO 494 RSTART

418 IF (ITEM.GT.1350) GO TO 490 JDRIFT
IF (ITYPE.NE.U GO TO 490 RSTART
ROLD = RC18(ITEM-30) RSTART
RC18 (ITEM-30) = RR RSTART
GO TO 492 RSTART

C COMMON ITEMPVII RSTART
19 IF (ITEM.GT.10 GO TO 419 RSTART

IF <ITYPE.HE.U GO TO 490 RSTART
ROLD = RC19(ITEM) RSTART
RC19(ITEM) = RR RSTART
GO TO 492 RSTART

419 IF (ITEM.GT.190 ) GO TO 490 BSTART
IF <ITYPE.NE.2) GO TO 490 RSTART
IOLD = IC19(ITEM-10) RSTART
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ICI9(ITEM-I0) = II RSTART
GO TO 494 RSTART

C COMMON/CYDATAI RSTART
20 IF (ITEM.GT.115 ) GO TO 490 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD = RC20A(ITEM) RSTART
BC20A(ITEM) = RR RSTART
GO TO 492 RSTABT

C COMMON IBSAVEI RSTART
21 IF (ITEM.GT.450 ) GO TO 421 RSTART

IF (ITYPE.NE.l ) GO TO 490 RSTART
ROLD = RC21(ITEM) RSTART
RC2l( ITEM) = RR RSTART
GO TO 492 RSTART

421 IF (ITEM.GT.970 ) GO TO 490 TTHKREF
IF <ITYPE. NE. 2 ) GO TO 490 RSTART
10LD = IC21(ITEM-450) RSTART
IC21 (ITEM-450) = II RSTART
GO TO 494 RSTART

C COMMON IFLXBLEI BSTART
22 IF (ITEM.GT.624 ) GO TO 422 RSTART

IF (ITYPE.tIE.l ) Go TO 490 RSTART
ROLD = RC22(ITEM) RSTART
RC22 <ITEM) = RR RSTART
GO TO 492 RSTART

422 IF (ITEM.GT.648 ) GO TO 490 RSTART
IF <ITYPE. NE. 2 ) GO TO 490 RSTART
10LD = IC22(ITEM-624) BSTART
IC22 (ITEM-624) = II RSTART
GO TO 494 RSTART

C COMMON IHRNESSI RSTART
23 IF (ITEM.GT.1922) GO TO 423 RSTART

IF (I TYPE. NE . 1) GO TO 490 RSTART
ROLD = RC23(ITEM) RSTART
RC23 (ITEM) = RR RSTART
GO TO 492 RSTART

423 IF (ITEM.GT.2687) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 BSTART
10LD = IC23(ITEM-1922) RSTART
IC23 (ITEM-1922) = II RSTART
GO TO 494 RSTART

C COMMON IWINDFRI RSTART
24 IF (ITEM. GT. 150 GO TO 424 WINDOP

IF (ITYPE.NE.l> GO TO 490 RSTART
ROLD = RC24(ITEM) RSTART
RC24 (ITEM) = RB RSTART
GO TO 492 RSTART

424 IF (ITEM.GT.1301) GO TO 490 WINDOP
IF (ITYPE. tIE. 2) GO TO 490 RSTART
10LD = IC24(ITEM-150) WINDOP
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...

C
C
C

C
C
C

C
C
C

C
C
C

IC24(ITEM-I50)= II
GO TO 494

ERROR MESSAGE - TERMINATE PROGRAM.

490 WRITE (6,491) AVAR,INDEX,NCOM,ITEM,ITYPE,RR,II,AA
491 FORMAT('O SUBROUTINE RSTART INPUT ERROR'II

* ' AVAR= ',AS, 'INDEX=' ,316,' NCOM=' ,16,' ITEM=' ,16,
* ' ITYPE=' ,16,' RR=' ,GI5.S,' 11=' ,IS,' AA= ',ASII
* ' PROGRAM IS BEING TERMINATED.')

STOP 2

PRINT MESSAGE FOR REAL VARIABLES.

492 WRITE (6,493) AVAR, INDEX, COMMON (NCOM) ,ROLD,RR
493 FORMAT (' 0' ,A6, ' (' ,14, ' , ' ,14, ' , ' ,14, ') OF COMMON/' ,A6, ' I' ,

* ' HAS BEEN CHANGED FROM' ,GI5.S,' TO ',GI5.S)
IF (RROLD.EQ.O.O) GO TO 400
IF (DABS(RROLD-ROLD).LE.O.OOOOI*RROLD) GO TO 400
WRITE (6,3S3) RROLD

3S3 FORMAT(' INPUT VALUE FOR RROLD WAS ',GI5.SII)
GO TO 490

PRINT MESSAGE FOR INTEGER VARIABLES.

494 WRITE (6,495) AVAR, INDEX ,COMMON (NCOM) ,IOLD,II
495 FORMAT('O' ,A6,'(' ,14,',' ,14,',' ,14,') OF COMMON/' ,A6,'I',

* ' HAS BEEN CHANGED FROM', IS,' TO' IS)
IF (IIOLD.EQ.O) GO TO 400
IF (IOLD.EQ.IIOLD) GO TO 400
WRITE (6,3S5) IIOLD

3S5 FORMAT(' INPUT VALUE FOR IIOLD WAS' ,ISII)
GO TO 490

PRINT MESSAGE FOR ALPHANUMERIC VARIABLES.

496 WRITE (6,497) AVAR,INDEX,COMMON(NCOM) ,AOLD,AA
497 FORMAT (' 0' ,A6, ' (' ,14, ' , ' ,14, ' , ' ,14, ') OF COMMON/' ,A6, 'I' ,

* ' HAS BEEN CHANGED FROM " AS " TO AS)
IF (AAOLD.EQ.BLANK) GO TO 400
AAOLD4 = AAOLD
AOLD4 = AOLD
IF (AOLD4.EQ.AAOLD4) GO TO 400
WRITE (6,3S7) AAOLD

3S7 FORMAT(' INPUT VALUE FOR AAOLD WAS ',ASII)
GO TO 490

999 CALL ELTlME(2,25)
RETURN
END
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SUBROUTINE SEARCH(AVAR,INDEX,NCOM,ITEM) SEARCH
C REV IV 07/24/S6SLIP
C CALLED BY SUBROUTINE RSTART TO COMPUTE NCOM & ITEM FROM AVAR & SEARCH
C INDEX. RETURNS HCOM=O FOR ERROR AND HCOM=50 FOR BLANK. SEARCH
C SEARCH

IMPLICIT REAL*S(A-H,O-Z) SEARCH
DIMENSION BVAR(264) ,KOUNT(25) ,NDIM(3,264) ,HJ(3) ,NK(3) ,INDEX(3) SLIP
DIMENSION C1 ( 17) NC1 ( 5l) PAGE
DIMENSION C2 ( 4) NC2 ( 12) SEARCH
DIMENSION C3 ( 10) NC3 ( 30) SEARCH
DIMENSION C4 ( 9) NC4 ( 27) SEARCH
DIMENSION C5 ( 9) NC5 ( 27) SLIP
DIMENSION C6 ( 30) NC6 ( 90) SEARCH
DIMENSION C7 ( 11) NC7 ( 33) SEARCH
DIMENSION CS ( 10) NCS ( 30) TWOPI
DIMENSION C9 ( 15) NC9 ( 45) SEARCH
DIMENSION C10( 11) NC10( 33) SEARCH
DIMENSION C11( 10) NC11 ( 30) SEARCH
DIMENSION C12( 4) NC12( 12) SEARCH
DIMENSION C13( 16) NC13 ( 4S) SEARCH
DIMENSION C14( 7) NC14( 21) SEARCH
DIMENSION C15( 13) NC15( 39) SEARCH
DIMENSION C16( 15) NC16( 45) SEARCH
DIMENSION C17( 5) NC17( 15) SEARCH
DIMENSION C1S( 7) NC1S ( 2l) SEARCH
DIMENSION C19( 5) NC19( 15) SEARCH
DIMENSION C20( 23) NC20( 69) SEARCH
DIMENSION C21( S) NC21( 24) CHGnI
DIMENSION C22( 4) NC22( 12) SEARCH
DIMENSION C23( 12) NC23 ( 36) SEARCH
DIMENSION C24( 9) NC24( 27) WINDOP

C SEARCH
EQUIVALENCE (C 1 (l),BVAR( 1» , (NC1 (l) ,NDIMO, 1» SEARCH
EQUIVALENCE (C2 (1) ,BVAR( IS» , (NC2 (l) ,NDIM(l, lS» PAGE
EQUIVALENCE (C3 (l),BVAR( 22» , (NC3 (l) ,NDIMO, 22» PAGE
EQUIVALENCE (C4 (1) ,BVAR( 32» , (NC4 (l) ,NDIM(l, 32» PAGE
EQUIVALENCE (C5 (1) ,BVAR( 41» , (NC5 (1) ,NDIMO, 41» PAGE
EQUIVALENCE (C6 (1) ,BVAR( 50» , (NC6 (l) ,NDIMO, 50» SLIP
EQUIVALENCE (C7 (1),BVAR( SO» , (NC7 (l) ,NDIM( 1, SO» SLIP
EQUIVALENCE (CS (1) ,BVAR( 9l» , (NCS 0) ,NDIMO, 91» SLIP
EQUIVALENCE (C9 (1) ,BVAR(01» , (NC9 (l), NDIM( 1, 10 l» SLIP
EQUIVALENCE (C10(1) ,BVAR(1l6» , (NC10 (1) ,HOIM( 1, 116» SLIP
EQUIVALENCE (Cll (l) ,BVAR(27» , (}IC11< l) ,HDIM( 1, 127» SLIP

fEQUIVALENCE (C12 (1) ,BVAR(37» , (NC12(l),HDIM(1,137» SLIP
EQUIVALENCE (C13 0) ,BVAR04l» , (NC130) ,NDIMO , 141» SLIP
EQUIVALENCE (C14 (1) ,BVAR(57» , (NC14(l) ,NDIMO,157» SLIP
EQUIVALENCE (C15 (1) ,BVAR(64» , (NC15 (l) ,NDIM(1, 164» SLIP
EQUIVALENCE (C16 (1) ,BVAR(77» , (NC16(l) ,NDIMO,177» SLIP
EQUIVALENCE (C170) ,BVAR(92» , (NC 17 (1) ,HDIM0 , 192» SLIP
EQUIVALENCE (C1S (l) ,BVAR(97» , (NC1S(l) ,NDIM(1,197» SLIP
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EQUIVALENCE (C19 (1) ,BVAR(204» , (NC19(1),NDIM(1,204» SLIP
EQUIVALENCE (C20(l) ,BVAR(209» , (NC20(1) ,NDIM(l,209» SLIP
EQUIVALENCE (C21 (1) ,BVAR(232» , (NC2l< 1> ,NDIM( I, 232» SLIP
EQUIVALENCE (C22(1) ,BVAR(240» , (NC22Cl) ,NDIMC1,240» SLIP
EQUIVALENCE (C23 C1> ,BVAR(244» , CNC23 (1) ,HOIM( 1, 244» SLIP
EQUIVALENCE (C24(l) ,BVAR(256» , CNC24 (1) ,HOIMC 1, 256» SLIP

C SEARCH
DATA NVAR/2641 , KOMl241 , BLANK/BH 1 SLIP
DATA KOUHT/1,lB,22,32,41,50,BO,91,101,116,127,137,141,157, SLIP

* 164,177,192,197,204,209,232,240,244,256,2651 SLIP
C SEARCH
C 1 COMMON/CONTRLI SEARCH
C SEARCH

DATA Cl 1 BHTIME ,BHHSEG ,BHNJHT ,BHHPL ,BHNBLT , SEARCH

* BHHBAG ,BHNVEH ,BHNGRHD ,BHNS ,BHNQ , SEARCH
• BHHSD ,BHHFLX ,BHNNRHSS ,8HNWINDF ,8HNJHTF , SEARCH

* BHHPRT ,BHNPG 1 PAGE
DATA NCI 1 0,0,0 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , SEARCH

• 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , SEARCH
• 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , SEARCH
• 36,0,0 , 0,0,0 1 PAGE

C SEARCH
C 2 COMMON/CNTSRFI SEARCH
C SEARCH

DATA C2 1 BHPL ,BHBELT ,BHTPTS ,BHBD 1 SEARCH
DATA NC2 1 24,30,0 , 20,B,O , 6,B,O 24,40,0 / EDGE

C SEARCH
C 3 COMMON/VPOSTNI SEARCH
C SEARCH

DATA C3 1 BHZPLT ,BHSPLT ,BHAXV ,BHVATAB ,BHVTO , SEARCH
• BHVDT ,BHTIMEV ,BHOMEGV ,BHNVTAB ,BHINDXV 1 SEARCH

DATA NC3 1 3,0,0 , 3,0,0 , 3,6,0 , 6,501,6 , 6,0,0 , VEHICL

* 6,0,0 , 6,0,0 , 6,0,0 , 6,0,0 , 6,0,0 / SEARCH
C SEARCH
C 4 COMMON/SGMNTSI SEARCH
C SEARCH

DATA C4 1 8HD ,BHWMEG ,8HWMEGD ,8HU1 ,8HU2 , SEARCH
• BHSEGLP ,8HSEGLV ,BHSEGLA ,BHNSYM 1 SEARCH

DATA NC4 1 3,3,30 3,30,0 3,30,0 , 3,30,0 , 3,30,0 , SEARCH
• 3,30,0 3,30,0 3,30,0 30,0,0 1 SEARCH

C SEARCH
C 5 COMMON/CMATRXI SEARCH
C SEARCH

DATA C5 1 8HV1 ,8HV2 ,8HV3 ,8HB12 ,BHA22 , SEARCH
• 8HF ,BHTQ ,BHWJ ,8HA11 1 SLIP

DATA NC5 1 3,30,0 3,30,0 3,12,0 , 3,3,60 , 3,3,60 , SEARCH

* 3,30,0 , 3,30,0 30,0,0 , 3,3,60 1 SLIP
C SEARCH
C 6 COMMON/ABDATAI SEARCH
C SEARCH
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DATA C6 / 8HZDEP ,8HDBR ,8HDPVCTR ,8HDEPLOY ,8HAB SEARCH 11

* 8BB ,8HZR ,8HBFB ,8HDRR ,8HVBAGG , SEARCH

* 8HVSCS ,8HSPRK ,8HCK ,8HCMASS ,8HCYMIH , SEARCH

* 8HCYMOUT ,8HBAGPV ,8HPD ,8HVBAG ,8HVOLBP , SEARCH

* 8HPCYV .8HPCYMIH ,8HPVBAG ,8HTVl ,8HTV2 , SEARCH

* 8HSWITCH ,8HPntOUT ,8HSCALE ,8HPREVT ,8HIFULL / SEARCH
DATA HC6 / 3,5,0 3,3,5 3,5,0 3,5,0 3,5,0 , SEARCH

* 9,4.5 3,4,5 3,4,5 9,4,5 5,0.0 , SEARCH

* 5,0,0 5,0,0 5,0,0 5,0,0 5,0,0 • SEARCH

* 5,0,0 5,0,0 5.0,0 5,0,0 5,0,0 , SEARCH

* 5,0,0 5,0,0 5,0,0 3,4,5 , 3,10,5 , SEARCH

* 5,0,0 5,0,0 5.0.0 0.0.0 6.0,0 / SEARCH
C SEARCH
C 7 COMMOH/TITLES/ SEARCH
C SEARCH

DATA C7 / 8HDATE .8HCOMENT .8HVPSTTL ,8HBDYTTL ,8HBLTTTL , SEARCH

* 8HPLTTL ,8HBAGTTL ,8HSEG ,8HJOINT ,8HCaS , SEARCH

* 8HJS / SEARCH
DATA NC7 / 3,0,0 40,0,0 20.0,0 5,0,0 5,8.0 , SEARCH

* 5,30,0 5.6.0 30.0.0 30,0.0 30.0,0 , SEARCH

* 30,0,0 / SEARCH
C SEARCH
C 8 COMMON/CNSNTS/ SEARCH
C SEARCH

DATA C8 / 8HPI ,8HRADIAN ,8HG ,8HTHIRD ,8HEPS , SEARCH

* 8HUNITL ,8HUNITM ,8HUNITT .8HGRAVTY ,8HTWOPI / TWOPI
DATA NC8 / 0,0,0 0,0,0 0,0.0 0,0,0 24,0,0 • SEARCH

* 0,0,0 0.0,0 0,0.0 3,0,0 0,0,0 / TWOPI
C SEARCH
C 9 COMMON/DESCRP/ SEARCH
C SEARCH

DATA C9 / 8HPHI ,8HW ,8HRW .8HSR ,8HUA , SEARCH

* 8HHB ,8HRPHI ,8HHT ,8HSPRIHG ,8HVISC , SEARCH

* 8HJNT ,8HJPIN ,8HJSING ,8HJGLOB ,8HJOIIlTF / SEARCH
DATA NC9 / 3,30,0 30,0,0 30,0,0 4,60,0 3,60,0 , SLIP

* 3,60,0 3,30,0 3,3,60 5,90,0 7.90,0 , SEARCH

* 30,0,0 30,0,0 30.0,0 30,0,0 30,0,0 / SEARCH
C SEARCH
C 10 COMMON/JBARTZ/ SEARCH
C SEARCH

DATA ClOt 8HMNPL ,8HMNBLT ,8HMNSEG ,8HMNBAG ,8HMPL , SEARCH

* 8HMBLT .8HMSEG ,8HMBAG ,8H!lTPL ,8H!lTBLT , SEARCH

* 8HNTSEG / SEARCH (
DATA HClO/ 30,0,0 8,0,0 30,0,0 6,0,0 3,5,30 , SEARCH

* 3,5,8 3,5,30 3,10,6 5,30,0 5,8,0 • SEARCH
* 5,30,0 / SEARCH

C SEARCH
C 11 COMMON/FORCES/ SEARCH
C SEARCH

DATA Cll/ 8HPSF ,8HBSF ,8HSSF ,8HBAGSF ,8HPRJIlT , SEARCH

358



* 8HHPANEL ,8HHPSF ,8HHBSF ,8HNSSF ,8HHBGSF I SEARCH
DATA NC111 7,70,0 , 4,20,0 10,40,0 , 3,20,0 , 7,30,0 , NCFORC

* 5,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 I SEARCH
C SEARCH
C 12 COMMON/INTEST! SEARCH
C SEARCH

DATA C121 8HSGTEST ,8HXTEST ,8HSEGT ,8HREGT I SEARCH
DATA NC121 3,4,30 , 3,120,0 , 120,0,0 , 120,0,0 I SEARCH

C SEARCH
C 13 COMMON/CSTRNTI SEARCH
C SEARCH

DATA C131 8HA13 ,8HA23 ,8HB31 ,8HB32 ,8HHHT , SEARCH

* 8HRK1 ,8HRK2 ,8HQQ ,8HTQQ ,8HRQQ , SEARCH

* 8HHQQ ,8HSQQ ,8HCFQQ ,8HKQ1 ,8HKQ2 , SEARCH

* 8HKQTYPE I SEARCH
DATA NC131 3,3,24 , 3,3,24 3,3,24 , 3,3,24 , 3,3,12 , SEARCH

* 3,12,0 , 3,12,0 3,12,0 , 3,12,0 , 3,12,0 , SEARCH

* 3,12,0 12,0,0 12,0,0 12,0,0 12,0,0 , SEARCH

* 12,0,0 I SEARCH
C SEARCH
C 14 COMMON/TABLESI SEARCH
C SEARCH

DATA C141 8HMXHTI ,8HMXNTB ,8HMXTB1 ,8HMXTB2 ,8HNTI , SEARCH

* 8HHTAB ,8HTAB I SEARCH
DATA NC141 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 50,0,0 , SEARCH

* 1250,0,0 , 4500,0,01 BUTLER2
C SEARCH
C 15 COMMON/COMAIHI SEARCH
C SEARCH

DATA C151 8HVAR ,8HDER ,8HDT ,8HHO ,8HRMAX , SEARCH

* 8HHMIN ,8HRSTIME ,8HISTEP ,8HNSTEPS ,8HHDINT , SEARCH

* 8HHEQ ,8HIRSIN ,8HIRSOUT I SEARCH
DATA NC151 240,0,0 , 240,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , SEARCH

* 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , SEARCH

* 0,0,0 , 0,0,0 0,0,0 I SEARCH
C SEARCH
C 16 COMMON/CDIHT I SEARCH
C SEARCH

DATA C161 8HUU ,8HGH ,8HE ,8HFF ,8HGG , SEARCH
II 8HY ,8HU ,8HH ,8HHPRINT ,8HHS , SEARCH

* 8HTPRINT ,8HTSTART ,8HICNT ,8HIDBL ,8HIFLAG I SEARCH
DATA NC161 4,0,0 , 3,4,0 , 3,240,0 , 5,240,0 , 5,240,0 , SEARCH

II 5,240,0 , 5,240,0 , 0,0,0 0,0,0 0,0,0 , SEARCH

* 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 I SEARCH
C SEARCH
C 17 COMMON/DAMPERI SEARCH
C SEARCH

DATA C171 8HAPSDM ,8HAPSDN ,8HASD ,8HMSDM ,8HMSDN I SEARCH--, DATA NC171 3,20,0 3,20,0 5,20,0 20,0,0 20,0,0 I SEARCH, ,
C SEARCH
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C IS COMMON/CEULERI SEARCH
C SEARCH

DATA ClSI SHIEULER ,SHHIR ,SHANG ,SHANGD ,SHFE , SEARCH

* 8HTQE ,SHCOHST I SEARCH
DATA NClSI 30,0,0 3,3,90 3,30,0 3,30,0 3,30,0 , JDRIFT <

* 3,30,0 5,30,0 I JDRIFT
C SEARCH
C 19 COMMON/TEMPVI / SEARCH
C SEARCH

DATA C19/ SHCREST ,SHTTI ,SHRII ,SHR21 ,SHJSTOP / SEARCH
DATA NC191 0,0,0 3,0,0 3,0,0 3,0,0 4,2,30 / SEARCH

C SEARCH
C 20 COMMON/CYDATAI SEARCH
C SEARCH

DATA C201 SHCYTD ,SHCYPA ,SHCYSP ,SHCYTO ,SHCYVO , SEARCH

* SHCYCD ,SHCYK ,SHCYR ,SHCYAT ,SHCYPV , SEARCH

* SHCYCDO ,SHCYAO ,SHCYPO ,SHCYSS ,SHCYLO , SEARCH

* SHCYC ,SHCYRHOO ,SHCYVMAX ,SHCYORFC ,SHCYRHO , SEARCH

* SHCYT ,SHCYRHP ,SHCYV I SEARCH
DATA NC201 5,0,0 5,0,0 5,0,0 5,0,0 5,0,0 , SEARCH

* 5,0,0 5,0,0 5,0,0 5,0,0 5,0,0 , SEARCH

* 5,0,0 5,0,0 5,0,0 5,0,0 5,0,0 , SEARCH

* 5,0,0 5,0,0 5,0,0 5,0,0 5,0,0 , SEARCH

* 5,0,0 5,0,0 5,0,0 I SEARCH
C SEARCH
C 21 COMMON/RSAVEI SEARCH
C SEARCH

DATA C21/ SHXSG ,SHDPMI ,SHLPMI ,SHNSG ,SHMSG , SEARCH

* SHMCG ,SHMCGIN ,SHKREF I CHGIII
DATA NC211 3,20,3 3,3,30 30,0,0 9,0,0 20,9,0 , WINDOP

* 1,0,0 24,5,0 20,9,0 I TTHKREF
C SEARCH
C 22 COMMON/FLXBLEI SEARCH
C SEARCH

DATA C221 SHHF ,SHB42 ,SHV4 ,SHNFLEX I SEARCH
DATA NC221 4,12,S 3,3,24 3,S,0 3,S,0 / SEARCH

C SEARCH
C 23 COMMON/HRNESSI SEARCH
C SEARCH

DATA C23/ SHBAR ,SHBB ,SHBBDOT ,SHPLOSS ,SHXLONG , SEARCH

* SHHTlME ,SHIBAR ,SHNL ,SHNPTSPB ,SHNPTPLY SEARCH
* SHNTHRNS ,SHNBLTPH I SEARCH

DATA NC231 15,100,0, 100,0,0 , 100,0,0 , 2,100,0 , 20,0,0 , SEARCH ,.

* 2,0,0 5,100,0 , 2,100,0 • 20,0,0 20,0,0 SEARCH
* 20,0.0 5,0,0 I SEARCH

C SEARCH
C 24 COMMON/WINDFRI SEARCH

DATA C24/ SHWTlME .SHQFU .SHQFV ,SHWF .SHIWIND , WINDOP r
* SHMWSEG ,SHNFVSEG .SHNFVNT ,SHMOWSEG I WINDOP

DATA NC241 30,0,0 3. 5,0 3. 5,0 3.30,0 30,0.0 , WINDOP
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COMPUTE ITEM NO. FOR VARIABLE IV IN COMMON IC.

12 DO 20 IC=I,KOM
IF CIV.GE.KOUNT(IC) .AND.IV.LT.KOUNTCIC+I» GO TO 22

20 CONTINUE
GO TO 99

22 Kl = KOUNT(IC)
K2 = IV-l
ITEM = 1
IF (Kl.EQ.IV) GO TO 25
DO 24 K=Kl,K2
NI = 1
DO 23 I=I,3
IF (NDIM(I,K) .NE.O) NI=NI*NDIY(I,K)

23 CONTINUE
24 ITEM = ITEM+NI
25 DO 26 I=I,3

IF (INDEX(I) .EQ.O .AND. NDIM(I,IV) .NE.O) GO TO 99
IF CNDIM(I,IV).EQ.O .AND. INDEX(I).GT.l) GO TO 99
NJ(I) = MAXOCINDEXCI)-I,O)
NK(I) = MAXO(NDIM(I,IV) ,1)

IF (NJ(I) .GE.NK(I» GO TO 99
26 CONTINUE

ITEM = ITEM+NJCl)+NJ(2)*NK(I)+NJ(3)*NK(2)*NK(I)
NCOM = IC

99 RETURN
END

NCOM = 0
DO 10 IV=I,NVAR
IF (AVAR.EQ.BVAR(IV» GO TO 12

10 CONTINUE
GO TO 99

WINDOP
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH
SEARCH

30,30,0 /5,0,07,30,0 , 6,0,0
NCOM = 50
IF CAVAR.EQ.BLANK) GO TO 99

SEARCH FOR VARIABLE NO. IV.

SEARCH FOR COMMON NO. Ie.

*

c
C
C

C
C
C

C
C
C
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..SUBROUTINE SEGSEG(M.MM,N,NS,NT)

II

SEGSEG
REV IV 02/07/87HYPER

IMPLICIT REAL*8(A-H,O-Z) SEGSEG
COMMON/TABLES/MXNTI,MXNTB,MXTBl,MXTB2,NTI(SO) ,NTAB(12S0} ,TAB(4S00)SEGSEG
COMMON/CNTSRF/ PL(24.30),BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30} ,WMEGD(3,30} ,Ul(3,30) ,U2(3,30) ,SEGSEG

* SEGLP(3,30},SEGLV(3,30} ,SEGLA(3,30) ,NSYM(30) SEGSEG
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

PRJNT(7.30),NPANEL(S} ,NPSF,NBSF,NSSF,NBGSF SEGSEG
COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B3l(3,3,24) ,B32(3,3,24), SEGSEG

HHT(3.3.l2) ,RK1C3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,SEGSEG
RQQ(3,12),HQQ(3,12) ,SQQ(12} ,CFQQ(12), SEGSEG
KQl Cl2) ,KQ2Cl2) ,KQTYPECl2) SEGSEG

COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30) , TGMOD7
* NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,S) ,KREF(20,9) TGMOD7

COMMON/TEMPVS/DMNT(3,3) ,TEMP(3,3) ,B(3,3} ,XMN(3) ,RLN(3) ,XMM(3}, SEGSEG
TM(3},R(3) ,RM(3) ,DMNWN(3) ,RLM(3) ,RN(3) ,VMN(3) ,VR(3), SEGSEG
WNM(3) ,WCM(3) ,WCN(3) ,VREL(3) ,FFM(3) ,FR(3) ,TQM(3), SEGSEG
TQN(3) ,TQNT(3) ,T(3) ,H(3) ,T1(3) ,T2(3) ,RMD(3) ,RND(3), SEGSEG
TD(3},TT4(3,4) ,TTS(3,4} ,T3(3) ,T4(3} ,P,AMR,FM,CF, SEGSEG
VRM,VRT,VRTS,VRTEST,TF,ELOSS,MCF,NCF,TS(3) ,T6(3) TGMOD7

CALL ELTlME(1,23) SEGSEG
EDGE
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SEGSEG
SEGSEG
SEGSEG
HYPER
HYPER
HYPER
HYPER
HYPER
EDGE
HYPER
HYPER
SEGSEG
EDGE
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER

*
*
II

II

*

*
*
*

C
C

C

COMPUTATIONS ARE DONE IN M'S REFERENCE SYSTEM
NN = lABS (NS)
CALL DOTT33(D(l,l,M) ,D(l,l,N) ,DMNT)
DO 10 I = 1,3

10 XMN(I) = SEGLP(I,M) - SEGLP(I,N)
CALL MAT3l(D(l,l,M) ,XMN,XMM)
J = 3
IF(BD(l,NN) .LT.O.O)J = 4
CALL MAT31(DMNT,BD(J+l ,NN) ,RLN)
J = 3
IF(BD(l,MM) .LT.O.O}J = 4
DO IS I = 1,3
J = J + 1

IS RCI) = RLN (I ) - XMM (I ) - BD (J ,MM)
LT = NTAB(NT)
TB = 1.0
IF(CBD(l,MM) .GT.O.O).AND. (BD(l,NN) .GT.O.O»GO TO 20

C NEW HYPERELLIPSOID - AT LEAST ONE SURFACE IS A HYPERELLIPSOID
IF CBDCl,MM) .LT.0.0.AND.BD(23,MM).NE.0.0) STOP 23
IF (BDCl,NN) .LT.0.0.AND.BD(23,NN) .NE.O.O) STOP 23

C A HYPERELLIPSOID MUST HAVE IDENTICAL POWERS.
C IFCNS.LT.O) STOP - INTERIOR INTERSECTION NOT OPERATIONAL

IF(NS.LT.O) STOP 38
IF(TABCLT+23) .LE.l.O) CALL HYEST(BDCl,MM) ,BD(l,NN) ,TAB(LT+22»
IF(TABCLT+23).GT.l.0) CALL HYNTR(BD(l,MM) ,BD(l,NN) ,TAB(LT+22»
BET = TABCLT+23)
IF(BET.GT.l.O)TB = 1.0/BET
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n GO TO 25
C OLD ELLIPSOIDS

20 IF(NS.LT.O.O)TB = -TB
CALL DOTT33(BD(7,NN) ,DMNT,TEMP)
CALL MAT33(DMNT,TEMP,B)
CALL INTERS(BDI7,MM) ,B,R,TB,RM,TAB(LT+22) ,TM)

C A BR Z C AZ
C INTERS SOLVES (CA + B)Z = BR, TB = SQRT(Z.AZ)
C

25 MCF = NTAB(NT+l)
NCF = -MCF
IFlNCF.GT.O)CFQQ(NCF) = -999.

C
C CHECK FOR INTERSECTION
C

IFlTB.GE.l.0)GO TO 75
SI = 0.0
S2 = 0.0
DO 30 I = 1,3
RI = RII)
IFlNS.LT.O)RI = RM(I) + TB*(RM(I) - ReI»
SI = SI + RI**2

30 S2 = S2 + TM(I)**2
AMR = DSQRT IS2)
P = 11.0/TB - 1.0)*DSQRT(SI)
J = 3
IF(BDll,MM) .LT.O.O)J = 4
DO 35 I = 1,3
J = J + 1
IFllBDll,MM) .LT.O.O) .OR.lBD(I,NH) .LT.O.O»RM(I) = TB*RM(I)

• TMlI) = -TMlI)/AMR
T2 II) = RM (I) - RII)
RN (I ) = T2 (I) + RLN II)

35 RLM(I) = RMlI) + BD(J,MM)
CALL DOT3l (DMNT,RN,RLN)
CALL PLSEGFlM,N,NT)

C
C STORE PRINT DATA
C

SSF (l ,NSSF) = P
DO 40 I = 1,3
SSFlI+4,NSSF) = RLMlI)

40 SSFlI+7,NSSF) = RLNlI)
IFlLPMIIM).NE.O) CALL DOT3l(DPMI(I,I,M) ,RLM,SSF(5,NSSF»
IFlLPMIIN).NE.O) CALL DOT3l(DPMI(I,I,H) ,RLH,SSF(S,HSSF»
IFlMCF.LT.O)GO TO 45
SSFI2,NSSF) = FM
TF2FM2 = TF**2 - FM**2
IFlTF2FM2.LT.0.0)TF2FM2 = 0.0
SSFI3,NSSF) = DSQRTlTF2FM2)
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SSF(4,NSSF) = TF
GO TO 75

C
C ROLL-SLIDE

45 DO 50 I = 1,3
50 SSF(I+l,NSSF) = T(I)

IF«BD(l,MM) ,LT,O,O),OR,(BD(l,NN),LT,O,O» STOP 29
ANR = XDY(TM,B,T2)
CALL CROSS(TM,WNM,T2)
CALL MAT31(B,VR,Tl)
TB = TM(I)*TlCI} + TM(2hTlC2) + TM(3hTlC3)
DO 60 I = 1,3
DO 55 J = 1,3
K = I + 3*(J+l)
TT4(I,J) = BD(K,MM)/AMR + B(I,J)/ANR

55 TT5(I,J) = TT4(I,J)
TT4(I,4) = T2(I) - (Tl(I) - TB*TM(I»/ANR

60 TT5(I,4) = TM(I)
CALL DSMSOL(TT4,3,3)
CALL DSMSOL(TT5,3,3)
SI = TM(I)*TT4(I,4) + TM(2)*TT4(2,4) + TM(3)*TT4(3,4)
S2 = (TM(I)*TT5(I,4) + TM(2)*TT5(2,4) + TM(3)*TT5(3,4»/SI
DO 65 I = 1,3
RMD(I) = TT4(I,4) - S2*TT5(I,4)

65 RND(I) = RND(I) + VR(I)
CALL CROSS(DMNWN,RND,Tl)
CALL CROSS(WMEG(I,MM),RMD,T2)
CALL MAT31(B,RND,T3)
CALL CROSS(DMNWN,TM,T4)
51 = TM(I)*T3(1) + TM(2)*T3(2) + TM(3)*T3(3)
SQQ(NCF) = 0.0
DO 70 I = 1,3
T1(I) = T1(I ) - T2 (I )

70 SQQ(NCF)=SQQ(NCF)+TM(I)*Tl(I)-VR(I)*(T4(I)+(T3(I)-SI*TM(I»/ANR)
CALL DOT31 (D (1,1 ,M) ,T 1, RQQ (1, NCF) )

75 CALL ELTlME(2,23)
RETURN
END
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.. SUBROUTINE SETUPI SETUPI
C REV IV 07/24/86SLIP
C FOR KK=1 (BEFORE CONTACT ROUTINE IN DAUX) SETUPI
C SET UP INITIAL VALUES OF A2 AND B2 ARRAYS FOR THIS TIME POIHT. SETUPI
C SET UP INITIAL VALUES OF ARRAYS Ul,U2 AND VI. SETUPI
C SETUPI

IMPLICIT REAL*8(A-H,O-Z) SETUPI
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, SETUP 1

• NS,NQ,NSD,NFLX.NHRNSS,NWINDF.NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,SETUPI

• SEGLP(3,30) .SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) SETUPI
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

• RPHI(3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), SETUP 1
* JNT(30) ,IPIN(30) ,ISING(30),IGLOB(30) ,JOINTF(30) SETUPI

COMMON/CMATRX/ Vl(3,30) ,V2(3,30) ,V3(3,12) ,BI2(3,3.60) .A22(3,3,60) .SETUPI
• F(3,30) ,TQ(3,30) ,WJ(30) ,Al1(3,3.30) SLIP

COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3.30), SLIP
* FE(3,30) ,TQE(3,30) ,CONST(5,30) SLIP
COMMON/TEMPVS/T(3) ,S(3) .T1(3) ,T2(3) ,T3(3) ,T4(3) ,T5(3) ,T6(3), SETUPI

* T7(3) ,T8(3) ,T9(3) .TI0(3) ,T11(3) ,TI2(3) ,HH(3) , SETUP 1
• TTl(3,3) .TT2(3,3) ,SI,SQSl,S2,S3,S4,VIT,SR2 SLIP

DATA IFIRST/l/ SLIP
C SETUP 1

CALL ELTIME(I.10) SETUP 1
IF (IFIRST.EQ.O) GO TO 15 SLIP
IF (NJNT.EQ.O) GO TO 15 SLIP
DO 10 I = I,NJNT SLIP
DO 10 J = 1,3 SLIP
DO 8 K = 1,3 SLIP

8 All(J,K,I) = 0.0 SLIP
10 Al1(J,J,I) = 1.0 SLIP

IFIRST = 0 SLIP
15 DO 20 I=I,NGRND SLIP

C SETUPI
C SET EACH UIN = 0 SETUPI
C SETUPI

Ul(I,I) = 0.0 SETUP 1
Ul(2,I) = 0.0 SETUPI
Ul(3.I) = 0.0 SETUPI

C SETUP 1
C SET EACH U2N = WNX(PHIN*WN) SETUP 1
C SETUP 1

U2(I,I) = WMEG(2,I)*WMEG(3,I) * (PHI(2,I)-PHI(3,I» SETUP 1
U2(2,I) = WMEG(l,I)*WMEG(3.I) * (PHI<3,I)-PHI<l,I» SETUP1

20 U2(3,I) = WMEG(l,I)*WMEG(2,I) * (PHI(I,I}-PHI<2,I» SETUPI
IF (NPRT(II) .NE.O) WRITE (6.21) «U2(I,J) .1=1,3) ,J=l,NSEG) SETUP 1

21 FORMAT(' U2 ARRAY'/(IX,IP9DI4.4» SETUP1
IF (NJNT.LE.O) GO TO 98 SETUP 1
DO 40 J=I,NJNT SETUP 1
DO 31 K=I,3 SETUP 1
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NOTE THAT FOR EACH JOINT
A2ICM,N) = BI2CN,M)

FOR EACH JOINT SET
Vl(J) = -D(I) '*W(I)X( W(I)XSRC2J-1) )

+DCJ +1) , *W(J +1> X( W(J+1) XSR (2J)

FOR EACH JOINT SET
B12 C2J-1) = B12 CJ , I ) = -D(I)' * SR (2J-1) X
B12(2J ) = B12(J,J+l) = D(J+l)' * SR(2J) X

TICK) = SRCK,2*J-1)
T2CK) = SRCK,2*J )
IF CIABSCIPINCJ».LT.5) GO TO 31
IF CIEULERCJ).EQ.-l) GO TO 31
TICK) = Tl(K) + SR(4,2*J-l)*HT(K,3,2*J-l)

31 VICK,J) = 0.0
I = lABS (JNT (J) )
IF (I.LE.O) GO TO 40

...

SLIP
SLIP
SLIP
SLIP
SLIP
SETUP 1
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SETUPI
SETUPI
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SETUP 1
SLIP
SLIP
SLIP
SLIP
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SETUPI
SLIP
SLIP
SLIP
SLIP
SLIP
SLIP
SLIP
SLIP
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SETUP 1
SETUPI
SETUPI
SETUPI
SETUPI
SETUPI
SETUPI
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SLIP
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SETUPI
SLIP
SLIP
SLIP
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= DC2,I,J+I)*T2(3) - D(3,I,J+I)*T2(2)
= DC2,2,J+I)*T2(3) - D(3,2,J+I)*T2(2)
= DC2,3,J+I)*T2(3) - D(3,3,J+I)*T2(2)
= DC3,I,J+I)*T2(1) - D(I,I,J+I)*T2(3)
= D(3,2,J+I)*T2(1) - D(I,2,J+I)*T2(3)
= DC3,3,J+I)*T2(1) - D(I,3,J+I)*T2(3)
= DCI,1,J+I)*T2(2) - D(2,I,J+I)*T2(1)
= DCI,2,J+I)*T2(2) - D(2,2,J+I)*T2(1)
= DCI,3,J+I)*T2(2) - D(2,3,J+I)*T2CI)

BI2(l, 1,2*J
BI2(2,1,2*J
BI2(3,1,2*J
BI2(l,2,2*J
BI2C2,2,2*J
BI2C3,2,2*J
B12(l,3,2*J
B12C2,3,2*J
BI2C3,3,2*J

BI2(1,1,2*J-l) = D(3,1,I)*Tl(2) - D(2,I,I)*TI(3)
BI2C2,1,2*J-l) = DC3,2,I)*TI(2) - D(2,2,I)*TI(3)
BI2(3,1,2*J-I) = D(3,3,I)*TI(2) - D(2,3,I)*TI(3)
BI2(1,2,2*J-I) = DCI,I,I)*TI(3) - D(3,I,I)*TI(I)
BI2(2,2,2*J-I) = D(I,2,I)*TI(3) - D(3,2,I)*TI(I)
B12(3,2,2*J-I) = DCI,3,I)*TI(3) - D(3,3,I)*TI(I)
BI2(1,3,2*J-I) = DC2,I,I)*TI(I) - D(I,I,I)*TI(2)
BI2C2,3,2*J-I) = D(2,2,I)*TI(I) - D(I,2,I)*TI(2)
B12(3,3,2*J-I) = DC2,3,I)*TI(I) - D(I,3,I)*TI(2)

CALL CROSSCWMEG(I,I) ,TI,T)
CALL CROSS (WMEG(l ,I) ,T,S)
CALL DOT3l(D (1, 1, I) ,S, VI( I ,J»
CALL CROSSCWMEG(I,J+l),T2,T)
CALL CROSS(WMEG(I,J+I) ,T,S)
CALL DOT31 CD(l, I ,J+1) ,S,T)
DO 32 K=I,3

32 VI(K,J) = TCK) - VI(K,J)
IF (IABSCIPINCJ».LT.5) GO TO 40
IF (IEULER(J) .EQ.-I) GO TO 40

C
C
C
C
C

C

C
C
C
C
C
C
C
C
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DO 50 J=l,NJNT
DO 43 K=1,3

43 V2CK,J) = 0.0
IF (IPIN(J) .LT.l) GO TO 50
IF (IPIN(J) .GT.l.AND.IPIN(J) .LT.6) GOTO 50
I = IABS(JNTCJ»
CALL CROSS CWMEGCl,I ) ,HBO ,2*J-1) ,T)
CALL DOT3l (DCI,I,I ),T,TI)

C CALL CROSS CWMEGCl,J+l) ,HB(1,2*J ) ,T)
C CALL DOT3l (D (l , 1, J +1) ,T, T2)

Sl = WMEGCl,I)*HB(1,2*J-l)
* + WMEGC2,I)*HBC2,2*J-l)
* + WMEGC3,I)*HB(3,2*J-l)
S2 = WMEGCl,J+l)*HBCl,2*J)

* + WMEGC2,J+l)*HBC2,2*J)
* + WMEGC3,J+l)*HBC3,2*J)

DO 44 K=1,3
C 44 V2CK,J) = Sl*Tl(K) - S2*T2CK)

44 V2CK,J) = CSl-S2)*TlCK)
50 CONTINUE
98 CALL ELTlME(2,10)

RETURN
END

(

•

C
C
C

CALL DOT3lCDCl,1,I) ,HTCl,3,2*J-l) ,T4)
CALL CROSS (WMEG(l ,I) ,HT(1,3,2*J-l) ,T5)
CALL DOT3l(D(1,1,I) ,T5,T6)
VlT = Vl(1,J)*T4(1) + Vl(2,J)*T4(2) + Vl(3,J)*T4(3)
SR2 = 2.0*SR(4,2*J)
DO 34 K = 1,3
VlCK,J) = VlCK,J) - VlT*T4CK) - SR2*T6(K)
Sl=T4Cl)*B12(1,K,2*J-l)+T4(2)*B12(2,K,2*J-l)+T4(3)*B12(3,K,2*J-l)
S2=T4(1)*B12Cl,K,2*J )+T4(2)*B12C2,K,2*J )+T4(3)*B12(3,K,2*J )
DO 33 L = 1,3
All(K,L,J) = -T4(K)*T4(L)
B12CL,K,2*J-l) = B12(L,K,2*J-l) - Sl*T4(L)

33 B12(L,K,2*J ) = B12CL,K,2*J ) - S2*T4(L)
34 AllCK,K,J) = 1.0 + All(K,K,J)
40 CONTINUE

IF CNPRTClI> .NE.O) WRITE (6,41) «VlCI,J) ,1=1,3) ,J=I,NJNT)
41 FORMATC' VI ARRAY'/ClX,lP9D14.4»

IF IPIN(M)=l, SET V2(M)=(WN.HN-WM.HM)DN'WNXHN
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SUBROUTINE SETUP2 SETUP2
C REV IV 07/24/86SLIP
C CALLED BY DAUX AFTER CONTACT ROUTINES AND BY UPDATE PRIOR TO SETUP2
C DAUX TO SET UP A2 ARRAY AND (FOR NQIO) THE A13,A23 AND V3 ARRAYS. SETUP2
C SETUP2

IMPLICIT REAL*8(A-H,0-Z) SETUP2
COMMON/CONTRLI TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, SETUP2

* NS,NQ,NSD,NFLX,NRRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTSI D(3,3,30) ,WMEG(3,30) ,WMEGDC3,30) ,Ul(3,30) ,U2(3,30) ,SETUP2

* SEGLP(3,30),SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) SETUP2
COMMON/DESCRPI PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,8B(3,60), SLIP

* RPHI(3,30) ,HT(3,3,60) ,SPRING(S,90) ,VISC(7,90) , SETUP2
* JNT(30) ,IPIN(30),ISING(30) ,IGLOB(30),JOINTFC30) SETUP2

COMMON/CMATRXI Vl<3,30), V2 (3 ,30) ,V3 (3,12) ,B12 (3 ,3,60) ,A22 (3,3,60) ,SETUP2
* FC3,30) ,TQC3,30) ,WJ(30) ,All(3,3,30) SLIP

COMMON/CSTRNTI AI3(3,3,24) ,A23(3,3,24} ,B31(3,3,24) ,B32(3,3,24), SETUP2
* HHT(3,3,12) ,RKl<3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,SETUP2
* RQQC3,12) ,HQQC3,12) ,SQQCI2) ,CFQQ(2) , SETUP2
* KQl(12) ,KQ2(2) ,KQTYPE(2) SETUP2

COMMON/CNSHTSI PI,RADIAN,G,THIRD,EPS(24}, SETUP2
* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

LOGICAL*1 FREE SLIP
COMMON/TEMPVS/T(3) ,S(3) ,Tl(3) ,T2(3) ,T3(3) ,T4(3) ,TS(3) ,T6(3), SETUP2

* T7 (3) ,T8 (3) ,T9 (3) ,TI0 (3) ,TIl (3) ,T12 (3) ,H8(3) , SETUP2
* TTIC3,3) ,TT2(3,3) ,SI,SQS1,S2,S3,S4 SETUP2
* ,WCRM(3) ,RM(3) ,WCM(3) ,WWCM(3} ,WWM(3) ,RBA (3) ,BA SETUP2
* ,WCRN(3) ,RN(3) ,WCN(3) ,WWCN(3) ,WWN(3) ,RBAD(3) SETUP2
* ,IDUMC 14290) ,FREE (30) SLIP

C SETUP2
CALL ELTIMEC1,26) SETUP2

C SETUP2
C COMPUTE A22 ARRAY VIA DHHPIN FOR DAUX2 ROUTINES. SETUP2
C SETUP2

IF (NJNT.EQ.O) GO TO SO SETUP2
DO 49 M=I,NJNT SETUP2
FREECM) = .TRUE. SLIP
N = IABS(JNT(M» SETUP2
IF CN.EQ.O) GO TO 49 SETUP2
IF CIPINCM).EQ.O) GOTO 49 SLIP
IF (IPIN(M).GE.2.AND. IPIN(M) .LE.S) GO TO 49 SLIP
FREECM) = .FALSE. SLIP
CALL DHHPIN(A22(I,I,2*M-l) ,T,N ,M,2*M-l) SETUP2
CALL DHHPIN(A22(I,I,2*M ) ,T,M+l,M,2*M ) SETUP2

49 CONTINUE SETUP2
C PECONV
C THIS STATEMENT IS NECESSARY FOR THE PROGRAM TO RUN ON THE PECONV
C P&E FORTRAN VII 0 (REV 4) COMPILER PECONV
C PECONV

NNNET = IPINCM) PECONV
C SETUP2
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C SET UP A13,A23 AND V3 ARRAYS FOR DAUX33.
C

50 IF (NQ.EQ.O) GO TO 98
DO 70 K=l,NQ
IF (KQTYPE(K).LT.O) GO TO 70
IF (KQTYPE(K).EQ.5) GO TO 70
M = KQl<K)
N = KQ2(K)
IF (KQTYPECK).EQ.2 .OR. KQTYPE(K).EQ.4) GO TO 53

C
C FOR KQTYPE = 1 OR 3, SET HHT = I
C

DO 52 J=1,3
DO 51 1= I, 3

51 HHTCI,J,K) = 0.0
52 HHT(J,J,K) = 1.0

IF (KQTYPE(K).NE.5) GO TO 51
C
C FOR KQTYPE=6, SET HHT= I-TT'
C

DO 60 J=l,3
DO 60 1= 1, 3

60 HHT(I,J,K) = HHT(I,J,K) - TQQ(I,K)*TQQ(J,K)
GO TO 61

53 IF CKQTYPE(K).NE.2) GO TO 56
C
C FOR KQTYPE=2, COMPUTE HH AND HHT.
C

CALL DOT31CDC1,l,M) ,RK1C1,K) ,T1)
CALL DOT3l<D C1, 1, N) ,RK2 C1, K) ,T2)
Sl = 0.0
DO 54 1=1,3
HH(I) = SEGLP(I,M)+T1CI) - SEGLPCI,N)-T2(I),

54 Sl = Sl + HHCI)**2
SQS1 = DSQRTCSl>
DO 55 1= I, 3
HH(I) = HH(I)/SQS1

55 IF (DABS(HH(I».LE.EPS(12» HH(I) = 0.0
CALL DOTT31(HH,HH.HHT(I.1.K»

56 IF (KQTYPE(K).NE.4) GO TO 61
C
C FOR KQTYPE = 4. SET HHT = HHT
C

CALL DOTT31(HQQ(l,K) ,HQQ(l,K) ,HHT(l,l,K»
C
C SET A13(2K-1) = HHT
C AND A13(2K) = -HHT
C

61 DO 52 J=I.3
DO 62 1=1,3
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A13CI,J,2*K-1) = HHTCI,J,K)
62 A13CI,J,2*K ) = -HHTCI,J,K)

C
C SET A23 (2K- I) = (R1X) (Dl) A13 (2K-l)
C AND A23(2K) = (R2X) (D2)AI3(2K)
C

CALL MAT33(D(1,1,M) ,AI3(l,l,2*K-1) ,TTl)
CALL MAT33(D(l,l,N),A13(1,1,2*K ),TT2)
DO 63 J=1,3
CALL CROSS(RK1(1,K),TT1(1,J),A23(1,J,2*K-1)

63 CALL CROSS(RK2(1,K) ,TT2(1,J) ,A23C1,J,2*K )
IF (KQTYPE(K}.EQ.4) GO TO 72

C
C FOR KQTYPE = 1,2 OR 3, SET B31 = A13' AND B32 = A23'
C

DO 71 1= 1,3
DO 71 J=1,3
B31CI,J,2*K-l) = A13CJ,I,2*K-1)
B31(I,J,2*K ) = A13(J,I,2*K )
B32(I,J,2*K-1} = A23CJ,I,2*K-1)

71 B32(I,J,2*K ) = A23(J,I,2*K )
GO TO 76

C
C FOR KQTYPE = 4, SET B31(2K-1) = HTT
C B31 (2K ) = -HTT
C B32 = (B3l) (0') (RX)'
C

72 CALL DOTT3l<HQQ(I,K) ,TQQ(I,K) ,B31(I,1,2*K-l»
DO 73 1=1,3
DO 73 J=1,3

73 B31(I,J,2*K) = -B31(I,J,2*K-l)
CALL DOTT33 (0 Cl, I,M) ,B3l< 1,1, 2*K- I) ,B32 Cl ,1, 2*K- I»
CALL DOTT33(DCl,I,N) ,B3l<1,1,2*K ) ,B32<l,1,2*K »
DO 74 J=1,3
CALL CROSS CRKI <l ,K) ,B32 Cl ,J , 2*K-l) ,TTl< 1, J»

74 CALL CROSS(RK2(I,K),B32(1,J,2*K } ,TT2(1,J»
DO 75 1=1,3
DO 75 J=I,3
B32(I,J,2*K-1) = TT1CJ,I)

75 B32(I,J,2*K ) = TT2(J,I)
C
C COMPUTE V3 = D2'CW2XCW2XR2}) - 01' (W1X(W1XR1»
C

76 CALL CROSSCWMEGC1,M) ,RKIC1,K) ,T3)
CALL CROSS CWMEGC1,M) ,T3,T4)
CALL DOT31 CDC1,I,M) ,T4,T5)
CALL CROSS CWMEGC1,N) ,RK2C1,K) ,T6)
CALL CROSS CWMEGC1,N) ,T6,T7)
CALL DOT31 CDC1,I,N) ,T7,T8)
DO 64 1=1,3
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64 V3(I,K) = T8(I) - T5(I)
IF (KQTYPE(K) .NE.2) GO TO 67

C
C RECOMPUTE V3 FOR KQTYPE=2.
C

CALL DOT3l (D(l,l,M) .T3,T9 )
CALL DOT3l (D(l,l,N) ,T6,TlO)
S2 = 0.0
DO 65 I=1,3
Tll(I) = SEGLV(I,M)+T9(I) - SEGLV(I,N)-TlO(I)

65 S2 = S2 + Tll(I)**2
S3 = HH(1)*V3(l,K) + HH(2)*V3(2,K) + HH(3)*V3(3,K)
S4 = S3-S2/SQSl
DO 66 I=l,3

66 V3(I,K) = S4*HH(I)
67 IF (KQTYPE(K) .NE.3.AND.KQTYPE(K) .NE.5) GO TO 77

C
C FOR KQTYPE=3 OR 6, ADD R DOT TERM FROM PLELP OR SEGSEG TO V3.
C

DO 68 I=1,3
58 V3(I.K) = V3(I,K) + RQQ(I,K)

IF (KQTYPE(K) .NE.5) GO TO 70
C
C FOR KQTYPE=6, SET V3 = (I-TT')(V3+RQQ)
C

VQQ = V3(l,K)*TQQ(l,K) + V3(2,K)*TQQ(2,K) + V3(3.K)*TQQ(3,K)
DO 69 I= 1, 3

59 V3CI,K) = V3(I,K) - VQQ*TQQ(I,K)
77 IF CKQTYPE(K) .NE.4) GO TO 70

C
C FOR KQTYPE = 4, ADD R TERM FROM PLELP OR SEGSEG TO V3.
C

S3 = TQQ(1.K)*V3(1,K) + TQQ(2,K)*V3(2.K) + TQQ(3,K)*V3(3,K)
S4 = S3+SQQ(K)
DO 78 I=l,3

78 V3(I,K) = S4*HQQ(I,K)
70 CONTINUE

C
C SPECIAL SETUP FOR TENSION ELEMENTS (KQTYPE = 5).
C

N = 0
79 N = N+l

IF (N.GE.NQ) GO TO 98
IF (KQTYPE(N) .NE.5) GO TO 79
DO 81 I =1.3
DO 80 J=1,3
A13(I,J.2*N-l) = 0.0
A13(I.J,2*N ) = 0.0
A23CI,J.2*N ) = 0.0
B3lCI,J,2*N-l) = 0.0
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B31(I,J,2*N ) = 0.0
A13(I,J,2*N+1) = 0.0
A13(I,J,2*N+2) = 0.0
A23(I,J,2*N+1) = 0.0
B31(I,J,2*N+1) = 0.0
B31(I,J,2*N+2) = 0.0
HHT(I,J,N ) = 0.0

80 HHT(I,J,N+1 ) = 0.0
A13(1,I,2*N-l) = 1.0
B31(I,I,2*N-1) = RK1(1,N+1)
B31(I,I,2*N ) = RK1(3,N+1)
A13(I,I,2*N+2) = 1.0
B31(I,I,2*N+1) = RK1(3,N+1)

81 B3l<1,I,2*N+2) = RKl<2,N+l)
N1 = KQ1 (N)
N2 = KQ2 (N)
DO 82 K=l,3
CALL CROSS(RK1(1,N) ,D(l,K,N1) ,A23(l,K,2*N-1»

82 CALL CROSS(RK2(l,N) ,D(l,K,N2) ,A23(1,K,2*N+2»
DO 83 1=1,3
DO 83 J=l,3
B32(I,J,2*N-1) = RK1(1,N+1)*A23(J,I,2*N-1)
B32(I,J,2*N ) = RK1(3,N+1)*A23(J,I,2*N+2)
B32(I,J,2*N+1) = RK1(3,N+1)*A23(J,I,2*N-1)

83 B32(I,J,2*N+2) = RK1(2,N+1)*A23(J,I,2*N+2)
CALL CROSS(WMEG(l,Nl) ,RK1(1,N) ,WCRM)
CALL CROSS(WMEG(l,N2) ,RK2(l,N) ,WCRN)
CALL DOT31 (D (1, 1 ,N 1) ,RK 1(1,N) ,RM)
CALL DOT31 (D (l,l,N2) ,RK2 (l,N) ,RN)
CALL DOT31(D(l,l,N1) ,WCRM,WCM)
CALL DOT31(D(l,l,N2) ,WCRN,WCN)
BA = 0.0
DO 84 1=1,3
RBA (I) = SEGLP(I,N2) + RN (I) - SEGLP(I,N1) - RM (I)
RBAD(I) = SEGLV(I,N2) + WCN(I) - SEGLV(I,N1) - WCM(I)

84 BA = BA + RBA(I)**2
BA = DSQRT(BA)
FORCE = 0.0
IF (BA.GT.RK2(3,N+l}) FORCE = RK2(1,N+1)*(1.0-RK2(3,N+1)/BA)
DO 85 1=1,3
V3(I,N) = RK2(2,N+1)*RBAD(I) + FORCE*RBA(I)

85 V3(I,N+l) = -V3(I,N)
CALL CROSS(WMEG(l,Nl) ,WCRM,WWCM)
CALL CROSS(WMEG(l,N2),WCRN,WWCN)
CALL DOT31(D(l,l,N1) ,WWCM,WWM)
CALL DOT31(D(1,l,N2) ,WWCN,WWN)
DO 86 1= 1,3
V3(I,N ) = V3(I,N } - RKl(l,N+l)*WWM(I) RK1(3,N+1)fWWU(I)

86 V3(1,N+l) = V3(1,N+l) - RKl<3,N+l)*WWM(I) - RKl<2,N+l)fWWU(I)
N = N+1

372

SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2
SETUP2

<



GO TO 79
98 CALL ELTlME(2.26)

RETURN
END
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SUBROUTINE SINPUT SINPUT
C REV IV 02/20/87HYPER
C READS AND PRINTS THE INPUT CARDS THAT DESCRIBE THE PHYSICAL SINPUT
C DIMENSIONS OF THE PLANES REPRESENTING THE VEHICLE PANELS AND OF SINPUT
C THE RESTRAINT BELTS. ALSO PROCESSES THOSE DATA CARDS THAT DESCRIBESINPUT
C ADDITIONAL CONTACT ELLIPSOIDS, CONSTRAINTS, BODY SEGMENT SYMMETRY SINPUT
C OPTIONS AND SPRING DAMPER FUNCTIONS. SINPUT
C SINPUT

IMPLICIT REAL*8 (A-H,O-Z) SINPUT
COMMON/CONTRLI TIME ,NSEG,NJNT ,NPL ,NBLT ,NBAG,NVEH,NGRND , SINPUT

* NS ,NQ ,NSD ,.NFLX, NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG PAGE
COMMON/CNTSRFI PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/SGMNTSI D(3,3,30) ,WMEG(3,30),WMEGD(3,30) ,U1(3,30) ,U2(3,30) ,SINPUT

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) SINPUT
COMMON/CSTRNTI A13(3,3,24l ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), SINPUT

* HHT(3,3,12) ,RKl<3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,SINPUT
* RQQ(3,12) ,HQQ(3,12) ,SQQ(12) ,CFQQ(12) , SINPUT
II KQl(12) ,KQ2(2) ,KQTYPE(2) SINPUT

COMMON/TITLESI DATE(3) ,COMENT(40) ,VPSTTL(20),BDYTTL(S), SINPUT
* BLTTTL(S,8) ,PLTTL(S,30) ,BAGTTL(S,6) ,SEG(30), SINPUT
* JOINT(30) ,CGS(30) ,JS(30) SINPUT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT SINPUT
LOGICAL*l CGS,JS,LP4 HYPER
COMMON/DAMPERI APSDM(3,20) ,APSDN(3,20) ,ASD(S,20) ,MSDM(20) ,MSDN(20)SINPUT
COMMON/WINDFRI WTIME(30) ,QFU(3,S) ,QFV(3,S) ,WF(3,30) ,IWIND(30), WINDOP

II MWSEG(7,30) ,NFVSEG(6) ,NFVNT(S) ,MOWSEG(30,30) WINDOP
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24) , SINPUT

II UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVSI P1(3) ,P2(3) ,P3(3) ,P4(3) ,DE(3,3) HYPER
DIMENSION IDYPR(3) SINPUT
DATA IDYPR/3,2,11 SINPUT
DATA MAXBD/401 CHGIII
DATA NPLMAX/30/,NBLTMX/8/,NBAGMX/S/,NELPMX/40I,NQMAX/12/, MISC

* NSDMAX/20/,NHRNSM/S/,NWINDM/SO/,NJNTFM/SO/,NFORCM/SI MISC
C SINPUT
C INPUT CARD D.1 SINPUT
C SINPUT

READ (S,ll) NPL,NBLT,NBAG,NELP,NQ,NSD,NHRNSS,NWINDF,NJNTF,NFORCESINPUT
11 FORMAT(12I6) SINPUT

WRITE (6,16) NPG,NPL,NBLT,NBAG,NELP,NQ,NSD,NHRNSS,NWINDF,NJNTF, PAGE
* NFORCE PAGE

NPG=NPG+1 PAGE
16 FORMAT('l NPL NBLT NBAG NELP NQ NSD NHRNSS' ,PAGE

* NWINDF NJNTF NFORCE' ,43X,'PAGE' ,IS/10I8,40X,'CARD D.1')PAGE
IF lNPL.GT.NPLMAX) STOP 6S CHGIII
IF (NBLT.GT.NBLTMX) STOP 66 MISC
IF (NBAG.GT.NBAGMX) STOP 67 MISC
IF (NELP.GT.NELPMX) STOP 68 MISC
IF (NQ.GT.NQMAX) STOP 69 CHGIII
IF (NSD.GT.NSDMAX) STOP 70 CHGIII
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SET UP PL ARRAY AS REQUIRED BY SUBROUTINE PLELP

READ AND PRINT CARDS D.2.A,D.2.B AND D.2.C FOR THE JTH PLANE.

PROGRAM NOW ASSUMES THE FINITE PLANE IS A PARALLELOGRAM IN SHAPE
WHERE THE INPUT POINTS P1,P2,P3 ARE 3 OF THE CORNERS SUCH THAT
EDGE PI-P2 IS LESS THAN ISO DEGREES CLOCKWISE (AS VIEWED BY THE
OCCUPANT) FROM THE EDGE P1-P3.

IF (NHRNSS.GT.NHRNSM) STOP 71
IF (NWINDF.GT.NWINDM) STOP 72
IF (NJNTF.GT.NJNTFM) STOP 73
IF (NFORCE.GT.NFORCM) STOP 74
IF (NPL.EQ.O) GO TO 15
IPAGE = 0
DO 20 J=I,NPL

MISC
MISC
MISC
MISC
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
PAGE
PAGE
PAGE
PAGE
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
EDGE
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT

NORMAL EQUATION OF JTH PLACE
AO*X + BO*Y + CO*Z = DO

NORMAL EQUATION OF 1ST BOUNDARY PLANE
A1*X + B1*Y + Cl*Z = D1

AND E1 IS LENGTH OF PLANE FROM BOUNDARY.

POINT 1

PL Cl,J) = AO
PL(2,J) = BO
PL(3,J) = CO
PL(4,J) = DO

PL(5,J)
PL(6,J)
PL(7,J)

PL(S,J) =A1
PL(9,J) =B1
PL(10,J)=Cl
PL (lI,J) =D1
PLCl2,J)=E1

PL (13 ,J) =A2

READ (5,23) JJ,(PLTTL(I,J) ,I = 1,5) ,P1,P2,P3
23 FORMAT (I4,4X,5A4/(3F12.0»

IF (JJ.NE.J) WRITE (6,24) JJ,J
24 FORMAT (' PLANE INDEX INPUT ERROR,' ,214)

IF (JJ.NE.J) STOP 10
IF (MOD(J,7).EQ.1.AND.IPAGE.EQ.0) WRITE (6,12) IPAGE
IF (MOD(J,7).EQ.1.AND.IPAGE.EQ.1) WRITE (6,112) IPAGE,NPG
IF (MOD(J,7).EQ.1.AND.IPAGE.EQ.1) NPG=NPG+1

112 FORMAT (I 1, , PLANE INPUTS' ,10QX, 'PAGE' ,I5/120X, 'CARDS D.2')
12 FORMAT{I1,' PLANE INPUTS' ,106X, 'CARDS D.2')

IPAGE = 1
WRITE (6,25) J, (PLTTL{I,J) ,I = 1,5) ,P1,P2,P3

25 FORMAT('O PLANE NO.' ,I4,4X,5A41117X,'X',llX,'Y' ,llX,'Z'1
* 'POINT 1 ' ,3F12.41
* POINT 2 ' ,3F12.41
* 'POINT 3 ' ,3F12. 4)

C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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READ AND PRINT CARDS D.3.A, D.3.B AND D.3.C FOR THE JTH BELT.

READ C5,13) CBLTTTLCI,J),I = 1,5) ,CBELTCI,J),I = I,ll)
13 FORMAT (5A4/C6F12.0»

IF CMODCJ,5).EQ.1) WRITE C6,21) NPG

SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
EDGE
EDGE
EDGE
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
PAGE

NORMAL EQUATION OF 2ND BOUNDARY PLANE
A2*X + B2*Y + C2*Z =D2

AND E2 IS LENGTH OF PLANE FROM BOUNDARY.

POINT 3 - POINT 1

POINT 2 - POINT 1

PL04,J)=B2
PLC15,J)=C2
PLC16,J)=D2
PL07,J)=E2

PL08,J)
PL 09 ,J)
PLC20,J)

PL C21,J)
PLC22,J)
PLC23,J)

PLC24,J) NOT CURRENTLY USED
S22 = 0.0
S23 = 0.0
S33 = 0.0
DO 26 I =1,3
P2CI) = P2CI)-P1CI)
P3(I) = P3(I)-PlCI)
PLCI+ 4,J) = P1CI)
PLCI+17,J) = P2CI)
PLCI+20,J) = P3CI)
S22 = S22 + P2CI)*P2CI)
S23 = S23 + P2CI)*P3CI)

26 S33 = S33 + P3CI)*P3CI)
S2 = DSQRTCS22)
S3 = DSQRTCS33)
CALL CROSSCP2,P3,PLC1,J»
Sl = 0.0
DO 27 1=1,3

27 Sl = SI + PLCI,J)'*2
S1 = DSQRT CSI)
DO 28 1=1,3
PL (I ,J) = PL CI,J) lSI
PL(I+7 ,J) = CS33*P2CI) - S23*P3(I» I CS1*S3)

28 PLCI+12,J) = CS22*P3CI) - S23*P2CI» I CS1*S2)
PLC 4,J) = P1Cl)*PLC l,J) + P1(2)*PLC 2,J) + P1(3)*PL( 3,J)
PL(ll,J) = PlCI)*PLC 8,J) + Pl(2)*PLC 9,J) + Pl(3)*PLOO,J)
PLC12,J) = P2CI)*PLC 8,J) + P2(2)*PLC 9,J) + P2(3)*PLOO,J)
PL(16,J) = P1(1)*PLC13,J) + P1(2)*PLC14,J) + P1(3)*PLC15,J)

20 PLCI7,J) = P3Cl)*PLC13,J) + P3(2)*PLC14,J) + P3(3)*PLC15,J)
15 IF CNBLT.EQ.O) GO TO 35

DO 30 J=l,NBLT

C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
C
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IF (MOD(J,S).EQ.l) NPG=NPG+l PAGE
21 FORMAT('1 BELT INPUTS' ,110X,'PAGE' ,IS/120X,'CARDS D.3') PAGE
30 WRITE (6,14) J,(BLTTTL(I,J),I = I,S),(BELT(I,J),1 = 1,11) SINPUT
14 FORMAT('O BELT NO.' ,I4,4X,SA411 SINPUT

• 30X,'ANCHOR POINT A' ,46X,'ANCHOR POINT B'I SINPUT
* 206X,'X',19X,'Y',19X,'Z',3X)/6F20.311 SINPUT
• 26X,'FIXED POINT ON SEGMENT' ,4SX,'SLACK(+) 'I SINPUT
• 16X, 'X' ,19X, 'Y' ,19X, 'z' ,17X, 'BLANK' ,13X, 'LENGTH( -) '/SF20. 3) SIHPUT

C SINPUT
C CALL AIRBGI ROUTIHE IF REQUIRED FOR AIRBAG IHPUT SINPUT
C SINPUT

3S IF (NBAG.NE.O) CALL AIRBGI SINPUT
IF (NELP.LE.O) GO TO SI SINPUT

C SIHPUT
C READ AND PRINT CARDS D.S FOR ELLIPSOID INPUT, IF ANY. SINPUT
C NOTE: NELP IS THE NO. OF ELLIPSOIDS TO BE SUPPLIED HERE, HOT THESINPUT
C NO. OF ELLIPSOIDS IN THE PROGRAM, SINCE THE FIRST NSEG SINPUT
C ELLIPSOIDS WERE SUPPLIED ON CARDS B.2.A - B.2.1. HOWEVER SINPUT
C THEY MAY BE REPLACED HERE IF DESIRED. SINPUT
C SINPUT

WRITE (6,41) NPG,UNITL,UNITL PAGE
NPG=NPG+l PAGE

41 FORMAT('1 ADDITIONAL ELLIPSOID INPUT' ,9SX,'PAGE' ,I5/120X, PAGE
• 'CARDS D.S'/17X,'SEMIAXES (',A4,')',laX,'OFFSET (',M,')', PAGE
• 20X,'ROTATION (DEG) ',ISX,'POWER'1 HYPER
• .3X, 'NO.' ,2(aX, 'X' ,ax, 'y' ,8X, 'Z' ,6X) ,7X, 'YAW' ,7X, 'PITCH' ,SX, SINPUT
• 'ROLL'II) SINPUT

DO SO MM=I,NELP SINPUT
READ (S,42) M,Pl,P2,P3,P4 HYPER

42 FORMAT(I6,9F6.0,3F4.0) HYPER
IF (M.GT.MAXBD) STOP 63 CHGIII

C CHGIII
C PREVENT EXTRA ELLIPSOIDS FROM CHANGING AIRBAG ELLIPSOIDS CHGIII
C CHGIII

IF (M.GT.NVEH.AND.M.LT.NGRND) WRITE (6,330) CHGIII
330 FORMAT(3X,'THE EXTRA CONTACT ELLIPSOID HUMBER IS THE SAME AS AN AICHGIII

.RBAG ELLIPSOID') CHGIII
IF (M.GT.NVEH.AND.M.LT.HGRHD) STOP 64 CHGIII
WRITE (6,43) M,Pl,P2,P3,P4 HYPER

43 FORMAT(16,3(3X,3F9.3,3X) ,3F6.0) HYPER
CALL DRCYPR (DE,P3,IDYPR) SINPUT
N = 1 HYPER
LP4 = .FALSE. HYPER
DO 39 J = 1,3 HYPER

39 IF (P4(J).GT.2.0) LP4 = .TRUE. HYPER
IF (LP4) H = 2 HYPER
DO 46 I = 1,3 HYPER
BD(N ,M) = Pl(l) HYPER
BD(N+3,M) = P2(1) HYPER
IF (LP4) GO TO 46 HYPER
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CARD D.7 BODY SEGMENT SYMMETRY INPUT

READ AND PRINT CARDS D.6 FOR CONSTRAINT INPUT, IF ANY.

70 READ (5 ,71) (NSYM (J) ,J=1,NSEG)
71 FORMAT(18I4)

DO 103 J=l,NSEG

SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
HYPER
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
PAGE
PAGE
PAGE

(', SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
TGMOD2

DO 45 J=l,3
SUM1 = 0.0
SUM2 = 0.0
DO 44 L= 1.3
SUMI = SUMI + DE(L,I)/P1(L)**2*DE(L,J)

44 SUM2 = SUM2 + DE(L,I)*Pl(L)**2*DE(L,J)
K = 3*1 +J +3
BD(K ,M) = SUM1

45 BD(K+9,M) = SUM2
46 N = N + 1

IF (.NOT.LP4) GO TO 50
BDO,M) = -P4(I)
N = 8
DO 48 J = 1,3
BD(J+19,M) = P4(J)
IF (BD(J+19,M).EQ.0.0) BD(J+19,M) = BD(20,M)
BDCJ+16,M) = 1.0/BDCJ+1,M)**2
DO 48 I = 1,3
BDCN.M) = DE(I,J)

48 N = N + 1
BDC23,M) = 0.0
IF (BDC20,M).NE.BD(21,M» BDC23,M) = 1.0
IF (BDC21,M).NE.BDC22.M» BDC23,M) = 1.0
IF CBDC22,M) .NE.BD(20,M» BD(23,M) = 1.0

50 CONTINUE

51 IF (NQ.LE.O) GO TO 70
DO 60 K= l,NQ
READ (5,52) KQTYPE(K) ,KQlCK) ,KQ2(K), (RKlCI,K) ,1=1,3)

* , (RK2(I,K) ,1=1,3)
52 FORMATC3I6.6F6.0)

IF (K.EQ.l) WRITE C6,53) NPG,UNITL,UNITL
IF CK.EQ.l) NPG=NPG+1

53 FORMATC'l CONSTRAINT INPUT' .105X,'PAGE' ,I5/120X, 'CARDS D.6'1
* TYPE SEGMENT SEGMENT POINT ON 1ST SEGMENT
* A4,')',' POINTON2NDSEGMENTC',A4,')'1
* NO . NO. 1 NO . 2 X Y Z
* X Y Z'II)

WRITE (6,54) KQTYPE(K) ,KQlCK) ,KQ2(K), (RKlCI,K) ,1=1,3)
• ,(RK2<I,K) ,1=1,3)

54 FORMAT(I6,2I9,2(5X,3F9.3) )
50 CONTINUE

C
C
C

C
C
C
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..

)

LJ = NSYMCJ) TGMOD2
IFCIABSCLJ).GT.NSEG) GO TO 107 TGMOD2
IFCLJ) 104.103.105 TGMOD2

1~5 LK = NSYMCLJ) TGMOD2
IFCIABSCLK).GT.NSEG) GO TO 107 TGMOD2
IFCLK.NE.J) GO TO 106 TGMOD2
GO TO 103 TGMOD2

104 JJ = -J TGMOD2
LJ = -LJ TGMOD2
LK = NSYMCLJ) TGMOD2
IFCIABSCLK).GT.NSEG) GO TO 107 TGMOD2
IFCCLK.NE.JJ) .OR. CNSYMCJ).EQ.JJ» GO TO 106 TGMOD2
GO TO 103 TGMOD2

106 STOP 96 TGMOD2
107 STOP 97 TGMOD2
103 CONTINUE TGMOD2

WRITEC6.72) CJ,J=l,NSEG) SINPUT
WRITE C6, 73) CNSYMCJ), J= 1, NSEG) SINPUT

72 FORMATC'O BODY SEGMENT SYMMETRY INPUT' ,91X,'CARD D.7'// SINPUT
* SEG NO.' .3014) SINPUT

73 FORMATC'O NSYMCJ)' ,3014) SINPUT
NSEGI = NSEG+l SINPUT
DO 74 J=NSEGl,NGRND SINPUT

74 NSYMCJ) = 0 SINPUT
IF CNSD.LE.O) GO TO 90 SINPUT

C SINPUT
C CARD D.S SPRING DAMPERS FUNCTION INPUT. SINPUT
C SINPUT

DO 79 J=I.NSD SINPUT
79 READ C5,80) MSDMCJ) ,MSDNCJ) ,CAPSDMCI,J) ,1=1,3), SINPUT

* CAPSDNCI,J) ,1=1,3), CASDCI,J) ,1=1,5) SINPUT
80 FORMATC2I3,IIF6.0) SINPUT

WRITE C6,81) UNITL SINPUT
81 FORMATC'O' ,5X,'SPRING DAMPERS FUNCTION INPUT' ,82X,'CARDS D.S'//SINPUT

* 18X.'COORDINATES OF ATTACHMENT POINTS C' ,A4,')'/ SINPUT
* 5X, 'SEGMENT' ,9X. 'SEGMENT M' .16X, 'SEGMENT N' ,15X, SINPUT
* 'SPRING FORCE FUNCTION' ,12X,'DAMPING FORCE FUNCTION'/ AFREVS
* 'NO. M N',2C6X.'X',7X,'Y',7X,'Z',2X),7X,'DO',9X,'Al',IIX, SINPUT
* 'A2',13X,'Bl',10X,'B2' II) SINPUT

DO 82 J=I,NSD SINPUT
82 WRITE C6,83) J,MSDMCJ) ,MSDNCJ), CAPSDMCI,J) ,1=1,3), SINPUT

* CAPSDNCI,J) ,1=1,3) ,CASDCI,J) ,1=1,5) SINPUT
83 FORMATCI3,2I4,2CIX,3F8.2) ,Fl1.2,2FI2.3,FI5.3,FI2.3) SINPUT

C SINPUT
C CARDS D.9 FORCE AND/OR TORQUE FUNCTIONS. CHGIII
C SINPUT

90 NFVSEG(6)= NFORCE SINPUT
IF CNFORCE.LE.O) GO TO 99 SINPUT
WRITE C6,91) SINPUT

91 FORMAT C'O' ,6X,'FORCE AND/OR TORQUE FUNCTION INPUTS' ,78X,'CARDS D.CHGIII
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*9' II, 5X, 'NO.', 5X, 'SEG', 5X, 'FCN', 13X, 'X', 9X, 'Y', 9X, 'z'.
* 13X,'YAW', SX.'PITCH', SX,'ROLL' II}

DO 95 J=l,NFORCE
READ (5,92) NFVSEG(J) ,NFVNT(J) ,P1,P2

92 FORMAT (2IS.SF10.0)
WRITE (S,93) J,NFVSEG(J),NFVNT(J) ,P1,P2

93 FORMAT (3I8,6X,3F10.3,6X,3F10.3)
CALL DRCYPR (DE,P2,IDYPR)
DO 94 1=1,3

94 QFU(I,J) = DE(l,I)
95 CALL CROSS (P1,QFU(1,J) ,QFV(l,J»
99 RETURN

END
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SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
SINPUT
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C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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C
C
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C

SUBROUTINE SLPLOT CX, NX, XO, XH, XL, XSIZE, XLAB, NXLB, SLPLOT
* Y, NY, YO, YN, YL, YSIZE, YLAB, NYLB, SLPLOT
* NPTS, NYY, NDY, PLABI, NPLBI, PLAB2, NPLB2) SLPLOT

REV 111.2 08/08/84REVIII
SLPLOT

ARGUMENTS: SLPLOT
XCNPTS) - ARRAY OF NPTS ABSCISSAS TO BE PLOTTED. SLPLOT
YCNDY,NYY) - ARRAY OF NPTS*NYY ORDINATES TO BE PLOTTED. SLPLOT
NX,NY - POSITIVE - NO. OF LINEAR SUBDIVISIONS. SLPLOT

NEGATIVE - NO. OF LOGARITHMIC DECADES. SLPLOT
XO,YO - AXES ORIGINS CPOWER OF TEN IF NX,NY NEGATIVE). SLPLOT
XN,YN - AXES END VALUES CREQUIRED IF NX,NY POSITIVE). SLPLOT
XL,YL - LENGTH CINCHES) OF X,Y AXES. SLPLOT
XSIZE,YSIZE - PAPER SIZE CINCHES) IN X,Y DIRECTIONS. SLPLOT
XLAB,YLAB - X,Y AXES LABELS CALPHANUMERIC ARRAYS). SLPLOT
NXLB,NYLB - NO. OF CHARACTERS IN X,Y LABELS. SLPLOT
NPTS - NO. OF POINTS IN X ARRAY AND EACH Y ARRAY. SLPLOT
NYY - NO. OF Y ARRAYS TO BE PLOTTED VS. X ARRAY. SLPLOT
NDY - FIRST DIMENSION OF Y ARRAY IN CALLING ROUTINE. SLPLOT

CNDY MUST BE .GE. NPTS) SLPLOT
PLABI,PLAB2 - 1ST & 2ND LINES OF PLOT ID LABELS CALPHANUMERIC).SLPLOT
NPLBI,NPLB2 - NO. OF CHARACTERS IN PLOT ID LABELS. SLPLOT

SLPLOT
NOTE: PLOTS WILL BE TRUNCATED AS FOLLOWS: SLPLOT

NX,NY POSITIVE - XO,YO .LE. X,Y .LE. XN,YN SLPLOT
NX,NY NEGATIVE - XO,YO .LE. X,Y .LE. XH*IO**C-NX),YO*IO**C-NY) SLPLOT

SLPLOT
DIMENSION XCNPTS) ,YCNDY,NYY) ,XLABCI) ,YLABCI) ,PLABICI) ,PLAB2CI) SLPLOT

SLPLOT
NOTE: THIS ROUTINE HAS BEEN WRITTEN FOR THE PLOTTING FACILITIES SLPLOT
AT CALSPAN. THE FOLLOWING ITEMS ARE KNOWN TO BE CONTRARY TO THE SLPLOT
NORMAL CALCOMP PROCEDURES AND SHOULD BE EXAMINED BY USERS AT OTHERSLPLOT
COMPUTER SYSTEMS AND CHANGES MADE ACCORDINGLY. SLPLOT

SLPLOT
I. AT CALSPAN THE PLOTTED CHARACTERS GENERATED BY SUBROUTINE SLPLOT

SYMBOL HAVE A WIDTH OF 6/7 TIMES THE HEIGHT. FOR THE CALCOMP SLPLOT
ROUTINES THE WIDTH IS EQUAL TO THE HEIGHT. THE STATEMENT SLPLOT
'WIDTHF = 6.0/7.0' SHOULD BE CHANGED TO 'WIDTHF = 1.0'. SLPLOT

SLPLOT
2. THE ONLY INITIALIZATION REQUIRED AT CALSPAN IS THE STATEMENT SLPLOT

'CALL PLOT CO.O,O.O,O)' TO ESTABLISH A NEW PAGE, INCLUDING SLPLOT
THE FIRST PAGE. THIS IS FOLLOWED BY 'CALL PLOT CXO,YO,-3)' TOSLPLOT
SET THE PLOT ORIGIN ON THE PAGE. PROPER PLOT INITIALIZATION SLPLOT
SHOULD BE DONE HERE AND IN SUBROUTINE POSTPR CAFTER STATEMENTSLPLOT
NO. 30) AS REQUIRED BY THE USER'S PLOTTING FACILITY. SLPLOT

SLPLOT
3. THE STATEMENT 'CALL NEWPEN(2)' SHOULD BE EXAMINED OR DELETED.SLPLOT

SLPLOT
4. THE STATEMENT 'CALL EFPLOT' AFTER STATEMENT NO. 50 IN POSTPR SLPLOT

IS REQUIRED AT CALSPAN TO CLOSE OUT THE PLOT FILES. THIS SLPLOT
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C SHOULD BE CHANGED TO CONFORM TO THE REQUIREMENTS OF THE SLPLOT
C USER'S PLOTTING FACILITIES. SLPLOT
C SLPLOT
C 5. THE NECESSARY JOB CONTROL LANGUAGE FOR PLOTTING IS NECESSARY.SLPLOT
C SLPLOT
C 6. THE ONLY CALCOMP ROUTINES HEEDED ARE SYMBOL, NUMBER AND PLOT.SLPLOT
C SLPLOT

LOGICAL NXPOS,NXNEG,NYPOS,NYHEG SLPLOT
DATA HN/0.07/, HL/0.105/ SLPLOT
WIDTHF = 1.0 REDIMH
WH = WIDTHF*HH SLPLOT
WL = WIDTHF*HL SLPLOT

C ** PLOT PAGE INITIALIZATION ** SLPLOT
CALL PLOT (0.0,0.0,-3) CHANGE
XP = 0.5*CXSIZE-CXL-0.5» SLPLOT
YP = 0.5*(YSIZE-(YL-1.0» SLPLOT
CALL PLOT (XP,YP,-3) SLPLOT
NXPOS = NX.GT.O SLPLOT
NXNEG = NX.LT.O SLPLOT
NYPOS = NY.GT.O SLPLOT
NYNEG = NY.LT.O SLPLOT

C ** PLOT AXES AND ID LABELS. ** SLPLOT
XP = 0.0 SLPLOT
YP = 0.0 SLPLOT
IF C.NOT.NXPOS) GO TO 12 .SLPLOT

C ** LINEAR X AXIS ** SLPLOT
CALL LINAXS (XP, YP, 0.0, NX, XL) SLPLOT
XB = XL/CXN-XO) SLPLOT

C ** LINEAR X AXIS NUMERICS ** SLPLOT
DX = XL/FLOAT(NX) SLPLOT
EX = XO SLPLOT
DD = (XN-XO)/FLOATCNX) SLPLOT
ND = 0.99 - ALOG10(ABS(DD» SLPLOT
IF CND.LE.O) ND = -1 SLPLOT
IX = 0 SLPLOT
YC = YP - 2.0*HH SLPLOT

11 AX = ABSCEX) SLPLOT
NF = 0 SLPLOT
IF (AX.GE.10.0) NF = ALOG10(AX) SLPLOT
NS = 0 SLPLOT
IF CEX.LT.O.O) NS = 1 SLPLOT
SP = NS+NF+2+ND SLPLOT
XC = XP - 0.5*SP*WH SLPLOT
CALL NUMBER (XC, YC, HH, EX, 0.0, ND) SLPLOT
XP = XP + DX SLPLOT
EX = EX + DD SLPLOT
IX = IX + 1 SLPLOT
IF (ABSCEX) .GT.ABSCO.1*DD» GO TO 18 SLPLOT
IF (IX.GT.NX) GO TO 12 SLPLOT
CALL PLOT (XP, YP+YL,3) SLPLOT
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(

•

CALL PLOT (XP, YP ,2)
18 IF (IX.LE.NX) GO TO 11
12 IF (.NOT.NXNEG) GO TO 14

C ** LOG X AXIS **
CALL LOGAXS (XP, YP, 0.0, -NX, XL)
XB = XL/ALOG(10.0**(-NX»
XA = -XB*ALOG(XO)

C ** LOG X AXIS NUMERICS **
DX = XL/FLOAT(-NX)
EX = ALOG10(XO)
IX = 0

13 CALL NUMBER (XP-1.0*WH, YP-2.5*HN, HN. 10.0. 0.0. -1)
CALL NUMBER (XP+1.0*WH. YP-2.0*HN, HN. EX, 0.0, -1)
XP = XP + DX
EX = EX + 1.0
IX = IX - 1
IF (IX.GE.NX) GO TO 13

14 IF (NXLB.LE.O) GO TO 15
C ** X AXIS LABEL **

XPX = (XL-FLOAT(NXLB)*WL)/2.0
YPX = YP-4.0*HN-HL
CALL SYMBOL (XPX, YPX. HL. XLAB. 0.0. NXLB)

15 IF (NPLBl.LE.O) GO TO 16
C ** PLOT LABEL - 1ST LINE **

XP1 = (XL-FLOAT(NPLB1)*WL)/2.0
YP1 = YP-4.0*HN-4.0*HL
CALL SYMBOL (XP1, YP1, HL, PLAB1, 0.0, NPLBl)

16 IF (NPLB2.LE.0) GO TO 20
C ** PLOT LABEL - 2ND LINE **

XP2 = (XL-FLOAT(NPLB2)*WL)/2.0
YP2 = YP-4.0*HN-6.0*HL
CALL SYMBOL (XP2, YP2, HL. PLAB2, 0.0, NPLB2)

20 XP = 0.0
C ** COMPLETE AXIS GRID **

IF (NYPOS) CALL LINAXS (XL, YP, 90.0, NY, YL)
IF (NYNEG) CALL LOGAXS (XL. YP, 90.0. -NY, YL)
IF (NXPOS) CALL LINAXS (XL ,YL, 180.0, NX, XL)
IF (NXNEG) CALL LOGAXS (XL ,YL, 180.0, -NX, -XL)
IF (.NOT.NYPOS) GO TO 22

C ** LINEAR Y AXIS **
CALL LINAXS (XP, YL, -90.0, NY, YL)
YB = YL/(YN-YO)

C ** LINEAR Y AXIS NUMERICS **
DY = YL/FLOAT(NY)
EY = YO
DD = (YN-YO)/FLOAT(NY)
ND = 0.99 - ALOG10(ABS(DD»
IF (ND.LE.O) ND = -1
IY = 0
XC = XP - 1.0*HN
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21 AY = ABSCEY)
HF = 0
IF (AY.GE.IO.O> NF = ALOGIO(AY)
HS = 0
IF (EY.LT.O.O) NS = 1
SP = HS+HF+2+HD
YC = YP - 0.5*SP*WH
CALL HUMBER CXC, YC, RH, EY, 90.0, NO)
YP = YP + DY
EY = EY + DD
IY = IY + 1
IF CABSCEY).GT.ABSCO.I*DD» GO TO 19
IF CIY.GT.NY) GO TO 22
CALL PLOT CXP+XL, YP, 3)
CALL PLOT CXP ,YP, 2)

19 IF CIY.LE.HY) GO TO 21
22 IF C.HOT.HYHEG) GO TO 24

** LOG Y AXIS **
CALL LOGAXS CXP. YL, -90.0. -HY, -YL)
YB = YL/ALOGCIO.O**C-HY»
YA = -YB*ALOGCYO)

** LOG Y AXIS NUMERICS **
DY = YL/FLOATC-HY)
EY = ALOGIOCYO)
IY = 0

23 CALL HUMBER CXP-I.O*RH. YP-I.O*WH. RH, 10.0, 90.0, -1)
CALL HUMBER CXP-I.5*HH. YP+I.O*WH, HH, EY. 90.0, -1)
YP = YP + DY
EY = EY + 1.0
IY=IY-I
IF CIY.GE.HY) GO TO 23

24 IF CHYLB.LE.O> GO TO 25
** Y AXIS LABEL **

XPY = XP-4.0*HH
YPY = CYL-FLOATCHYLB)*WL)/2.0
CALL SYMBOLCXPY, YPY, HL, YLAB, 90.0, HYLB)

25 COHTIHUE

HSYM = 24
IS = HPTS/HSYM
IF (IS.EQ.O) IS = 1
XOMIH = XO/IOOO.O
YOMIH = YO/IOOO.O
DO 40 J=I,NYY
IPEH = 3
DO 39 I=I,HPTS
Xl = X2
YI = Y2
IF CHXPOS) X2 = XB* CXCI) -XO)
IF CHYPOS) Y2 = YB*CYCI,J)-YO)

C

C

C

C ** PLOT DATA ARRAYS **
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IF CNXNEG) X2 = XA + XB*ALOGCAMAXlCXCI) ,XOMIN»
IF CNYNEG) Y2 = YA + YS*ALOG(AMAXl(Y(I,J) ,YOMIN»
IF (Y2.LT.0.O .OR. Y2.GT.YL) GO TO 33
IF (X2.LT.0.0 .OR. X2.GT.XL) GO TO 33
IF (IPEN.EQ.3) GO TO 33
CALL PLOT (X2,Y2,IPEN)

C ** PLOT NYSM SYMBOLS **
IF CNYY.EQ.l .OR. MOD(I,IS) .NE.O) GO TO 39
IF CMOD«I/IS)-I,NYY)+l.EQ.J) CALL SYMBOL (X2,Y2,0.14,J,0.0,-2)
GO TO 39

33 IF (LEQ.l> GO TO 39
DX = X2 - Xl
IF (DX.NE.O.O) GO TO 34
AXO = 1.0
AXL = 0.0
IF (Xl.GE.O.O) AXO ~ 0.0
IF (Xl.LE.XL) AXL = 1.0
GO TO 35

34 AXO = -Xl IDX
AXL = (XL-Xl)/DX

35 AXI = AMINl(AXO,AXL)
AX2 = AMAXI(AXO,AXL)
DY = Y2 - Yl
IF (DY.NE.O.O) GO TO 36
AYO = 1.0
AYL = 0.0
IF (YI.GE.O.O) AYO = 0.0
IF (YI.LE.YL) AYL = 1.0
GO TO 37

36 AYO = -Yl IDY
AYL = (YL-Yl)/DY

37 AYI = AMINlCAYO,AYL)
AY2 = AMAXl(AYO,AYL)
Al = AMAXl(AXl,AYl,O.O)
A2 = AMINl(AX2,AY2,1.0)
IF CAl.GE.A2) GO TO 39
XP = Xl + Al*DX
yP = Yl + AI*DY
CALL PLOTCXP,YP,IPEN)
IPEN = 2
XP = Xl + A2*DX
YP = Yl + A2*DY
CALL PLOTCXP,YP,IPEN)
IF (A2.NE.1.0) IPEN = 3

39 CONTINUE
40 CONTINUE

RETURN
END

385

SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT
SLPLOT



C
SUBROUTINE SOLVA(R,AAll,AA22,AA12)

REV III. 2
IMPLICIT REAL*8 (A-H,O-Z)
DIMENSION R(2,3)
All=RCl,l> "2
A12=2.0*RC2,l)*R(l,l)
A13=R(2 ,1)"2
A21 =R(1,2) ..2
A22=2.0*R(2,2)*R(l,2)
A23=R(2, 2)"2
A31=RCl,3) "2
A32=2.0*R(2,3)*R(1,3)
A33=R(2 ,3)"2
DEL=All* (A22*A33-A23*A32)-A12* (A21*A33-A23*A31) +

* A13*(A21*A32-A22*A31)
AAll=«A22-A12)*(A33-A23)-(A23-A13)*CA32-A22»/DEL
AA12=«A23-A13)*CA31-A21)-CA21-All)*CA33-A23»/DEL
AA22=«A21-All)*(A32-A22)-CA22-A12)*(A31-A21»/DEL
RETURN
END

386

SaLVA
08/08/84REVII I

SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA
SaLVA



t

SUBROUTINE SOLVR(Al.A2.A3,A4.A5.A6.A7.A8.P.RX.RZ) SOLVR
C REV 111.2 08/08/84REVIII

IMPLICIT REAL*8 (A-H.O-Z) SOLVR
C SOLVR
C *****"***'**'**'************************ SOLVR
C SOLVR
C THIS SUBROUTINE WILL SOLVE A SET OF SIMULTANEOUS EQUATIONS SOLVR
C TO FIND COMPONETS OF VECTOR R THAT SATISFY THE PROPERTIES NEEDEDSOLVR
C TO DETURMINE THE EQUATION OF THE PROJECTED ELLIPSE. SOLVR
C S~~

C SEE WRITEUP. SOLVR
C SOLVR
C *****,*************,**************.****** SOLVR

DIMENSION P(3) SOLVR
B=Al*P(1)+A2*P(2)+A3*P(3) SOLVR
D=A4*P(1)+A5*P(2)+A6*P(3) SOLVR
Tl=A7*(D/B)**2+A6-2.0*A8*D/B SOLVR
T2=2.0*A7*D/(B)**2-2.0*A8/B SOLVR
T3=A7*(1/B)**2-1 SOLVR
RZ=(-T2+DSQRT(T2**2-4.0*Tl*T3»/(2.0*Tl) SOLVR
RX=-D*RZ/B-l.O/B SOLVR
RETURN SOLVR
END SOLVR
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SUBROUTINE SPDAMP SPDAMP
C REV IV 07/24/86SLIP
C COMPUTES THE SPRING AND VISCOUS FORCE OF A SPRING DAMPER BETWEEN SPDAMP
C SPECIFIED POINTS ON SELECTED SEGMENTS AND ADDS THE RESULTING SPDAMP
C FORCE AND TORQUE TO THE U1 AND 02 ARRAYS. SPDAMP
C SPDAMP

IMPLICIT REAL*8(A-H,0-Z) SPDAMP
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, SPDAMP

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,01(3,30) ,02(3,30) ,SPDAMP

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) SPDAMP
COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20)SPDAMP
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500) BUTLER2
COMMON/FORCES/PSFC7,70) ,BSFC4,20) ,SSFC10,40) ,BAGSFC3,20), NCFORC

* PRJNTC7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF SPDAMP
COMMON/TEMPVS/DELM(3) ,DELN(3) ,DD(3) ,DEL,T1(3) ,T2(3) ,T3(3) ,T4(3), SPDAMP

* DUNIT(3) ,DV(3) ,DMV,DDO,FS,FD,TOTF(3), SPDAMP
* T5(3) ,T6(3) ,T7(3) ,T8(3) SPDAMP

CALL ELTIME(1,32) SPDAMP
NBSFO = NBSF SPDAMP
DO 90 I=l,NSD SPDAMP
M = MSDMCI) SPDAMP
N = MSDNCI) SPDAMP

C SPDAMP
C COMPUTE VECTOR AND ITS MAGNITODE BETWEEN THE SPECIFIED POINTS. SPDAMP
C SPDAMP

CALL DOT3l CD(l,l,M) ,APSDMCl,I) ,DELM) SPDAMP
CALL DOT3l CD(l,l,N) ,APSDNCl,I) ,DELN) SPDAMP
DEL = 0.0 SPDAMP
DO 10 K=1,3 SPDAMP
DDCK) = SEGLPCK,M)+DELMCK)-SEGLPCK,N)-DELNCK) SPDAMP

10 DEL = DEL+DDCK)**2 SPDAMP
IF CDEL.LE.O.O) GO TO 90 SPDAMP
DEL = DSQRTCDEL) SPDAMP

C SPDAMP
C COMPOTE RELATIVE VELOCITY AND ITS COMPONENT ON VECTOR LINE. SPDAMP
C SPDAMP

CALL CROSSCWMEG(l,M) ,APSDMC1,I) ,T1) SPDAMP
CALL CROSS(WMEG(1,N),APSDNC1,I) ,T2) SPDAMP
CALL DOT31 CD(l,l,M) ,Tl,T3) SPDAMP
CALL DOT31 (D(l,l,N) ,T2.T4) SPDAMP
DO 20 K=1,3 SPDAMP
DUNIT(K) = DD(K)/DEL SPDAMP

20 DV(K) = SEGLVCK,M)+T3CK)-SEGLVCK,N)-T4CK) SPDAMP ~

DMV = DUNIT(1)*DV(1)+DUNITC2)*DVC2)+DUNITC3)*DVC3) SPDAMP
C SPDAMP
C COMPUTE SPRING AND VISCOOS FORCE AND THE COMPONENTS SPDAMP
C ALONG THE ONIT VECTOR SPDAMP
C SPDAMP

FS = 0.0 SPDAMP
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FD = 0.0
IF (ASD(l,I) .LT.O.O) GO TO 21
DDO = DEL-ASD(l,I)
IF (DDO.LE.O.O .AND. ASD(2,I).LE.0.0) GO TO 41
FS = DDO*(DABS(ASD(2,I» + DABS(DDO)*ASD(3,I»
FD = DMV*(ASD(4,I)+DABS(DMV)*ASD(5,I»
GO TO 29

21 DDO = DEL+ASD(l,I)
JF 1 = ASD (2, I)
IF (JFl.EQ.O) GO TO 22
JF2 = NTI<JFl>
IF (DDO.GT.O.O .OR. ASD(3,I).EQ.0.0) FS = EVALFD(DDO,JF2,l)

22 JF3 = ASD(4,I)
IF (JF3.EQ.0) GO TO 29
JF4 = NTI(JF3)
IF (DDO.GT.O.O .OR. ASD(3,I).EQ.0.0) FD = EVALFD(DMV,JF4,l)

29 DO 30 K=l,3
30 TOTF(K) = (FS+FD)*DUNIT(K)

C
C AND ADD THE RESULTING FORCE AND TORQUE TO THE Ul AND U2 ARRAYS.
C

CALL MAT3l(D(1,l,M) ,TOTF,T5)
CALL MAT3l(D(1,l,N) ,TOTF,T6)
CALL CROSS(APSDM(I,I) ,T5,T7)
CALL CROSS (APSDN(1 ,I) ,T6,Te)
DO 40 K= 1,3
Ul(K,M) = Ul(K,M) - TOTF(K)
Ul(K,N) = Ul(K,N) + TOTF(K)
U2(K,M) = U2(K,M) - T7(K)

40 U2(K,N) = U2(K,N) + Te(K)
41 IBSF = 3-2*MOD(I,2)

NBSF = NBSFO + (I+l)/2
BSF(IBSF ,NBSF) = DEL
BSF(IBSF+l,NBSF) = FD + FS

90 CONTINUE
CALL ELTlME(2,32)
RETURN
END
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SUBROUTINE SPLINE CX,Y,F,N,L) SPLINE
C REV 19 OS/14/79SPLINE
C SPLINE
C ROUTINE TO FIT A SET OF POLYNOMIALS OF DEGREE L SPLINE
C TO A SET OF GIVEN DATA POINTS CXCI),YCI),I=l,N) SPLINE
C SPLINE
C FUNCTION IS OF FORM: SPLINE
C SPLINE
C Y = FC2,K) + FC3,K)*DX + FC4,K)*DX**2 + FCS,K)*DX**3 SPLINE
C SPLINE
C WHERE: DX = XX - FC1,K) SPLINE
C FCl,K) .LE. XX .LT. FC1,K+U CSETS K) SPLINE
C IF CXX.GT.FC1,N» USE K=N, CONSTANT FIT TO YCN) SPLINE
C IF CXX.LT.FC1,1» EXTRAPOLATED FIT FOR K=l SPLINE
C SPLINE
C FCl,I) = XCI) I=l,N SPLINE
C FC2,I) = yn) I=l,N SPLINE
C SPLINE
C DEGREE L CONTINUITY SPLINE
C 0 FC3,I) = FC4,I) = FCS,I) = 0 , I=l,N NONE SPLINE
C 1 FC4,I) = FC5,I) = 0 I=l,N Y SPLINE
C 2 FC5,I) = 0 , I=l,N Y,Y' SPLINE
C 3 CUBIC SPLINE Y, Y' ,Y' , SPLINE
C SPLINE
C FCK,N)=O FOR K=3,5 IN ALL CASES SPLINE
C SPLINE
C FOR L=2 AND L=3 THE CHANGES IN THE L'TH DERIVATIVES ARE MINIMIZED SPLINE
C SPLINE
C SPECIAL CASES: SPLINE
C N= 1 TREATED AS L=O SPLINE
C N=2 TREATED AS L=MINCL,U SPLINE
C L<O TREATED AS L=O SPLINE
C L)3 TREATED AS L=3 SPLINE
C SPLINE
C STORAGE REQUIRED XCN) ,YCN) ,FCS,N); SET BY CALLING PROGRAM SPLINE
C SPLINE
C USAGE: SPLINE
C ALL COMPUTATIONS AND REAL VARIABLES ARE DOUBLE PRECISION SPLINE
C GIVEN: L,N, CXCI) ,YCI) ,I=l,N) SPLINE
C CALL SPLINE (X,Y,F,N,L) ; SETS F SPLINE
C SPLINE
CC SPLINE
CC TO EVALUATE FUNCTION AND DERIVATIVES AT POINT XX SPLINE
CC SPLINE
C DO 10 K=l,N SPLINE
C IF CK.EQ.N) GO TO 11 SPLINE
C IF (XX.LT.FC1,K+1» GO TO 11 SPLINE
C 10 CONTINUE SPLINE
C 11 DX = XX - F(l,K) SPLINE
C YY = FC2,K) + DX*CFC3,K)+DX*CFC4,K)+DX*FC5,K») SPLINE
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(
C YD = F(3,K) + DX*(2.0*F(4,K)+3.0*DX*F(5,K»
C YDD = 2.0*F(4,K) + 6.0*DX*F(5,K)
C YDOD = 6.0*F(5,K)
C YDDDD = 0.0
CC
CC FUNCTIONAL VALUE IN YY, DERIVATIVES IN YD'S
CC REPEAT FOR NEXT VALUE OF XX
C
C AUTHOR: DR. JOHN T. FLECK
C

IMPLICIT REAL*S (A-H,O-Z)
DIMENSION X(N) ,yeN) ,F(5,N) ,C(2,3)
DO 20 l=l,N
FO,I) =X(I)
DO 10 K=2,5

10 F(K,I) = 0.0
IF (L.LT.3) F(2,1) = Y(I)

20 IF (L.GT.O .AND. I.LT.N) F(3,1) = (Y(I+I)-Y(I»)/(X(I+I)-X(I»
IF (L.LT.2 .OR. N.LT.3) GO TO 99
IF (L.GE.3) GO TO 50
Dl = X(2) - X(I)
SS = 0.0
OS = 0.0
DO 30 1=3,N
F(4,I-l) = F(3,I-l) - F(3,1-2) - F(4,1-2)
DXl = X(I) - X(I-I)
OX2 = X(I-I) - X(I-2)
DD = DI/0Xl + DI/DX2
SS = SS + OD*DD
OS = OS + OD*(F(4,I-l)/DXl - F(4,1-2)/DX2)

30 01 = -Dl
F(4,I) = DS/SS
DX = (X(2)-X(I»*F(4,1)
F(3, I) = F(3, I) - DX
DO 40 1=3,N
XX = F(4,I-l) - DX
F (3 , I - I) = F (3 , I - 1) - XX
F(4,I-l) = XX/(X(I)-X(I-l»

40 DX = -OX
GO TO 99

C
C CUBIC SPLINE
C

50 DO 51 1=2,N
IF (I.EQ.N) GO TO 51
F(4,1) = 3.0*(F(3,1)-F(3,I-l»
F(5,1) = 2.0*(X(I+l)-X(I-l»

51 F(3,1-I) = 0.0
F (2, N) = -1.0
F(3,I) = -1.0
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DO 60 1=3,N
DX = XCI-I) - XCI-2)
IF CI.GT.3) DX = DX/FC5,1-2)
DO 60 K=3.5

60 FCK,I-1) = FCK,I-1)- FCK,I-2)*DX**CCK-1)/2)
DO 70 1=3,N
NI = N-I
DX = XCNI+3) - XCNI+2)
DO 70 K=2,4

70 FCK,NI+2) = CFCK,NI+2) - DX*FCK,NI+3»/FC5,NI+2)
DO 71 J= 1, 2
DO 71 K=J,3
CCJ,K) = 0.0
DO 71 1=3,N
DX1 = XCI) - XCI-I)
DX2 = X(I-1) - X(I-2}

71 CCJ,K} = CCJ,K) + ( (FCJ+1,1 )-FCJ+1,1-1»/DX1
* - CFCJ+1,1-1)-FCJ+l,I-2»/DX2)
* * ( (FCK+1,1 )-F(K+1,1-1»/DX1
* - CFCK+1,1-1)-FCK+1,1-2»/DX2)

DEN = CC1,l)*CC2,2) - C(1,2)*CC1,2)
FC4,1) = CCC1,l}*CC2,3) - CC1,2)*CC1,3»/DEN
F(4,N) = CCC2,2)*CC1,3) - CC1,2)*CC2,3»/DEN
DO 72 1=3,N

72 FC4,I-l) = FC4,1-1) - FC4,1)*FC3,1-1) - FC4,N)*FC2,1-1)
Dl = X(2) - X(1)
F(3,1) = (YC2)-Y(I»/D1 - C2.0*FC4,l)+FC4,2»*D1/3.0
FC2,l> = YCl)
DO 80 1=2,N
F(2,1) = YCI)
DX = X(I) - XCI-1)
IF CI.LT.N) F(3,1) = FC3,1-1) + CFC4,1)+FC4,1-1»*DX

80 FC5,I-l) = (FC4,1)-FC4,1-1»/C3.0*DX)
F(4,N) = 0.0

99 RETURN
END
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DOUBLE PRECISION FUNCTION SPRNGF(T,D,ZD,SPR,JSTOP) SPRNGF
C REV IV 07/23/S6TWOPI
C COMPUTES NONLINEAR SPRING TORQUE FOR JOINTS AS A FUNCTION OF ANGLESPRNGF
C ACTUALLY ROUTINE RETURNS TORQUE/ABS(SIN THETA) SPRNGF
C SPRNGF
C ARGUMENTS: SPRNGF
C T COS THETA WHERE THETA IS ANGLE OF JOINT (O(THETA(PI) SPRNGF
C D ABS(SIN THETA) SPRNGF
C ZD -THETA DOT * SIN THETA SPRNGF
C SPR ARRAY OF S VALUES DESCRIBING FUNCTION EVALUATION SPRNGF
C JSTOP INDICATOR TO BE SET TO ONE IF JOINT IS IN STOP SPRNGF
C SPRNGF

IMPLICIT REAL*S (A-H,O-Z) SPRNGF
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24) , SPRNGF

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
DIMENSION SPR(S) SPRNGF

C SPRNGF
C RESET T= 1 IF T> 1 (HAD & HBD IN VISPR) SPRNGF
C SPRNGF

IF CT.GT.1.0) T = 1.0 SPRNGF
IF CT.LT.-1.0) T = -1.0 SPRNGF
Z = DACOSCT) SPRNGF
U = EPS(1)*D SPRNGF
Q = 0.0 SPRNGF
IF (D.NE.O.O) Q = -ZD/U SPRNGF
iF (Q.GT.1.0) Q = 1.0 SPRNGF
IF (Q.LT.-1.0) Q = -1.0 SPRNGF
X = 0.S*C1.0+SPR(4) + Q*(1.0-SPRC4» SPRNGF
Y = 0.0 SPRNGF
IF (D.NE.O.O) Y = Z/D SPRNGF
Q = 1. 0 SPRNGF
IF CDABSCZ) .LT.EPS(4» Y = DSIGNCQ,Z) SPRNGF
SPRNGF = Y*SPR(l) SPRNGF
JSTOP = 0 SPRNGF
IF (SPR(S).GT.O.O) GO TO 10 SPRNGF
SPRNGF = X*SPRNGF SPRNGF
GO TO 11 SPRNGF

10 IF CZ.LT.SPR(S» GO TO 11 SPRNGF
JSTOP = 1 SPRNGF
Z = Z-SPRCS) SPRNGF
SPRNGF = SPRNGF + X/D*CSPR(2)+Z*SPR(3»*Z**2 SPRNGF

11 CONTINUE SPRNGF
RETURN SPRNGF
END SPRNGF
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SUBROUTINE TRIGFS TRIGFS
C REV 19 OS/05/7STRIGFS

IMPLICIT REALIS CA-H,O-Z) TRIGFS
COMMON/CDINTI UU(4) ,GHC3,4) • TRIGFS

I EC3.240), FC5,240) ,GGC5,240} ,YC5,240) ,UC5,240) , TRIGFS
I H,HPRINT,HS ,TPRINT ,TSTART , ICNT,IDBL,IFLAG TRIGFS

BETA = 0.0 TRIGFS
IF CHS.NE.O.O) BETA = CH/HS)I*2 TRIGFS
Rl = HS/H TRIGFS
R2 = 1.0+BETA*Rl TRIGFS
GH{3,1) = 2.0/CH*R2) TRIGFS
GHC2,1) = GHC3,l)*CBETA-l.0) TRIGFS
GHCl,l) = GHC3,l)* BETA TRIGFS
GHCl,2) = 4.0*BETA/CR2IH**2) TRIGFS
GH{3,2) = GHCl,2)* Rl TRIGFS
GH{2,2) = GH{l,2)*CRl+l.O) TRIGFS
GHC3.3) = 1.0/H TRIGFS
GHC2,3) = 4.0IGHC3,3) TRIGFS
GHCl,3) = 3.0*GHC3,3) TRIGFS
GHC3,4) = 2.0/H112 TRIGFS
GHC2,4} = 2.0IGHC3,4) TRIGFS
GHCl,4) = GHC3,4) TRIGFS
UUCl) = 2.0/H TRIGFS
UU(2) = 0.0 TRIGFS
UU(3) = 0.5*H TRIGFS
UU(4) = 0.25*H**2 TRIGFS
IF (HS.EQ.O.O) GO TO 99 TRIGFS
UUCl) = BETA*C4.25+2.25/Rl) TRIGFS
UU(2) = BETA*C2.25+l.25/Rl)/Rl TRIGFS
UAU = 1.0+UUCl)+UUC2) TRIGFS
UUCl) = 2.0*UUCl)/CUAUIH) TRIGFS
UU(2) = 4.0*UU(2)/CUAU*H**2) TRIGFS

99 RETURN TRIGFS
END TRIGFS
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SUBROUTINE UNITl(IND) UNITI
C REV IV 02/20/87HYPER
C THIS SUBROUTINE REPLACES THE PROGRAM CODE THAT PREVIOUSLY WAS UNITI
C NEAR THE END OF THE MAIN PROGRAM TO WRITE ON UNIT 1 THAT DATA UNITI
C USED FOR VARIOUS PLOTTING PROGRAMS (E.G. BUBBLE MAN PLOT). UNITI
C UNITI
C THIS SUBROUTINE IS WRITTEN TO GENERATE UNIT 1 IN SUCH A MANNER UNITI
C TO BE COMPATIBLE WITH THE INPUT REQUIREMENTS FOR THE AAMRL VIEW UNITl
C PROGRAM THAT IS NOW BEING DISTRIBUTED ON THE CVS PROGRAM TAPES. UNITI
C UNITI
C ARGUMENTS: UNITI
C IND = 0: CALL IS FROM THE MAIN PROGRAM UNITI
C It 0: CALL IS FROM SUBROUTINE EQUILB UNITI
C UNITI

IMPLICIT REAL*8 (A-H,O-Z) UNITI
COMMON/CONTRL/ TlME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, UNITI

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,Ul(3,30) ,U2(3,30) ,UNITI

• SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) UNITI
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/JBARTZ/ MNPL( 30),MNBLT( 8) ,MNSEG( 30) ,MNBAG( 6), UNITl

* MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), UNITI
* NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) UNITI

COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30) , UNITI
• NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF(20,9) TTHKREF

COMMON/TEMPVS/ XD(3,3,30) ,XSEGLP(3,30) ,XPL(l7,30) ,XBD(24,40), UNITI
* T1(3) ,T3 (3,3) FIXWBS

REAL XTlME,XD,XSEGLP,XPL,XBD UNITl
DATA IFIRST/O/ UNITl
IF (NPRT(l).EQ.O) GO TO 99 UNITI
IF (IFIRST.NE.O) GO TO 20 UNITI
IFIRST = 1 UNITI

C UNITI
C FIRST TIME IN ROUTINE, WRITE STATIC DATA ON OUTPUT UNIT 1. UNITI
C DATA MUST BE CONVERTED TO SINGLE PRECISION FOR VIEW PROGRAM. UNITI
C UNITI

DO 11 J=1,30 UNITI
DO 11 1=1,17 FIXWBS

11 XPLCI,J) = PL(I,J) FIXWBS
DO 12 J=1,40 UNITI
K = 1 HYPER
IF CBD(l,J) .LT.O.O) K = 2 HYPER
DO 12 1=1,24 UNITI
XBD(I,J) = BD(K,J) HYPER

12 K = K + 1 HYPER
WRITE (1) NSEG,NPL,XPL,XBD,MPL UNITI
GOTO 99 EDGE

C UNITI
C WRITE TIME POINT DATA ON OUTPUT UNIT 1. UNITl
C DATA MUST BE CONVERTED TO SINGLE PRECISION FOR VIEW PROGRAM. UNITI
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C UNIT1
20 XTIME = TIME UNIT1

DO 22 K= 1, 30 UNIT1
DO 22 J=l,3 UNIT1
DO 21 1= 1,3 UNITl

21 XD(I,J,K) = D(I,J,K) UNIT1
22 XSEGLP(J,K) = SEGLP(J,K) UNIT1

DO 25 K=1,NSEG UNIT1
IF (LPMICK) . EQ. 0) GO TO 25 UNITl
CALL DOT33 (DPMI(l,l,K) ,D(l,l,K) ,T3) UNIT1
DO 24 1= 1,3 UNITl
DO 24 J=1,3 UNIT1

24 XD(I,J,K) = T3(I,J) UNIT1
25 CONTINUE UNIT1

WRITE (1) XTIME,XSEGLP,XD UNIT1
99 RETURN UNIT1

END UNIT1
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REV IV

AT THE END OF EACH SUCCESSFUL INTEGRATION STEP TO
COMPLETE CALCULATIONS FOR OUTPUT CSUBROUTINE AIRBG3) .

CI=2)

SUBROUTINE UPDATECI)

CALLED BY SUBROUTINE DINT

CALL AIRBG3 FOR AIRBAG, IF ANY.

IF CNBAG.NE.O) CALL AIRBG3CI)
IF CI.EQ.2) GO TO 42
CALL ELTIME C1,7)
IF CNPL.LE.O) GO TO 13

*
*

*

UPDATE
07/24/B6SLIP

UPDATE
UPDATE

CI=l) AT THE START OF A NEW STEP TO SETUP ANY NEW CONDITIONS UPDATE
TO BE VALID FOR ENTIRE INTEGRATION STEP UPDATE

A. UPDATE FORCE DEFLECTION FUNCTIONSCSUBROUTINE UPDFDC)UPDATE
B. TEST FOR LOCKED JOINTS UPDATE

NOTE: ARGUMENT I WILL BE SET TO -1 TO RESET INTEGRATOR. UPDATE
UPDATE
UPDATE
UPDATE
UPDATE

IMPLICIT REAL*SCA-H,O-Z) UPDATE
COMMON/CONTRLI TIME ,NSEG,NJNT,NPL ,NBLT,NBAG, NVEH,NGRND , UPDATE

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTSI DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,UIC3,30) ,U2C3,30) ,UPDATE

* SEGLPC3,30) ,SEGLVC3,30) ,SEGLAC3,30) ,NSYM(30) UPDATE
COMMON/DESCRPI PHIC3,30) ,W(30) ,RW(30) ,SRC4,60) ,HAC3,60) ,HBC3,60), SLIP

RPHIC3,30) ,HTC3,3,60) ,SPRINGCS,90) ,VISCC7,90) , UPDATE
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) UPDATE

COMMON/CMATRXI V1C3,30) ,V2C3,30) ,V3C3,12),BI2C3,3,60) ,A22C3,3,60) ,UPDATE
* FC3,30) ,TQC3,30) ,WJ(30) ,AllC3,3,30) SLIP
COMMON/JBARTZI MNPL( 30) ,MNBLTC S) ,MNSEGC 30) ,MNBAGC 6), UPDATE

MPLC3,5,30) ,MBLTC3,S,S) ,MSEGC3,S,30) ,MBAGC3,10,6), UPDATE
NTPLC S,30) ,NTBLTC S,S) ,NTSEGC S,30) UPDATE

COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTICSO) ,NTABCI2S0) ,TABC4S00)UPDATE
COMMON/FORCES/PSFC7,70) ,BSFC4,20) ,SSFCI0,40) ,BAGSFC3,20), NCFORC

* PRJNTC7,30) ,NPANELCS) ,NPSF,NBSF,NSSF,NBGSF UPDATE
COMMON/CSTRNTI A13C3,3,24),A23C3,3,24) ,B31C3,3,24),B32C3,3,24), UPDATE

* HHTC3,3,12) ,RKIC3,12) ,RK2C3,12) ,QQC3,12) ,TQQC3,12) ,UPDATE
* RQQC3,12) ,HQQC3,12) ,SQQ(12) ,CFQQ(12), UPDATE
* KQI(12) ,KQ2CI2) ,KQTYPE(12) UPDATE

COMMONITEMPVII CREST,TTI(3) ,RII(3) ,R2I(3),JSTOP(4,2,30) UPDATE
COMMON/CEULERI IEULER(30) ,HIRC3,3,90) ,ANGC3,30) ,ANGDC3,30) , JDRIFT

FEC3,30) ,TQEC3,30) ,CONSTCS,30) JDRIFT
COMMON/HRNESSI BAR CIS, 100) ,BB C100) ,BBDOT C100) ,PLOSS C2,100) , UPDATE

* XLONG(20) ,HTIME(2) ,IBARCS,100) ,NLC2,100), UPDATE
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPHCS) UPDATE

DIMENSION TQTEST(3) ,LOCKCS,3) ,T(3) UPDATE
DATA LOCK/-S, 6, 5, 7,-3,-2,-4, 1, UPDATE

* 6,-S, 4,-3, 7,-l,-S, 2, UPDATE
* S, 4,-S,-2,-l, 7,-6, 31 UPDATE

UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE

*

C
C
C
C
C
C
C
C
C
C
C
C

C
C
C

c
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C
C CALL UPDFDC FOR EACH ALLOWED PLANE-SEGMENT CONTACT.
C

NPSF = 0
DO 12 J=I,NPL
NK = MNPLCJ)
IF CNK.LE.O) GO TO 12
DO 11 K = 1. NK
NPSF = NPSF+l
NT = NTPLCK,J)
NF = NTABCNT+5)
CALL UPDFDCCNT)
IF CNT.GT.O.OR.TABCNF+3).EQ.O.O) GO TO 11
CALL IMPULSCl,K,J)
I = -1

11 CONTINUE
12 CONTINUE
13 IF CNBLT.LE.O) GO TO 16

C
C CALL UPDFDC FOR EACH ALLOWED BELT-SEGMENT CONTACT.
C

DO 15 J=I,NBLT
NK = MNBLTCJ)
IF CNK.LE.O) GO TO 15
DO 14 K = l,NK
NT = NTBLTCK,J)
NF = NTAB CNT+5)
NT6 = NT+6
CALL UPDFDCCNT)

C
C AND FOR 2ND FUNCTION, IF FULL BELT FRICTION.
C

14 IF CNF.NE.O) CALL UPDFDCCNT6)
15 CONTINUE

C
C CALL UPDFDC FOR EACH ALLOWED SEGMENT-SEGMENT CONTACT.
C

16 NSSF = 0
DO 18 J=I,NSEG
NK = MNSEGCJ)
IF CNK.LE.O) GO TO 18
DO 17 K = I,NK
NSSF = NSSF+l
NT = NTSEGCK,J)
NF = NTABCNT+5)
CALL UPDFDCCNT)
IF CNT.GT.O.OR.TABCNF+3).EQ.O.O) GO TO 17
CALL IMPULSC3,K,J)
I = -1

17 CONTINUE
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(
18 CONTINUE

IF CNHRNSS.LE.O) GO TO 71
C
C CALL UPDFDC FOR EACH BELT OF HARNESS-BELT SYSTEMS.
C

CALL HPTURB
Jl = 1
Kl = 1
DO 70 II=I.NHRNSS
IF CNBLTPH(II).LE.O) GO TO 70
J2 = Jl + NBLTPHCII) - 1
DO 69 J=Jl.J2
IF (NPTPLYCJ).LE.O) GO TO 69
NT = NTHRNS(J)
CALL UPDFDC CNT)
K2 = Kl + NPTPLYCJ) - 1
DO 68 K=Kl.K2
KI = NLCl,K)
NT = IBARC3.KI)
CALL UPDFDC(NT)

68 CONTINUE
Kl = K2+1

69 CONTINUE
Jl = J2+1

70 CONTINUE
71 IF (NJNT.LE.O) GO TO 37

C
C CHECK FOR IMPULSE ON JOINT STOPS
C TO BE CALLED IF IN JOINT STOP CJSTOP(I)=I) THIS TIME STEP
C BUT NOT IN IN JOINT STOP (JSTOP(2) =0) AT PREVIOUS TIME.
C

DO 21 K=l,NJNT
IF (JNT(K).EQ.O) GO TO 21
IF CIABSCIPINCK» .NE.4 .AND. VISC(7.3*K-2) .EQ.O.O) GO TO 20
DO 19 J= 1. 3
K3J = 3*K-3+J
IF CIABSCIPINCK».NE.4) K3J=3*K-2
IF CIABSCIPINCK» .EQ.4 .AND. VISC(7.K3J).EQ.0.0) GO TO 19
IF CJSTOPCJ.l.K).NE.l.0R.JSTOPCJ.2.K).NE.0) GO TO 19
CALL IMPULS(4.J.K)
I = -1

19 JSTOP(J.2.K) = JSTOPCJ.l,K)
20 IF CIGLOBCK).EQ.O) GO TO 21

NT = IGLOB (K)
MT = NTABCNT+5)
NTI = NTAB(NT+2)
NTABCNT+2) = 0
CALL UPDFDCCNT)
NT = IABS CNT)
NTABCNT+2) = NTI
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TEST TO LOCK OR UNLOCK JOINTS

CONDITIOHS TO CHANGE SIGH OF IPINCJ)

IF CTABCMT+3).EQ.0.0) GO TO 21
IF CJSTOPC4,I,K) .HE.l.0R.JSTOPC4,2,K) .NE.O) GO TO 21
CALL IMPULSC4,4,K)
I = -1

21 JSTOPC4.2,K) = JSTOPC4,I,K)

DO 28 J=I,NJNT
IF CIABSCIPINCJ».EQ.4) GO TO 28
IF CIPINCJ» 22.28,23

22 Tl = VISCC4,3*J-2)
IF CTl.EQ.O.O) GO TO 28
IF CIPIHCJ).GT.-l) GOTO 51
IF CIPINCJ).GT.-6.AND.IPINCJ) .LT.-l) GOTO 51
TQM = XDYCHBCl,2*J) ,DC1,I,J+l) ,TQC1,J»
ABSTQM = DABSCTQM)
IF CABSTQM.GT.Tl) HAC2,2*J-l) = TQM
TQM = ABSTQM
GO TO 52

51 TQM = DSQRTCTQCl,J)**2 + TQC2,J)**2 + TQC3,J)**2)
IF CTQM.GT.Tl> CALL DOT31CHIRCl,I,J) ,TQCl,J) ,HACl,2*J-l»

52 IF CTQM-Tl) 28.28,26
23 T2 = VISCC5,3*J-2)

IF CHAC2.2*J}.NE.0.0) GO TO 54
DO 53 K= I, 3

53 HACK.2*J-l) = 0.0
54 IF CT2.EQ.0.0) GO TO 24

IF CIPINCJ} .GE.2.AND.IPINCJ).LE.5)
* TQM = DSQRTCTQCl.J}**2+TQC2,J)**2+TQC3,J)**2)

IF CIPINCJ) .EQ.l.0R.IPINCJ) .EQ.6.0R.IPINCJ).EQ.7)
• TQM = DABSCXDYCHBC1.2*J),DC1,I,J+l),TQCl,J»)

IF CTQM-T2l 25.28,28
24 T3 = VISCC6.3*J-2)

IF CT3.EQ.0.0} GO TO 28
IF CWJCJ)-T3) 25,28.28

25 CALL IMPLS2CO.J,HBCl.2*J»
I = -1

26 IPINCJ) = -IPINCJ)
TMSEC = 1000.0*TlME
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UNPUINED
C- 2) !TQ ! > T1

C+2) !TQ! < T2
OR

WJ < T3

PINNED
LOCKED C-l) !H.TQ! > Tl

UNLOCKED C+l) !H.TQ! < T2
OR

WJ < T3

C
C
C
C
C
C
C
C
C
C
C
C
C
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IPINJ = -IPIN(J)
WRITE (6,27) TMSEC,J,IPINJ,IPIN(J)

27 FORMAT('O AT TIME =',F9.3,' MSEC, IPIN(' ,12,
* ') HAS BEEN CHANGED FROM' ,13,' TO', 13)

28 CONTINUE
C
C TEST TO LOCK OR UNLOCK EULER JOINTS AXES.
C USE SAME TEST AS ABOVE BUT ON EACH AXIS SERARATELY.
C
C IF LOCK(IEULER,K) IS NEGATIVE, AXIS K IS LOCKED;
C TO UNLOCK AXIS SET IEULER TO -LOCK(IEULER,K).
C
C IF LOCK(IEULER,K) IS POSITIVE, AXIS K IS UNLOCKED;
C TO LOCK AXIS SET IEULER TO LOCK(IEULER,K).
C

DO 36 J= 1, NJNT
IF (IABS(IPIN(J».NE.4) GO TO 36
JEULER = IEULER(J)
CALL DOT31(HIR(I.I,J) ,TQ(I,J) ,TQTEST)
DO 31 K=I,3
K3J = 3*J-3+K
NLOCK = LOCK (JEULER,K)
IF (NLOCK.GT.O) GO TO 29
IF (VISC(4,K3J).EQ.0.0) GO TO 31
IF (DABS(TQTEST(K».LE.VISC(4,K3J» GO TO 31
JEULER = -NLOCK
HA(K,2*J-l) = TQTEST(K)
GO TO 31

29 IF (HA(K.2*J) .EQ.O.O) HA(K.2*J-l) = 0.0
IF (VISC(5,K3J).EQ.0.0) GO TO 30
IF (DABS(TQTEST(K» .LT.VISC(5,K3J» JEULER = NLOCK
GO TO 31

30 IF (VISC(6,K3J) .EQ.O.O) GO TO 31
IF (DABS(ANGD(K,J».LT.VISC(6,K3J» JEULER = NLOCK

31 CONTINUE
IF (JEULER.EQ.IEULER(J» GO TO 36
TMSEC = 1000.0*TlME
WRITE (6,32) TMSEC,J,IEULER(J) ,JEULER

32 FORMAT('O AT TIME =' ,F9.3,' MSEC, IEULER(' .12.
* ') HAS BEEN CHANGED FROM' ,13,' TO', 13)

IF (JEULER.EQ.8) GO TO 35
IF (IEULER(J).EQ.7) GO TO 35
IF (IEULER(J).EQ.6 .AND. (JEULER.EQ.2.0R.JEULER.EQ.l» GO TO 35
IF (IEULER(J).EQ.5 .AND. (JEULER.EQ.3.0R.JEULER.EQ.l» GO TO 35
IF (IEULER(J).EQ.4 .AND. (JEULER.EQ.3.0R.JEULER.EQ.2» GO TO 35
MODE = -1
K = JEULER
IF (K.GT.3) GO TO 33
IF (K.EQ.2) GO TO 34
K4 = 4-K
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CALL CROSS CHIRC1,K4,J) ,HIRC1,2,J) ,T)
IEULERCJ) = 8
IPINCJ) = 4
CALL IMPLS2CMODE,J,T)
I = -1
GO TO 35

33 MODE = 1
K = K-3
IF CK.GT.3) MODE=O

34 IEULERCJ) = 8
IPINCJ) = 4
CALL IMPLS2CMODE,J,HIRC1,K,J»
I = -1

35 IEULERCJ) = JEULER
IPINCJ) = 4
IF CIEULERCJ) .NE.8) IPINCJ) = -4

C GET SINE AND COSINE OF NUTATION IF IEULER GOES TO STATE 2
CALL EJOINTC-l,J)
IFlJEULER.NE.2) GOTO 36
TQM=ANGC2,J)+CONSTC2,J)
CONSTC4,J) = DCOSCTQM)
CONSTC5,J) = DSINCTQM)

36 CONTINUE
DO 90 J = 1, NJNT
IF CIABSCIPINlJ».LE.4) GO TO 90
IF CIEULERCJ).GE.O) GO TO 90
IF CCONSTCl,J) .EQ.0.0.AND.CONSTC2,J) .EQ.O.O) GO TO 90
M = JNTCJ)
FTEST = XDYCHTCl,3,2*J-l) ,DCl,l,M) ,FC1,J»
IF lFTEST.GE.CONSTC1,J) .AND.FTEST.LE.CONSTC2,J» GO TO 90
IEULERCJ) = 0
TMSEC = 1000.0-TlME
WRITE l6,88) TMSEC,J

88 FORMATCI'O AT TIME =' ,F9.3,' MSEC, JOINT' ,13,' HAS BEEN',
- I UNLOCKED AND ALLOWED TO SLIP.'/)

90 CONTINUE
C F IS THE FORCE ON SEGMENT J+l, - F IS ON SEGMENT M
C

37 IF CNQ.LE.O) GO TO 41
DO 40 K=l,NQ
IF CKQTYPECK).LT.3) GO TO 40
IF CKQTYPECK).GT.4) GO TO 40
IF ICFQQCK).LT.O.O) KQTYPECK) = -KQTYPECK)
IF CCFQQCK).LT.O.O) GO TO 39

C
C TEST IF ROLLING CONSTRAINT SHOULD BE SLIDING AND VICE VERSA.
c

QN = -XDYCTQQCl,K) ,HHTCl,l,K) ,QQCl,K»
IF CNPRT(24) .NE.O) WRITE C6,38) KQTYPECK) ,KQ1CK) ,KQ2CK),

* CRKlCII ,K), 11=1 ,3), CRK2CII ,K) ,11=1,3),
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* «HHTCII,J,K) ,J=1,3) ,11=1,3),
* CQQ CII ,K) •II =1, 3) • CTQQ (II •K) ,II =1, 3) • (RQQ (II •K) •II =1,3) ,
* (HQQCII,K),II=l,3) ,SQQ(K) ,CFQQ(K),QN

38 FORMATC'O UPDATE ROLL-SLIDE TEST'/(2X.9GI4.6»
IF CQN.LT.O.O) KQTYPE(K) = -4
IF (QN.LT.O.O) GO TO 39
QDOTQ = QQC1.K)**2 + QQC2,K)**2 + QQ(3.K>**2
QT = DSQRT(QDOTQ-QN**2)
IF CKQTYPECK) .EQ.3 .AND. QT.LE.CFQQ(K)*QN) GO TO 40
IF CKQTYPECK).EQ.4 .AND. QT.GE.0.9*CFQQ(K)*QN) GO TO 40
KQTYPE(K) = 7-KQTYPECK)

39 CALL OUTPUT(O)
CALL SETUP2
CALL DAUXCK>
IF CNPRT(24) .NE.O> CALL OUTPUT(1)
IF CNPRTC 3) .NE.O> CALL PRINT C6HUPDATE)
I = -1

40 CONTINUE
41 CALL ELTIME(2,7)
42 RETURN

END
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SUBROUTINE UPDFDC CM) UPDFDC
C REV 111.2 08/08/84REVIII
C UPDATE FORCE DEFLECTION CURVE DEFINITION THAT IS DEFINED UPDFDC
C IN LOCATION MOF NTAB ARRAY. SUBROUTINE ASSUMES THAT UPDFDC
C A SUCCESSFUL INTEGRATION STEP HAS JUST BEEN COMPLETED AND UPDFDC
C WILL COMPUTE ENTIRE CURVE DEFINITION TO BE VALID FOR NEXT STEP. UPDFDC
C UPDFDC

IMPLICIT REAL*8CA-H,O-Z) UPDFDC
COMMON/TABLES/MXHTI,MXHTB,MXTBl,MXTB2,NTI(50),NTABC1250) ,TAB(4500)DlMENB
L = NTABCM) UPDFDC

IF CL.EQ.O) GO TO 99 UPDFDC
D = TABCL) UPDFDC
IF CD.LT.O.O) D = 0.0 UPDFDC
DLAST = TABCL+l) UPDFDC
IF CD.EQ.DLAST) GO TO 99 UPDFDC
DCUBIC = TABCL+6) UPDFDC
IF CD.EQ.DCUBIC) GO TO 98 UPDFDC
AREA = TABCL+2) UPDFDC
RLAST = TABCL+3) UPDFDC
GLAST = TABCL+4) UPDFDC
DG = TABCL+5) UPDFDC
DGO = DG UPDFDC
DREF = TABCL+7) UPDFDC
DMAX = TABCL+8) UPDFDC
DINER = TABCL+9) UPDFDC
FDMAX = TABCL+lO) UPDFDC
DCO = TABCL+18) UPDFDC
LQ = L+ll UPDFDC
LC = L+14 UPDFDC
IF CNTABCM+l) .LT.O) GO TO 98 UPDFDC
IF CD-DCUBIC) 10.98,20 UPDFDC

C UPDFDC
C D < DCUBIC, DEFINE NEW CUBIC UPDFDC
C YCX) = AO + Al*CX-Xl) + A2*CX-Xl)**2 + A3*CX-Xl)**3 UPDFDC
C WHOSE DERIVATIVE IS UPDFDC
C Y' CX) = Al + 2*A2*CX-Xl) + 3*A3+CX-Xl)**2 UPDFDC
C UPDFDC

10 Xl = DMAXI CD,DG) UPDFDC
X2 = DREF UPDFDC

C UPDFDC
C IF INERTIAL SPIKE EXISTS AND IF DlMAX < DREF • DROP INERTIAL SPIKEUPDFDC

NI = NTABCM+2) UPDFDC
IF CNI.GT.0.AND.TABCNI+3).GT.0.0.AHD.DREF.GT.TABCNI+3»HTABCM+2)=OUPDFDC
DX = X2-Xl UPDFDC
X = Xl-DG UPDFDC
Yl = TABCLQ) +X *CTABCLQ+l)+X *TABCLQ+2» UPDFDC
YIP = TABCLQ+l)+2.0*X *TABCLQ+2) UPDFDC
X2DOT = 0.0 UPDFDC
CALL FRCDFL CX2,X2DOT,M,0,Y2P,ELOSS) UPDFDC
CALL FRCDFL CX2,X2DOT,M,1,Y2 ,ELOSS) UPDFDC
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DCUBIC = Xl
DCO = DCUBIC

C
C AO = Y(Xl) (THE VALUE OF THE QUADRATIC AT Xl)
C Al = Y' (Xl> (THE DERIVATIVE OF THE QUADRATIC AT Xl>
C

AO = Yl
Al = YlP

C
C SOLVE SIMULTANEOUSLY FOR A2 AND A3
C A2*(X2-Xl)**2 + A3*(X2-Xl)**3 = Y(X2)-AO-Al*(X2-Xl)
C 2*A2*(X2-Xl) + 3*A3*(X2-Xl)**2 = Y'(X2)-Al
C

R13 = (Y2 - Yl -YlP*DX)/DX**2
R23 = (Y2P - YIP)/DX
A2 = 3.0*RI3 - R23
A3 = IR23 - 2.0*RI3)/DX

C
C IF LOCAL MINIMUN OF CUBIC (ABSCISSA VALUE WHERE Y'(X) = 0)
C LIES BETWEEN DCUBIC AND DREF AND IS NEGATIVE, THEN REPLACE
C CUBIC DEFINITION WITH STRAIGHT LINE BETWEEN (Xl,Yl) AND (X2,Y2).
C

IF (A3.NE.0.0) GO TO 14
R2 = -0.5*Al/A2
GO TO 15

14 A33 = 3.0*A3
DISC = A2**2-Al*A33
IF (DISC.LT.O.O) GO TO 13
SQDISC = DSQRT(DISC)
Rl = (-A2+SQDISC)/A33
IF (Rl.LE.O.O.OR.Rl.GE.DX) GO TO 11
FRI = AO+Rl*(Al+Rl*(A2+Rl*A3»
IF (FRl.LT.O.Ol GO TO 12

11 R2 = (-A2-SQDISC)/A33
15 IF (R2.LE.0.0.OR.R2.GE.DX) GO TO 13

FR2 = AO+R2*(Al+R2*(A2+R2*A3»
IF (FR2.GE.0.Ol GO TO 13

12 AO = Yl
Al = CY2-Yll/DX
A2 = 0.0
A3 = 0.0

13 TABCLC) = AO
TAB CLC+ l> = Al
TAB(LC+2l = A2
TABCLC+3l = A3
TAB(L +6) = DCUBIC
TAB(L+lB) = DCO
GO TO 98

20 IF CD-DREF) 21.21,30
C
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C DCUBIC < D < DREF, DEFINE NEW QUADRATIC FROM CUBIC CURVE. UPDFDC
C UPDFDC

21 X = D-DCO UPDFDC
Y2 = TABCLC)+X*CTABCLC+1)+X*CTABCLC+2)+X*TABCLC+3») UPDFDC
Xl = DCUBIC - DG UPDFDC
AREA = X1*CTABCLQ)+X1*CTABCLQ+1)/2.0+X1*TABCLQ+2)/3.0» UPDFDC

* + X*CTABCLC) +X* CTABCLC+1)/2.0+X*CTABCLC+2)/3.0+X*TABCLC+3) /4.0»)UPDFDC
X = DCUBIC - DCO UPDFDC
IF CX.NE.O.O) AREA = AREA UPDFDC

* - X*CTABCLC)+X*CTABCLC+1)/2.0+X*CTABCLC+2)/3.0+X*TABCLC+3)/4.0»)UPDFDC
GO TO 31 UPDFDC

C UPDFDC
C DREF < D, DEFINE NEW QUADRATIC FROM BASE CURVE. UPDFDC
C UPDFDC
C IF DINER < D , REMOVE INERTIAL SPIKE UPDFDC
C UPDFDC

30 IF CNTABCM+2).GT.0 .AND. D.GE.DINER) NTABCM+2) = 0 UPDFDC
NR = NTABCM+3) UPDFDC
RLAST = 1.0 UPDFDC
IF CNR.GT.O ) RLAST = EVALFDCD,NR,l) UPDFDC
IF CRLAST.NE.l.O) GO TO 39 UPDFDC

C UPDFDC
C R = I, USE BASE CURVE FOR UNLOADING UPDFDC
C UPDFDC

DG = 0.0 UPDFDC
DCUBIC = 0.0 UPDFDC
DREF = 0.0 UPDFDC
AO = 0.0 UPDFDC
Al = 0.0 UPDFDC
A2 = 0.0 UPDFDC
GO TO 32 UPDFDC

39 NG = NTABCM+4) UPDFDC
GLAST = 0.0 UPDFDC
IF CNG.GT.O ) GLAST = EVALFDCD,NG,l) UPDFDC
NB = NTABCM+l) UPDFDC
DO = TABCNB) UPDFDC
DG = DO + GLAST*CD-DO) UPDFDC
Y2 = EVALFDCD, NB,l) UPDFDC
NI = NTABCM+2l UPDFDC
IF CNI.GT.Ol Y2 = Y2+EVALFDCD,NI,l) UPDFDC
AREA = EVALFDCD,NB.2) UPDFDC
DREF = D UPDFDC

31 DCUBIC = D UPDFDC
Xl = DG UPDFDC
X2 = D UPDFDC
DX = X2-Xl UPDFDC
11 = 0.0 UPDFDC
RAREA = RLAST*AREA UPDFDC

C UPDFDC
C COMPUTE UNLOADING QUADRATIC COEFFICIENTS SUCH THAT UPDFDC
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C ENDPOINT DERIVATES ARE NON-NEGATIVE.
C

AO = 0.0
Al = 2.0/DX*(3.0*RAREA/DX-Y2)
IF (AI.LT.O.O) Al = 0.0
A2 = (Y2/DX-AI)/DX
IF (A2.GE.0.O) GO TO 32
Al = Y2IDX
A2 = 0.0

C
C RESTORE TAB VALUES THAT MAY HAVE BEEN CHANGED
C

32 TAB(L+2) = AREA
TAB(L+3) = RLAST
TAB(L+4) = GLAST
TAB(L+5) = DG
TAB(L+6) = DCUBIC
TAB(L+7) = DREF
TAB (LQ) = AO
TAB (LQ+ 1) = Al
TAB(LQ+2) = A2

98 TAB(L+l) = D
IF (D.GT.DGO .AND. DLAST.LE.DGO) M=-M

99 RETURN
END
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SUBROUTINE VEHPOS VEHPOS
C REV IV 07/23/86TWOPI
C COMPUTES COMPONENTS OF VEHICLE ACCELERATIONS ONLY AS A FUNCTION VEHPOS
C OF TIME USING DATA AND TABLES PRODUCED BY SUBROUTINE VINPUT. VEHPOS
C VEHPOS

IMPLICIT REAL*8 (A-H,O-Z) VEHPOS
COMMON/CONTRLI TlME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, VEHPOS

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTSI DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,UIC3,30) ,U2(3,30) ,VEHPOS

* SEGLPC3,30) ,SEGLVC3,30) ,SEGLA(3,30) ,NSYM(30) VEHPOS
COMMON/VPOSTNI ZPLT(3) ,SPLT(3) ,AXVC3,6) ,VATABC6,501,6) , VEHICL

* VTO(6) ,VDT(6) ,TlMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) VEHPOS
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), VEHPOS

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
DIMENSION AX(3) VEHPOS
T = TIME VEHPOS
M= 1 VEHPOS

15 DO 16 1=1,3 VEHPOS
16 AX(I) = AXVCI,M) VEHPOS

ATO = VTO(M) VEHPOS
ADT = VDTCM) VEHPOS
VTlME = TlMEVCM) VEHPOS
OMEG = OMEGVCM) VEHPOS
NATAB = NVTABCM) VEHPOS
K = INDXVCM) VEHPOS
IF(NATAB.NE.O) GO TO 20 VEHPOS

C VEHPOS
C HALF-SINE WAVE DECELERATION VEHPOS
C VEHPOS

IFCT.GT.VTlME) T=VTlME VEHPOS
WT = OMEG*T VEHPOS
SWT = DSINCWT) VEHPOS
DO 10 1=1,3 VEHPOS
AW = AX(I)*OMEG VEHPOS
SEGLA(I,K) = -AW*OMEG*SWT VEHPOS

10 WMEGDCI,K) = 0.0 VEHPOS
GO TO 99 VEHPOS

20 IF (NATAB.LT.O) GO TO 30 VEHPOS
C VEHPOS
C UNIDIRECTIONAL DECELERATION VEHPOS
C VEHPOS

IF CT.LT.VTlME) GO TO 21 VEHPOS
C VEHPOS
C TIME POINT EXCEEDS TABLE, USE LAST VALUES OF ACCELERATION. VEHPOS
C VEHPOS

ACO = VATABCl,NATAB,M) VEHPOS
GO TO 25 VEHPOS

C VEHPOS
C USE QUADRATIC INTERPOLATION FROM TABLES FOR CURRENT VALUE OF VEHPOS
C TIME TO BE CONSISTENT WITH SIMPSON INTEGRATION OF TABLES. VEHPOS
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C
21 J= 0.5*CT-ATO)/ADT +1.0

XK = T/ADT -DFLOATC2*J-l)
Xl = XK+l.O
X3 = XK-1. 0
ACO = 0.5*XK*X3*VATABCl,2*J-l,M)

* X3*Xl*VATABCl,2*J ,M)
* + 0.5*XK*Xl*VATABCl,2*J+l,M)

C
C COMPONENTS OF VEHICLE ACCELERATION.
C

25 DO 29 1=1,3
SEGLACI,K) = -G*AXCI)*ACO

29 WMEGDCI,K) = 0.0
GO TO 99

C
C OMNIDIRECTIONAL DECELERATION
C

30 J = CTlME-ATO)/ADT + 1.0
IF CJ.GE.-NATAB) GO TO 32

C
C INTERPOLATION FROM VINPUT TABLES OF COMPONENTS OF VEHICLE
C LINEAR AND ANGULAR ACCELERATION.
C

TJ = ATO + DFLOATCJ-l)*ADT
DLT = TlME-TJ
Rl = DLTlADT
R2 = 1. O-Rl
DO 31 1= 1,3
SEGLACI,K) = -G*CVATABCI ,J+l,M)*Rl + VATABCI ,J,M)*R2)

31 WMEGDCI,K) = RADIAN*CVATABCI+3,J+l,M)*Rl + VATABCI+3,J,M)*R2)
GO TO 99

C
C TIME POINT EXCEEDS TABLE, USE LAST VALUES OF ACCELERATION.
C

32 J = - NATAB
DO 33 1=1,3
SEGLACI,K) = -G*VATABCI ,J,M)

33 WMEGDCI,K) = RADIAN*VATABCI+3,J,M)
99 M = M+l

IF (M.LE.6 .AND. INDXVCM).NE.O) GO TO 15
RETURN
END
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SUBROUTINE VINPUT VINPUT
C REV IV 07/24/86SLIP
C PERFORMS CARD INPUT AND COMPUTES DATA AND TABLES REQUIRED BY VINPUT
C SUBROUTINE VEHPOS TO INTEGRATE THE CRASH VEHICLE MOTION FOR ONE OFVINPUT
C THREE PERMISSABLE OPTIONS: VINPUT
C Cl) HALF SINE-WAVE LINEAR DECELERATION IMPULSE VINPUT J
C (2) UNIDIRECTIONAL LINEAR DECELERATION TABULAR INPUT VINPUT
C (3) OMNIDIRECTIONAL LINEAR AND ANGULAR ACCELERATION TABULAR VINPUT
C INPUT C6 DEGREES OF FREEDOM VEHICLE MOTION) VINPUT
C VINPUT

IMPLICIT REAL*8 CA-H,O-Z) VINPUT
COMMON/CONTRLI TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, VINPUT

* NS,NQ,HSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTSI DC3,3,30) ,WMEGC3,30) ,WMEGDC3,30) ,UIC3,30) ,U2C3,30) ,VINPUT

* SEGLPC3,30) ,SEGLVC3,30),SEGLAC3,30) ,NSYM(30) VINPUT
COMMON/DESCRPI PHIC3,30) ,W(30) ,RW(30) ,SRC4,60) ,HAC3,60) ,HBC3,60), SLIP

* RPHIC3,30) ,HTC3,3,60) ,SPRINGCS,90) ,VISCC7,90) , VINPUT

* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) VINPUT
COMMON/VPOSTNI ZPLT(3) ,SPLT(3) ,AXVC3,6) ,VATABC6,SOl,6), VEHICL

* VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) VINPUT
COMMON/TEMPVSI XO(3) ,XDOTO(3) ,XCOMP(3) ,XVCOMP(3) ,ANGLE(3) , VINPUT

* ATABClS,SOl) ,DVEHC3,3) ,VMEG(3) ,VMEGD(3), VEHICL

* XACOMP (3) ,THET (3) ,AX(3) ,F CS, 101) ,XYZ (103 ,6) ,TT (103) ,CHGII I
* VIPS,VMPH,ATO,ADT,VTIME,OMEG,NATAB VINPUT
* ,SPCS,101,4) ,Ql(101,4) ,Al(3) ,Wl(4) ,QD(4) ,QC(4) JTF984

COMMON/INTESTI SGTESTC3,4,30) ,XTESTC3,120) ,SEGT(120) ,REGT(120) VINPUT
REAL SEGT VINPUT
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24) , VINPUT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TITLESI DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTLCS), VINPUT

* BLTTTL(5,8) ,PLTTLCS,30) ,BAGTTLCS,6) ,SEG(30), VINPUT
* JOINT(30) ,CGS(30) ,JS(30) VINPUT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT VINPUT
LOGICAL*l CGS,JS VINPUT
DIMENSION IDYPR(3) VINPUT
REAL VEH(6) ,GRND VINPUT
DATA VEH/4HVEHl,4HVEH2,4HVEH3,4HVEH4,4HVEHS,4HVEH I,GRND/4HGRNDI VINPUT
DATA IDYPR/3,2,11 VINPUT
DATA MXTAB2/99/,MXTAB3/S01/,MXTAB4/1011 MISC

C VINPUT
C READ AND PRINT CONTENTS OF CARDS C.l AND C.2 VINPUT
C VINPUT

NVEH :: NSEG VINPUT
NVH :: 0 VINPUT
DO 11 I:: 1,6 VINPUT

11 INDXVCI) = 0 VINPUT
12 READ C5,13) VPSTTL VINPUT
13 FORMAT C20A4) VINPUT

READCS,14) ANGLE,VIPS,VTIME,XO,NATAB,ATO,ADT,MSEG VINPUT
14 FORMATC8F6.0,I6,2F6.0,I6) VINPUT
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INTAB = IABSCNATAB) CHGIII
IF CNATAB.GT.0.AND.INTAB.GT.MXTAB2) STOP 79 MISC
WRITE C6,15) NPG,VPSTTL,ANGLE,VIPS,VTlME,XO,NATAB,ATO,ADT,MSEG PAGE
NPG = NPG+l PAGE

15 FORMATC'l VEHICLE DECELERATION INPUTS' ,94X,'PAGE' ,I5/120X, PAGE
* 'CARDS C'/3X,20A4// PAGE
* 7X, ' YAW' ,9X, 'PITCH' ,7X, 'ROLL' ,8X, ' VIPS' ,8X, 'VTlME' ,7X, 'xo CX) , ,VINPUT
* 7X, 'xo CY) , ,7X, 'xo CZ) , ,2X, 'NATAB' ,6X,' ATO' ,9X,' ADT' ,4X, 'MSEG' / VINPUT
* 8F12.3,I5,2X,2F12.6,I5) VINPUT

DAI = ANGLECl)*RADIAN VINPUT
DA2 = ANGLE(2)*RADIAN VINPUT
AX(3) = DCOSCDA2) VINPUT
AXCl) = DCOSCDAl)*AXC3) VINPUT
AX(2) = DSINCDAl)*AXC3) VINPUT
AX(3) = DSINCDA2) VINPUT
IFCNATAB.NE.O) GO TO 18 VINPUT

C VINPUT
C HALF-SINE WAVE DECELERATION VINPUT
C VINPUT

OMEG = PI/VTlME VINPUT
AT = 0.5*VIPS/OMEG VINPUT
IF CVIPS.LT.O.O) VIPS = 0.0 VINPUT
DO 16 I=l,3 VINPUT
XACOMPCI) = 0.0 VINPUT
XDOTOCI) = VIPS*AXCI) VINPUT

16 AXCI) = AT*AXCI) VINPUT
WRITE C6,17) VIPS,UNITL,UNITT,ANGLE,VTlME,UNITT VINPUT

17 FORMATC'O PASSENGER COMPARTMENT DISPLACEMENT HISTORY'/ VINPUT
* ANALYTICAL HALF-SINE WAVE DECELERATION'/ VINPUT
* VO=',F8.3,lX,A4,'/' ,A4,', OBLIQUE ANGLES =',3F7.2, VINPUT
* ' DEGREES, TIME DURATION =' ,F7.3,lX,A4/f) VINPUT

GO TO 28 VINPUT
18 IF CNATAB.LT.O) GO TO 31 VINPUT

C VINPUT
C FOR UNIDIRECTIONAL VEHICLE MOTION VINPUT
C READ LINEAR DECELERATION TABLES FROM CARDS C.3 VINPUT
C VINPUT

READ C5,19) CATABCl,I) ,I=l,NATAB) VINPUT
19 FORMAT C12F6.0) VINPUT

C VINPUT
C EXTEND TABLE IF NECESSARY SUCH THAT NATAB IS ODD AND VINPUT
C LAST ENTRY NEED NOT BE ZERO. IF TABLE SIZE IS EXCEEDED ON TIME, VINPUT
C VALUE OF LAST ENTRY WILL BE USED. VINPUT
C VI NPUT

IF CMODCNATAB,2).EQ.l) GO TO 20 VINPUT
ATABCl,NATAB+l) = ATABCl,NATAB) VINPUT
NATAB = NATAB+l VINPUT

20 VTlME = ADT * DFLOATCNATAB-l) VINPUT
C VINPUT
C USING SIMPSON'S INTEGRATION, COMPUTE VELOCITY AND DISPLACEMENT VINPUT
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C TABLE FOR NATAB EQUALLY SPACED CADT) TIME POINTS. VINPUT
C FOR I=l,NATAB VINPUT
C ATABC1,I) = LINEAR DECELERATION CG'S) VINPUT
C ATABC2,I) = LINEAR VELOCITY CL UNITS/T UNITS) VINPUT
C ATABC3,I) = LINEAR DISPLACEMENT CL UNITS) VINPUT
C VINPUT

ATABC2,l) = VIPS VINPUT
ATABC3,l) = 0.0 VINPUT
DA1 = ADT/3.0 VINPUT
DA2 = ADT/12.0 VINPUT
UNITS = -G VINPUT
DO 22 J=2,3 VINPUT
DO 21 I=2,NATAB,2 VINPUT
F1 = ATABCJ-1,I-1) * UNITS VINPUT
F2 = ATABCJ-1,I ) * UNITS VINPUT
F3 = ATABCJ-1,I+1) * UNITS VINPUT
ATABCJ,I ) = ATABCJ,I-1) + DA2*C5.0*F1+8.0*F2-F3) VINPUT

21 ATABCJ,I+1) = ATABCJ,I-1) + DA1*C F1+4.0*F2+F3) VINPUT
22 UNITS = 1.0 VINPUT

C VINPUT
C PRINT TABLES VINPUT
C VINPUT

WRITE C6, 23) CUNITL, UNITT, UNITL, 1= 1, 2) VINPUT
23 FORMATC'O UNIDIRECTIONAL VEHICLE POSITION TABLES'// VINPUT

* 2C' TIME ACC VELOCITY POSITION ')/ VINPUT
* 2C' CMSEC) CG) C',A4,'/',A4,')',5X,'C',A4,')',4X)/)VINPUT

DO 26 J=l,50 VINPUT
IF CJ.GT.NATAB) GO TO 26 VINPUT
T1 = CATO + DFLOATCJ-1)*ADT)*1000.0 VINPUT
IF CJ+50.LE.NATAB) GO TO 25 VINPUT
WRITE C6,24) T1,CATABCI,J) ,1=1,3) VINPUT

24 FORMATC2CF11.5,F10.2,F13.4,F13.5,3X» VINPUT
GO TO 26 VINPUT

25 T2 = CATO + DFLOATCJ+49)*ADT)*1000.0 VI NPUT
WRITE C6,24) T1, CATABCI,J) ,1=1,3) ,T2, CATABCI,J+50) ,1=1,3) VINPUT

26 CONTINUE VINPUT
C VINPUT
C INITIALIZATION VINPUT
C VINPUT

DO 27 1=1,3 VINPUT
XACOMPCI) = -G*AXCI)*ATABC1,l) VINPUT

27 XDOTOCI)= VIPS*AXCI) VINPUT
28 DO 30 1=1,3 VINPUT

DO 29 J=l,3 VINPUT
29 DVEHCI,J) = 0.0 VINPUT

DVEHCI,I) = 1.0 VINPUT
VMEGDCI) = 0.0 VINPUT

30 VMEGCI) = 0.0 VINPUT
GO TO 64 VINPUT

C VINPUT
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C FOR OMNIDIRECTIONAL (6 DEGREES OF FREEDOM) VEHICLE MOTION VINPUT
C READ LINEAR DECELERATION AND ANGULAR ACCELERATION TABLES VINPUT
C FROM CARDS C.2.B AND C.4. CHGIII
C VINPUT

31 MATAB = -NATAB VINPUT
READ (5,32) LTYFE,LFIT,NPTS, (VMEG(I) ,I=l,3) VINPUT

32 FORMAT (316,22X,3FI0.0) VINPUT
IF (MATAB.GT.MXTAB3) STOP 80 MISC
IF (LTYPE.EQ.2.AND.LFIT.LT.l) STOP 82 CHGIII
IF (LTYPE.EQ.l.AND.LFIT.LT.2) STOP 83 VEHICL
IF (LTYPE.GT.O) GO TO 34 VINPUT
READ (5,33) «ATAB(I,J) ,I=l,3) ,(ATAB(I,J) ,I=10,12) ,J=l,MATAB) VINPUT

33 FORMAT (10X,6FI0.0) VINPUT
ISKIP = 0 VINPUT
GO TO 46 VINPUT

C CHGI II
C FOR SPLINE FIT VEHICLE MOTION CHGIII
C READ DATA FROM CARDS C.5. CHGIII
C CHGIII

34 LPTS = LTYPE-l + NPTS VINPUT
IF (NPTS.GT.MXTAB3) STOP 84 MISC
READ (5,35) (TT(I) , (XYZ(I,J) ,J=1,6) ,I=l,LPTS) VINPUT

35 FORMAT (7FI0.0) VINPUT
WRITE C6,36) LTYPE,LFIT,NPTS CHGIII

36 FORMAT ('0 SPLINE FIT TABULAR INPUT'II CHGIII
* 3X,'LTYFE =' ,I6,' LFIT =' ,I6,' NPTS =' ,I6/) CHGIII
IF (LTYPE.EQ.2) WRITE(6,701) UNITL,UNITT,TT(l) ,(XYZ(l,J) ,J=l,6) CHGIII
IF (LTYPE.EQ.3) WRITE(6,702) UNITL,UNITT,TT(l) ,CXYZCl,J) ,J=l,6), CHGIII

* UNITL,UNITT,UNITT,UNITT,TT(2) ,CXYZC2,J) ,J=1,6) CHGIII
701 FORMAT(32X ,'INITIAL LINEAR POSITION C' ,A4,')' ,17X,'INITIAL ANGULACHGIII

*R POSITION (DEG) , ,1,3X,'TlMEC' ,A4,')=' ,F9.4,3X,2('X:' ,FI0.3,2X, JTF984
* 'Y=' ,FI0.3,2X,'Z=' ,FI0.3,8X) ,I) CHGIII

702 FORMAT (32X, 'INITIAL LINEAR POSITION C' ,A4,')' ,17X,'INITIAL ANGULACHGIII
*R POSITION (DEG) , ,I,3X,'TlME(',A4,')=' ,F9.4,3X,2C'X=' ,FI0.3,2X, JTF984
* 'Y=',FlO.3,2X,'Z=',FlO.3,8X),/,30X, 'INITIAL LINEAR VELOCITY (',CHGIII
* A4,'I' ,A4,')' ,12X,'INITIAL ANGULAR VELOCITY CDEG/' ,A4,')', CHGIII
*1, 3X. 'TIME (' ,A4,') =' ,F9.4 ,3X,2 ('X=' ,FlO. 2,2X,' Y=' , CHGIII
* FI0.2,2X,'Z=' ,FI0.2,8X) ,I) CHGIII

IF (LTYPE.EQ.l) WRITE(6,703) UNITL,UNITT CHGIII
IF (LTYPE.EQ.2) WRITEC6,704) UNITL,UNITT,UNITT,UNITT CHGIII
IF (LTYPE.EQ.3) WRITE(6,705) UNITT,UNITT VEHICL

703 FORMAT(29X ,'LINEAR POSITION (' ,A4,')' ,21X,'ANGULAR POSITION (DECHGIII
*G) " I, 5X, ' TIME ( , ,A4, , ) , , llX, 'X' , llX, 'Y' ,I1X, 'Z' , 18X, 'YAW' ,8X, VEHICL
*'PITCH' ,8X,'ROLL') VEHICL

704 FORMAT(26X,'LINEAR VELOCITY (' ,A4,'I' ,A4,')' ,16X, CHGIII
* 'ANGULAR VELOCITY <DEG/' ,A4,') , ,I ,5X, 'TIMEC' ,A4,') , , CHGIII
* 11X,2('X',llX,'Y',11X,'Z',19X» CHGIII

705 FORMAT(26X,'LINEAR DECELERATION CG"S)' ,15X, VEHICL
* 'ANGULAR ACCELERATION (DEG/' ,A4,'**2)' ,1,5X,'TlMEC' ,A4,')', CHGIII
* llX,2( 'X' ,I1X, 'Y' ,I1X, 'z' ,19X» CHGIII
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IF CLTYPE. EQ. 1) WRITE C6, 706) CTT CI) , CXYZ CI ,J) ,J= 1,6) ,1= 1,LPTS)
IF CLTYPE.EQ.2) WRITEC6,706) CTTCI), CXYZCI,J) ,J=1,6) ,I=2,LPTS)
IF CLTYPE.EQ.3) WRITEC6,706) CTTCI) ,CXYZCI,J) ,J=l,6) ,I=3,LPTS)

706 FORMATCIX,F12.5,6X,3F12.3,SX,3F12.3)
DO 37 1=1,3
XO CI) = XYZ Cl , I )
XDOTOCI) = XYZC2,I)
VMEGCI) = XYZC2,I+3)

37 ANGLECI) = XYZCl,I+3)
IMJ = 6
IFCLTYPE.EQ.l)IMJ = 3

DO 45 II=l,IMJ
CALL SPLINE CTTCLTYPE) ,XYZ CLTYPE , II) ,F,NPTS,LFIT)
I = II
IF CI 1. GT . 3) I = II + 6
IFCLTYPE.EQ.l) XDOTOCI) = FC3,l)
UNITS = 1.0
IF (LTYPE.LT.3 .AND. II.LE.3) UNITS = -l.O/G
Kl = 1
DO 45 J=l,MATAB
TTT = ATO + DFLOATCJ-l)*ADT
DO 39 L=Kl,NPTS
K = L

IF (TTT.LT.FCl,L+l» GO TO 40
39 CONTINUE
40 Kl = K

DX = TTT - FCl,K)
IF CLTYPE-2) 41,42,43

41 ACC = 2.0*F(4,K) + 6.0*DX*FC5,K)
GO TO 44

42 ACC = F(3,K) + DX*C2.0*FC4,K)+3.0*DX*FC5,K»
GO TO 44

43 ACC = FC2,K) + DX*CFC3,K)+DX*CFC4,K)+DX*FC5,K»)
44 ATABCI,J) = ACC*UNITS
45 CONTINUE

ISKIP = 1
IFCLTYPE.NE.l)GO TO 46

C CODE FOR OMEGA ROUTINE: COMPUTE ATABCI,J) ,1=10,11,12 J = l,MATAB
DO SO I = 1.NPTS

DO 91 K = 1,3
91 AICK) = XYZCI.K+3)

CALL QUAT CAl, WI)
DO 76 K = 1,4

76 QlCI,K) = WICK)
IFCI.EQ.l)GO TO SO

TA = 0.0
TB = 0.0

DO 77 K = 1,4
TA = TA + DABSCQICI.K) - QICI-l,K»

77 TB = TB + DABSCQICI,K) + QICI-l,K»
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IFCTA.LE.TB)GO TO 80
DO 78 K = 1,4

i 78 QlCI,K) = -QlCI,K)
80 CONTINUE

DO 82 K = 1,4
82 CALL SPLINECTT,QICl,K) ,SPCl,I,K) ,NPTS,LFIT)

DO 90 J = I,MATAB
TTT = ATO + DFLOATCJ-l)*ADT
Kl = 1
DO 83 L = Kl,NPTS
K = L

83 IFCTTT.LT.SPCl,L+l,I»GQ TO 84
84 Kl = K

DX = TTT - SPCI,K,I)
DO 85 L = 1,4
WICL) = SPC2,K,L)+DX*CSPC3,K,L)+DX*CSPC4,K,L)+DX*SPC5,K,L»)
QDCL) = 2.0*SPC4,K,L) + 6.0*DX*SPC5,K,L)

85 IFCJ.EQ.I)QCCL) = SPC3,K,L)+DX*C2.0*SPC4,K,L)+DX*3.0*SPC5,K,L»
CCC = 2.0/RADIAN
IFCJ.GT.l)GQ TO 88

CALL CROSSCQC(2) ,WI(2) ,AI)
DO 86 K = 1,3

86 VMEGCK) = CCC*CWlCl>*QCCK+l) - QCCl)*WlCK+l> + AlCK»
CALL DRCQUACDVEH,Wl)
CALL YPRDEGCDVEH,ANGLE)

88 CALL CROSSCQD(2) ,WI(2) ,QC(2»
DO 89 K = 2,4

89 ATABCK+8,J) = CCC*CWICI)*QDCK)-QDCI)*WICK) + QCCK»
90 CONTINUE
46 DO 55 J=I,MATAB

IF CMODCJ,45).NE.l) GO TO 49
C
C PRINT PAGE HEADING AT START OF EACH 45 TIME POINTS.
C

IPAGE = CJ-l)/45 + 1
IF CISKIP.EQ.l) WRITE C6,75) NPG
IF CISKIP.EQ.l) NPG=NPG+l

75 FORMATC'I' ,122X, 'PAGE' ,15)
WRITE C6,48) VPSTTL,IPAGE,UNITL,UNITT,UNITL

48 FORMATC'O VEHICLE LINEAR TIME HISTORY' ,3X,20A4,3X,
* 'PAGE NO. ' ,13//
* 4X, 'TIME' ,12X, 'LINEAR DECELERATIONS CG' 'S).',
* llX,'LINEAR VELOCITIES (',A4,'/',A4,')',
* llX, 'LINEAR DISPLACEMENTS C' ,A4, ')' /
* 3X,' CMSEC)' ,3(11X, 'X' ,l1X, 'Y' ,l1X, 'z' ,3X) /)
ISKIP = 1

49 IF CJ.GT.l) GO TO 52
C
C INTEGRATION INITIALIZATION FOR TIME = O.
C
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DO 50 1=1,3 VINPUT
ATAB(I+6,J) = XO(I) VINPUT l

50 ATAB(I+12,J) = VMEG(I) JTF984
CALL DRCYPR (DVEH,ANGLE,IDYPR) VINPUT
DO 51 1=1,3 VINPUT
IF (LTYPE.EQ.O) XDOTO(I) = VIPS*DVEH(l,I) VINPUT

51 ATAB(I+3,J) = XDOTO(I) VINPUT
GO TO 54 VINPUT

52 DO 53 1=1,3 VINPUT
C VINPUT
C INTEGRATE LINEAR VELOCITY AND DISPLACEMENT. VINPUT
C VINPUT

ATAB(I+3,J) = ATAB(I+3,J-1)-G*ADT/2.0~(ATAB(I,J-1)+ATAB(I,J)} VINPUT
53 ATAB(I+6,J) = ATAB(I+6,J-1} VINPUT

* +ADT*(ATAB(I+3,J-1)-G*ADT/6.0*(2.0*ATAB(I,J-1)+ATAB(I,J») VINPUT
54 T1 = (ATO + DFLOAT(J-1)*ADT)*1000.0 VINPUT
55 WRITE(6,56) T1,(ATAB(I,J} ,1=1,9) VINPUT
56 FORMAT(F9.3,3(3X,3F12.3» VINPUT

DO 61 J=l,MATAB VINPUT
IF (MOD(J,45) .NE.1) GO TO 58 VINPUT

C VINPUT
C PRINT PAGE HEADING AT START OF EACH 45 TIME POINTS. VINPUT
C VINPUT

IPAGE = (J-1}/45 + 1 VINPUT
WRITE (6,57) VPSTTL,NPG,IPAGE,UNITT,UNITT PAGE
NPG=NPG+1 PAGE

57 FORMAT('1 VEHICLE ANGULAR TIME HISTORY' ,3X,20A4.10X,'PAGE' ,151 PAGE
* 116X,'PAGE NO.',I31 PAGE
* 4X,'TlME', 7X,'ANGULAR ACCELERATIONS (DEG/' ,A4,'**2)', VINPUT
* 7X,' ANGULAR VELOCITIES (DEG/' ,A4,') , , VINPUT
* 11X,'ANGULAR DISPLACEMENTS (DEG) , I VINPUT
* 3X,' (MSEC) , ,2(l1X, 'X' ,l1X, 'Y' ,l1X, 'z' ,3X), VINPUT
* lOX, 'YAW' ,8X, 'PITCH' ,8X, 'ROLL' /) VINPUT

58 IF(J.EQ.1) GO TO 60 VINPUT
C VINPUT
C INTEGRATE ANGULAR VELOCITY AND DISPLACEMENT. VINPUT
C VINPUT

DO 59 1=1,3 VINPUT
ATAB(I+12,J} = ATAB(I+12,J-1)+(ATAB(I+9,J-1)+ATAB(I+9,J})*ADT/2.0 VINPUT

59 THET(I) = ADT*(ATAB(I+12.J-1)+(2.0*ATAB(I+9,J-1)+ATAB(I+9,J»*ADT VINPUT
*/6.0}*RADIAN VINPUT

CALL DSETD(DVEH,THET,THT) VINPUT
60 CALL YPRDEG (DVEH, THET) VINPUT

T1 = (ATO + DFLOAT(J-1)*ADT)*1000.0 VINPUT
61 WRITE (6,56) Tl, (ATAB(I,J) ,1=10,15) ,THET VINPUT

C VINPUT
C PROGRAM INITIALIZATION FOR TIME = O. VINPUT
C VINPUT

CALL DRCYPR (DVEH,ANGLE,IDYPR) VINPUT f
DO 63 1=1.3 VINPUT
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XACOMP(I) = -G*ATAB(I,l)
VMEG(I) = ATAB(I+12,l)*RADIAN

63 VMEGD(I) = ATAB(I+9 ,1)*RADIAN
64 J = MSEG

IF (MSEG.EQ.O) GO TO 65
IF (MSEG.LE.NSEG) GO TO 66
IF (MSEG.NE.NVEH+1) STOP 6

65 NVEH = NVEH+1
J = NVEH

C
C SETUP FOR ALL PRESCRIBED SEGMENT MOTION.
C

66 NVH = NVH+1
ISING (J) = -1
IF (MSEG.GT.NSEG) SEG(J) = VEH(NVH)
RW(J) = 0.0
DO 67 1=1,3
RPHI (I,J) = 0.0
SEGLA(I,J) = VMEGD(I)
WMEGD(I,J) = XACOMP(I)

67 AXV(I,NVH) = AX(I)
VTO(NVH) = ATO
VDT(NVH) = ADT
OMEGV(NVH) = OMEG
TIMEV(NVH) = VTIME
NVTAB(NVH) = NATAB
INDXV(NVH) = J
NJ = lABS (NATAB)
IF (NJ.LE.O) GO TO 69
DO 68 K= I, NJ
DO 68 1=1,3
VATAB(I ,K,NVH) = ATAB(I,K)

68 VATAB(I+3,K,NVH) = ATAB(I+9,K)
69 IF (J.LE.NSEG) GO TO 72

C
C SETUP FOR NEW VEHICLE (SEGMENT) MOTION.
C

W(J) = 0.0
RW(J) = 0.0
DO 71 1=1,3
DO 70 K=l,3
D(I,K,J) = DVEH(I,K)

70 SGTEST(I,K,J) = 0.0
SGTEST(I,4,J) = 0.0
SEGLP(I,J) = XO(I)
SEGLV(I,J) = XDOTO(I)
WMEG (I,J) = VMEG(I)
PHI (I,J) = 0.0

71 RPHI (I,Jl = 0.0
72 IF (MSEG.NE.O) GO TO 12
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SEG(NVEH) = VEH(6) VINPUT
fC VINPUT

C SET UP SEGMENT DATA FOR GROUND VINPUT
C VINPUT

NGRND = NVEH+l VINPUT
IF (NGRND.GT.30 .OR. NVH.GT.6) STOP 7 VINPUT
SEGCNGRND) = GRND VINPUT
J = NGRND VINPUT
ISINGCJ) = -1 VINPUT
W(J) = 0.0 VINPUT
RWCJ) = 0.0 VINPUT
DO 74 1= 1,3 VINPUT
DO 73 K=I,3 VINPUT
DC! .K.J) = 0.0 VINPUT

73 SGTESTC!,K,J) = 0.0 VINPUT
DC1,1,J) = 1.0 VINPUT
SGTEST C!, 4 ,J) = 0.0 VINPUT
SEGLP C1, J) = 0.0 VINPUT
SEGLVC! ,J) = 0.0 VINPUT
SEGLACI,J) = 0.0 VINPUT
WMEG (I,J) = 0.0 VINPUT
WMEGD CI ,J) = 0.0 VINPUT
PHI C! ,J) = 0.0 VINPUT

74 RPHI C1,J) = 0.0 VINPUT
RETURN VINPUT
END VINPUT
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DOUBLE PRECISION FUNCTION VISCOS(ZD,VISC,HA) VISCOS
C REV 19 10/23/78VISCOS
C COMPUTES SUM OF COULOMB AND VISCOUS TORQUES VISCOS
C AT JOINTS AS A FUNCTION OF THETA DOT. VISCOS
C ACTUALLY ROUTINE RETURNS SUMlZD. VISCOS
C VISCOS
C ARGUMENTS: VISCOS
C ZD : !THETA DOT! WHERE THETA IS THE ANGLE OF THE JOINT. VISCOS
C VISC: ARRAY OF S VALUES DESCRIBING FUNCTION EVALUATION. VISCOS
C VISCOS

IMPLICIT REAL*8 (A-H,O-Z) VISCOS
DIMENSION VISC(S) VISCOS
Z = ZD VISCOS
IF (ZD.LT.VISC(3» Z = VISC(3)/(2.0-ZD/VISC(3» VISCOS
HA = (Z-ZD)/Z VISCOS
VISCOS = VISC(I)+VISC(2)/Z VISCOS
RETURN VISCOS
END VISCOS
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SUBROUTINE VISPR(IJ,NJ) VISPR
C REV IV 02/01/88MISDOT
C COMPUTES VISCOS AND SPRING TORQUES AT THE JOINTS VISPR
C AND ADDS THEM TO THE U2 ARRAY. VISPR
C VISPR
C ARGUMENTS: VISPR
C NJ = 0 - REGULAR COMPUTATION FOR ALL JOINTS VISPR
C I 0 - COMPUTE ONLY FOR JOINT NJ IMPULSE VISPR
C VISPR
C IJ = 1 IMPULSE FOR FLEXURE ONLY VISPR
C = 2 IMPULSE FOR TORSION ONLY VISPR
C = 4 IMPULSE FOR GLOBALGRAPHIC ONLY VISPR
C VISPR

IMPLICIT REAL-8 (A-H,O-Z) VISPR
COMMON/CONTRL/ TIME ,NSEG,NJNT,NPL ,NBLT ,NBAG,NVEH,NGRHD , VISPR

- NS , NQ , NSD , lIFLX, NHRHSS ,WINDF ,NJNTF ,NPRT (36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30) ,WMEGD(3,30),U1(3,30) ,U2(3,30) ,VISPR

• SEGLP(3,30),SEGLV(3,30),SEGLA(3,30) ,NSYM(30) VISPB
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30),SR(4,60) ,HA(3,60),HB(3,60), SLIP

• RPHI(3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), VISPR
• JNT(30) ,IPIN(30),ISING(30) ,IGLOB(30) ,JOINTF(30) VISPR

COMMON/CMATRX/ V1(3,30),V2(3,30) ,V3(3,12) ,B12C3,3,60) ,A22(3,3,60) ,VISPR
• F(3,30),TQC3,30) ,WJ(30) ,A11C3,3,30) SLIP

COMMON/FOBCES/PSFC7,70) ,BSFC4,20) ,SSFCIO,40),BAGSF(3,20), NCFORC
• PRJNTC7,30),NPAHEL(S),NPSF,HBSF,HSSF,NBGSF VISPR

COMMON/CEULER/ IEULER(30),HIRC3,3,90) ,ANGC3,30),ANGD(3,30) , JDRIFT
• FE(3,30) ,TQE(3,30) ,CONST(S,30) JDRIFT
COMMON/TEMPVI/ CREST,TTI(3),R1I(3),R2IC3),JSTOP(4,2,30) VISPR
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), VISPR

- UHITL,UHITM,UHITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVS/ T3(3),T6C3),T7C3),T8C3),T9C3), VISPR

• WIJ(3) ,ANGL(3) ,DH1(3,3) ,HD3(3,3), VISPR
- HAD,HBD,WIJM,CV,CSA,CSB,TQC VISPR
IF CNJNT.LE.O) GO TO 99 VISPR
CALL ELTIMEC1,13) VISPR
IF CNPRT(12) .NE.O) WRITE (6,1l> TIME,NPG PAGE
IF CNPRT(12).NE.0) NPG=NPG+1 PAGE

11 FORMATC'l VISPR COMPUTATIONS FOR TIME =' ,F12.6,80X,'PAGE' ,IS) PAGE
J1 = 1 VISPR
J2 = NJNT VISPR
IF CNJ.EQ.O) GO TO 13 VISPR
J1 = NJ VISPR
J2 = NJ VISPR

13 DO 90 J=J1,J2 VISPR
DO 12 L=l,3 VISPR
T3CL) = 0.0 VISPR
T6CL) = 0.0 VISPR
ANGLCL) = 0.0 VISPR

12 TQCL,J) = 0.0 VISPR
WJCJ) = 0.0 VISPR
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C VISPR
C DO NOT COMPUTE TORQUES FOB NULL, LOCKED OB EULER JOINTS. VISPR
C VISPR

I = IABSCJNTCJ» VISPR
IF CI.LE.O) GO TO 90 VISPR
CALL DOT33 CD Cl ,I. J+ I) ,HT C1. 1,2*J) ,HIRC 1,1,J» VISPR
IF CIABSCIPINCJ».EQ.4) GO TO 90 SLIP

C VISPR
C ZERO TI-T9 ARRAYS AND HAD,HBD,WIJM,CV,CS4,CSB AND TQC. VISPR
C VISPR

WIJM = 0.0 VISPR
HAC = 0.0 BUTLER1
CV = 0.0 VISPR
CSA = 0.0 VISPR
CSB = 0.0 VISPR
TQC = 0.0 VISPR
CALL DOT33 CDCl,l,I) ,HTCl,1,2*J-l) ,DRl) VISPR
CALL DOT33 CDHl,HIRCl,l,J) ,HD3) VISPR
DO 220 L=1,3 TGMOD6
DO 220 K=l,3 TGMOD6
IFCDABSCHD3CL,K».LT.EPSCIO» HD3CL,K) = O.DO TGMOD6

220 CONTINUE TGMOD6
HAD = HD3C3,3) VISPR
IF CHAD.GT. 1.0) BAD = 1.0 VISPR
IF CHAD.LT.-l.O) HAD = -1.0 VISPB
ANGLCl) = DACOSCHAD) VISPB
IF CCHD3C2,3).NE.0.0 .OB. HD3Cl,3).HE.0.0).AHD.IABSCIPINCJ».NE.7)SLIP

*AHGL(2) = DATAH2CHD3C2,3) ,HD3Cl,3» VISPR
ANGL(3) = DATAN2CHD3C2,1)-HD3(1,2) ,HD3Cl,l)+HD3C2,2» VISPR
IF(NPRTC12).NE.0.AHD.IPIHCJ).LT.0) WRITE (6,739) J,I,ANGL, TGMOD6

*CCD(L,K,J+I> ,K=1,3), CHT(L,K,2IJ) ,K=1,3), (HIB(L,K,J) ,K=1,3) ,L=1,3) ,TGMOD6
*«DCL,K,I) ,K=l,3), CB'l'CL,K,2*J-1) ,K=l,3), (DHHL,K) ,K=1,3) ,L=1,3), TGMOD6
* «HD3(L,K) ,K=1,3) ,L=l,3) TGMOD6

739 FORMAT <IHO, ' J= ' ,12, IX, '1= ',12,3 C2X,D14. 7) ,f , TGMOD6
* 2C3(9<IX,D13.6) ,n ,n ,3(3C2X,D18.12) ,f» TGMOD6
IF CIPIN(J).LT.O) GO TO 41 VISPR
IF CNJ.HE.0.AND.IJ.EQ.4) GO TO 27 VISPR

C VISPR
C CONVERT TO INERTIAL BEFERENCE SYSTEM VISPR
C Tl= DCI) '*HACHJ) T4=DCJ+1) "HACM,J) VISPR
C T3= DCI) 'IWMEGCI) T6=DCJ+1) 'IWMEG(J+I) VISPR
C VISPR
C HAD = COS TA = Tl.T4 VISPB
C WIJ = T3-T6 VISPR
C WJ = lWIJI VISPR
C VISPR

DO 20 L=1,3 VISPR
DO 15 M=l,3 VISPB
T3(L) = T3(L)+ D(M,L,I)I WMEG(M,I) VISPB

15 T6CL) = T6CL)+ D(M,L,J+l)' WMEG(M,J+l) VISPR
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WIJ(L)= T3(L)-T6(L} VISPR
20 WIJM = WIJM + WIJ(L)**2 VISPR

WIJM = DSQRT(WIJM} VISPR
IF (WIJM.LE.EPS(12}) WIJM = 0.0 MISDOT
WJ(J} = WIJM VISPR

C VISPR
C T7 = Tl X T4 VISPR
C HAC = !T7! VISPR
C VISPR

CALL CROSS (DB1(1,3) ,BIR(1,3,J} ,T7) VISPR
HACC = T7(I}**2 + T7(2)**2 + T7(3}**2 VISPR
HAC = DSQRT(HACC) VISPR

C VISPR
C COMPUTE CV, THE MAGIITUDE OF VISCOUS AND COULOMB TORQUE/WIJM VISPR
C RA = +SGI TA DOT = -WIJ.T7 VISPR
C AND eSA, THE MAGNITUDE OF FLEXURE TORQUE/HAC VISPR
C VISPR

CV = VISCOS(WIJM,VISC(I,3*J-2},HA2} VISPR
IF (NJ.EQ.O) BA(2,2*J) = BA2 VISPR
CREST = VISC(7,3*J-2} VISPR
RA = -(WIJ(l}*T7(l) + WIJ(2}*T7(2} + WIJ(3}*T7(3)} VISPR
IF (HAC.LT.EPS(12}) RA=O.O MISDOT
IF (BAC.GE.EPS(12}) RA=RA/HAC MISDOT
JSTP = 0 VISPR
IF (IPIN(J}.EQ.7) GOTO 25 SLIP
IF (JOINTF(J}.EQ.O) CSA = EFUlCT(AIGL(l},RA,SPRIIG(1,3*J-2},JSTP) VISPR
IF (JOINTF(J).NE.O) CSA = FITEBP(AHGL(l) ,AlGL(2} ,JOINTF(J)} VISPR
IF (HAC.LT.EPS(12}) CSA=O.O MISDOT
IF (HAC.GE.EPS(12}) CSA=CSA/HAC MISDOT

25 IF (NJ.EQ.O) JSTOP(l,I,J) = JSTP SLIP
IF (IPIN(J).EQ.l) GO TO 34 VISPR
IF (IPIN(J).EQ.6) GOTO 34 SLIP

C VISPR
C RB = +SGI TB DOT = -WIJ.T8 VISPR
C COMPUTE CSB, THE MAGNITUDE OF TORSIONAL TORQUE/HBC VISPR
C VISPR

RB = -(WIJ(1)*HIR(1,3,J) + WIJ(2)*HIR(2,3,J) + WIJ(3}*BIR(3,3,J»VISPR
CSB = EFUNCT(ANGL(3} ,RB,SPRING(1,3*J-l} ,JSTP} VISPR
IF (NJ.EQ.O) JSTOP(2,l,J) = JSTP VISPR
IF (IJ.GT.O) GO TO 34 VISPR

C VISPR
C COMPUTE EFFECT OF GLOBALGRAPBIC JOINT STOP (IPIN=3) VISPR
C VISPR

27 IF (IPIN(J).NE.3) GO TO 34 VISPR
CALL GLOBAL (J,HD3(1,3),DHl,TQC,T9,ANGL) VISPR

C VISPR
C COMPUTE TOTAL TORQUE IN INERTIAL REFERENCE BY VISPR
C TQ = -CV*WIJ + CSA*T7 + CSB*T8 + TQC*T9 VISPR
C VISPR

34 IF (NJ.EQ.O) GO TO 35 JDRIFT
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CV = 0.0
IF (IJ.NE.l) CSA = 0.0
IF (IJ.NE.2) CSB = 0.0
IF (IJ.NE.4) TQC = 0.0

35 IF (HA(2,2*J) .EQ.O.O) GO TO 36
CALL MAT31 (HIR(1,1,J),HA(1,2*J-l),TQ(l,J»
DO 38 L=1,3

38 TQ(L,J) = HA(2,2*J)*TQ(L,J)
36 DO 37 L=1,3

TQ(L,J) = TQ(L,J) -CV*WIJ(L) +CSA*T7(L) +CSB*BIR(L,3,J)
37 TTI(L) = TQ(L,J)

IF (HPRT(12).HE.0) WRITE (6,39)
* J,CV,CSA,CSB,HAC,RA,RB,(TQ(L,J),L=1,3),
* WIJ,T7,AHGL, DBI , BD3,
* «HIR(L,K,J) ,L=l ,3) ,K=1,3)

39 FORMAT (lBO,I3,3F14.3,6F14.6/(4X,9F14.6»
C
C ADD TORQUE CONVERTED TO LOCAL REFERENCE BY
C U21 = U21 + DI*TQ
C U2J = U2J - DJ*TQ
C

DO 40 L=1,3
DO 40 M=l,3
U2(L,I ) = U2(L,I ) + D(L,M,I )*TQ(M,J)

40 U2(L,J+l) = U2(L,J+l) - D(L,M,J+l)*TQ(M,J)
C
C STORE DATA FOR OUTPUT ROUTINE INTO PRJNT ARRAY.
C

41 PRJNT(l,J) = IPIN(J)
PRJNT(2,J) = ANGL(l)
PRJNT(3,J) = AHGL(2)
PRJNT(4,J) = AHGL(3)
PRJNT(5,J) = (CSA*HAC)**2 + CSB**2
PRJNT(6,J) = (CV*WIJM)**2
PRJNT(7,J) = TQ(1,J)**2 + TQ(2,J)**2 + TQ(3,J)**2

90 CONTINUE
CALL ELTlME(2,13)

99 RETURN
END
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SUBROUTINE WINDY(MMM,MM,N,NN,NT) WINDY
REV IV 07/23/S6TWOPI

COMPUTES FORCES AND TORQUES ADDING THEM TO THE UI AND U2 ARRAYS WINDY
OF WIND BLAST FORCES DETERMINED BY FUNCTION STORED IN TAB (NT) WINDY
ON ELLIPSOID (MM) ATTACHED TO BODY SEGMENT (M) WHICH EXTENDS WINDY
THROUGH THE INTERSECTING PLANE CNN) ATTACHED TO SEGMENT (N). WINDY

WINDY
IMPLICIT REAL*S (A-H,O-Z) WINDY

COMMON/CONTRLI TlME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, WINDY
NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE

COMMON/SGMNTSI D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,UI(3,30) ,U2(3,30) ,WINDY
SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) WINDY

COMMON/TABLES/MXNTI,MXNTB,MXTBI,MXTB2,NTI(SO) ,NTAB(12S0) ,TAB(4S00)DlMENB
COMMON/WINDFRI WTlME(30) ,QFU(3,S) ,QFV(3,S) ,WF(3,30) ,IWIND(30) , WINDOP

MWSEG(7,30) ,NFVSEG(6) ,NFVNT(S) ,MOWSEG(30,30) WINDOP
COMMON/CNTSRFI PL(24,30) ,BELT(20,S) ,TPTSC6,S) ,BD(24,40) EDGE
COMMON/CNSNTSI PI,RADIAN,G,THIRD,EPS(24), WINDY

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVSI DMNT(3,3) ,XMN(3) ,XMM(3) ,TM(3) ,BET,BTS,P,FT(3), WINDOP

FF(3) ,AF(3) ,FAF,TF,BREF,SCALE,TRACER,AREA,RLM(3), WINDOP
TQM(3) ,RM(3) ,DD(3,3) ,DDD(3,3) ,R(3,3) ,DVP(3,3), WINDOP
SI(3,IS) ,R2(2,3) ,TTF(3) ,FFT(3) ,AM(3,3) ,VP(3), WINDOP
SS(3) ,SM(3) ,SNI(3) ,AS(3) ,BTE,XNORM,TEMP, WINDOP
X,Y,AI(3,3,IS) ,RYC,AMDAI,AMDA2,BI,B2,RXC WINDOP

WINDOP
MMM=O CALCULATE NFORCE WINDOP
MMM>O WIND FORCE CALCULATED USING ENTIRE AREA METHOD WINDOP
MMM<O WIND FORCE CALCULATED USING GRID METHOD WINDOP

(ALLOWS BLOCKING SEGMENTS) WINDOP
WINDOP

DATA NSTEPS/41 WINDOP
CALL ELTlMECI,37) WINDY
M=IABS(MMM) WINDOP
IF (MMM.EQ.O) GO TO 50 WINDOP

C WINDY
C COMPUTE PENETRATION DISTANCE; IF NEGATIVE, RETURN. WINDY
C WINDY

CALL DOTT33 (D(I,I,M) ,D(I,I,N) ,DMNT) WINDY
DO 10 1=1,3 WINDY

10 XMN(I) = SEGLP(I,M) - SEGLP(I,N) WINDY
CALL MAT31 (D(I,I,M) ,XMN,XMM) WINDY
CALL MAT31 (DMNT,PL(I,NN) ,TM) WINDY
BET = PL(4,NN) WINDY
DO II 1=1,3 WINDY

II BET = BET - TM(I)*(BD(I+3,MM)+XMM(I» WINDY
CALL MAT31 (BDCI6,MM) ,TM,RM) WINDY
BTS = TM(I)*RM(I) + TM(2)*RM(2) + TM(3)*RM(3) WINDY
BTE = -DSQRT(BTS) WINDY
P = BET - BTE WINDY
IF (P.LT.O.O) GO TO 99 WINDY
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)
C
C
C

C
C
C

17
18

19

C
C
C
C
C
C
20

12

13

FETCH OR STORE INITIAL PENETRATION TIME.

IWINDCM) = M
IF CTIME.LE.WTIMECM» WTIMECM) = TIME
FTIME = TIME - WTIMECM)

GET DRAG COEFFICIENT CD FROM TABLE NrC FOR TIME = FTIME.

CD= 1.0
NTC=MWSEGC6.M)
IF CNTC.EQ.O) GOTO 20
KT=NTICNTC)
NENTRY=TABCKT+5)
Kl=KT+10
K2=4*NENTRY+KT+2
IF CNENTRY.EQ.l) GOTO 18
DO 17 K=Kl.K2.4
IF CFTIME.GT.TABCK» GOTO 17
KK=K
Rl=CTABCK)-FTIME)/CTABCK)-TABCK-4»
GOTO 19
CONTINUE
KK=K2
Rl=O.O
R22= 1. O-Rl
K=KK+l
CD=R22*TABCK)+Rl*TABCK-4)

GET FORCE VECTOR FT

RK=O TIME DEPENDENT WIND FORCE FROM TABLE
RK#O VELOCITY DEPENDENT WIND FORCE

KT = NTICNT)
RK=TABCKT)
IF CRK.EQ.O.O) GOTO 13
C=TABCKT+l)
PR=TABCKT+2)
NSV=IDINTCTABCKT+3»
NSR=IDINTCTABCKT+4»
DO 12 1=1.3
V=SEGLVCI,NSV)-SEGLVCI,NSR)
FTCI)=DSIGNCO.5DO,-V)*CD*RK*PR*V**2/C**2
GOTO 14
NSR=IDINTCTABCKT+4»
NENTRY = TABCKT+5)
Kl = KT+I0
K2 = 4*NENTRY + KT+2
IF CNENTRY.EQ.l) GO TO 31
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DO 30 K=K1,K2,4
IF (FTIME.GT.TAB(K» GO TO 30
KK : K
R1 = CTABCK)-FTIME)/CTABCK)-TABCK-4»
GO TO 32

30 CONTINUE
31 KK = K2

R1 = 0.0
32 R22= 1.0 - R1

DO 33 1= 1,3
K= KK+I

33 FTCI)=CR22*TABCK) + R1*TABCK-4»*CD
IF CNSR.EQ.O) GOTO 14
CALL DOT31CDCl,l,NSR) ,FT,FF)
DO 21 1=1,3

21 FTCI)=FFCI)
14 IF CMMM.LT.O) GOTO 15
C
C COMPUTE PRESENTED AREA TO WIND FORCE.
C

CALL MAT31 CDC1,l,M) ,FT,FF)
CALL MAT31 CBDC7,MM) ,FF,AF)
FAF = FF(1)*AFC1) + FF(2)*AFC2) + FF(3)*AFC3)
IF CFAF.LE.O.O) GO TO 99
TF = TM(1)*FFC1) + TM(2)*FFC2) + TM(3)*FFC3)
BREF=O.O
TEMP=BTS-TF*TF/FAF
IFCTEMP.GT.O.O) BREF =DSQRTCTEMP)
SCALE = C-BET+BREF)/C-BTE+BREF)
IF CSCALE.GE.1.0) GO TO 99
IF CSCALE.LT.O.O) SCALE = 0.0
TRACER = CBDC 7,MM)-AFC1)**2/FAF)*CBDC11,MM)-AFC2)**2/FAF)

* + CBDC 7,MM)-AFC1)**2/FAF)*CBDC15,MM)-AFC3)**2/FAF)
• + CBDC11,MM)-AFC2)**2/FAF)*CBDC15,MM)-AFC3)**2/FAF)
* - CBDC 8,MM)-AFC1)*AFC2)/FAF)**2
* - CBD( 9,MM)-AFC1)*AFC3)/FAF)**2
* - CBDC12,MM)-AFC2)*AFC3)/FAF)**2

AREA = C1.0-SCALE**2) * PI / DSQRTCTRACER)
c
C ADD FORCE AND TORQUES TO Ul AND U2 ARRAYS FOR SEGMENT M.
C

SCALE = SCALE/BTE
DO 36 1=1,3
RLMCI) = RMCI)*SCALE + BDCI+3,MM)
FT CI) = FTCI)*AREA

36 FF CI) = FFCI)*AREA
CALL CROSS CRLM,FF,TQM)
DO 39 1=1,3
WF CI ,M) =FT CI )
U1CI,M) = U1CI,M) + FTCI)
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39 U2 (I, M) = U2 (I, M) + TQM(I) WINDY
IF (NPRT(14).NE.0) WRITE (6,41) TlME,M,P,AREA,FT,TQM WINDY

41 FORMAT(' WIND FORCE' ,FI4.6,16,2FI0.3,3X,3FI2.5,3X,3FI2.5) WINDY
GO TO 99 WINDY

C WINDY
," C USE GRID TO CALCULATE WIND FORCE WINDOP

C VP - ORIGIN OF WIND WINDOP
C WINDOP
15 AREAT=O.O WINDOP

DO 16 1=1,3 WINDOP
TTF(I)=O.O WINDOP
TQM(I)=O.O WINDOP

16 VP(I) = -FT(I)'10000.0 WINDOP
TEMP=FT(I)'*2+FT(2)**2+FT(3)*'2 WINDOP
IF (TEMP.EQ.O.O) GOTO 99 WINDOP
CALL MAT31(D(I,I,M) ,FT,FF) WINDOP
TEMP = 0.0 WINDOP
IF (FT(I).NE.0.0.OR.FT(2) .NE.O.O) OOTO 150 WINDOP

C WINDOP
C CALCULATE DIRECTION COSINE MATRIX FOR VP COORD. SYS. WINDOP
C WINDOP

DO 140 1=1,3 WINDOP
DO 140 J=I,3 WINDOP

140 DVP(I,J)=O.O WINDOP
DVP (I ,2) =1. 0 WINDOP
DVP(2, 1) =1.0 WIHDOP
DVP (3,3) =-1. 0 WINDOP
GO TO 141 WINDOP

150 CONTINUE WINDOP
DO 110 1= 1,3 WINDOP

110 TEMP=TEMP+FT(I)*FT(I) WINDOP
TEMP = DSQRT(TEMP) WINDOP
XNORM = DSQRT(FT(I)'FT(I)/TEMP**2+FT(2)*FT(2)/TEMP'*2) WINDOP
DVP (I ,1> = FT(2)/(XNORM*TEMP) WINDOP
DVP(I,2) = -FT(I)/(XNORM*TEMP) WINDOP
DVP(I,3) = 0.0 WINDOP
DVP (2 ,1> = FT(I)*FT(3)/(XNORM*TEMP*TEMP) WINDOP
DVP(2,2) = FT(2)*FT(3)/(XNORM*TEMP*TEMP) WINDOP
DVP(2,3) = -XNORM WINDOP
DO 130 1=1,3 WINDOP

130 DVP(3,1) = FT (I )/TEMP WINDOP
141 CONTINUE WINDOP

MOELP = MWSEG(7,M) WINDOP
r C WINDOP

C PROJECT MM ELLIPSOID UNTO VP-PLANE WINDOP
C AS - PROJECTED ELLIPSE MATRIX WINDOP
C WINDOP

CALL DOTT33(D(I,I,M) ,DVP,DD) WINDOP
CALL MAT33(BD(7,MM) .DD.DDD) WINDOP
CALL DOT33(D(I,I,M) ,DDD,DD) WINDOP
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CALL MAT33(DVP,DD,AM)
DO 101 K=1,3

101 SS(K)=SEGLP(K,M)+BD(K+3,MM)-VP(K)
CALL MAT31(DVP,SS,SM)
DO 114 K=1,3
IF CDABSCSMCK».LT.EPSCS» SMCK)=DSIGNCEPSCS),SMCK»

114 CONTINUE
CALL SOLVRCAMC1,1) ,AMC2,l) ,AMC3,l) ,AMC1,3) ,AMC2,3) ,AMC3,3),

* AM C1, 1> ,AM C1, 3) ,SM, RCl , 1) ,R C3 , 1»
CALL SOLVRCAMCl,2) ,AMC2,2) ,AMC3,2) ,AMCl,3) ,AMC2,3) ,AMC3,3),

* AM C2 ,2) ,AM C2 ,3) ,SM, RC2 ,2) ,RC3,2»
CALL SOLVRCAMC1,l)+AMC1,2) ,AMC2,l)+AMC2,2) ,AMC3,l)+AMC3,2),

* AMC1,3) ,AMC2,3) ,AMC3,3) ,AMC1,1)+2.0*AMC1,2HAMC2,2),
* AMCl,3)+AMC2,3) ,SM,RC1,3) ,RC3,3»
RC2,l)=0.0
R(1,2)=0.0
R(2,3)=R(1,3)
DO 102 K=l,3
DO 102 J=1,2

102 R2(J,K)=RCJ,K)
CALL SOLVACR2,AS(1) ,AS(2) ,AS(3»

C
C GET MAJOR & MINOR AXES OF PROJECTED ELLIPSE
C

TEMP=(ASC1)+ASC2»**2-4.0*CASC1)*ASC2)-ASC3)**2)
IF CTEMP.LT.O.O) TEMP=O.O
TEMP = DSQRT(TEMP)
AMDA1=CASCl)+ASC2)+TEMP)/2.0
AMDA2=(AS(1)+ASC2)-TEMP)/2.0
R2(1,1)=ASC3)
R2(2,1)=AMDA1-AS(1)
R2(1,2J=AMDA2-AS(2)
R2(2.2)=AS(3)
AMDA1=DABS(AMDA1)
AMDA2=DABS(AMDA2)
B1=DSQRT(1.0/(AMDA1*CR2C1,l)**2+R2Cl,2)**2»)
B2=DSQRT(1.0/CAMDA2*(R2C2,1)**2+R2C2,2)**2»)
R2(1,1)=R2(l,l)*B1
R2(1,2)=R2(1,2)*B2
R2(2,1)=R2(2,l)*B1
R2(2,2)=R2C2.2)*B2

C
C GET BLOCKING ELLIPSOIDS IN VP COORD. SYS.
C

DO 103 MI=l,MOELP
I=MOWSEG(M,MI*2-1)
II=MOWSEGCM,MI*2)
CALL DOTT33(D(1,1.I) ,DVP,DD)
CALL MAT33(BDC7,II) ,DD,DDD)
CALL DOT33(D(1.l,I) ,DDD,DD)
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CALL MAT33CDVP,DD,AIC1,l,MI» WINDOP
DO 104 K=l,3 WINDOP

104 SSCK)=SEGLPCK,I)+BDCK+3.II)-VPCK) WINDOP
CALL MAT31CDVP,SS.SIC1,MI» WINDOP
DO 115 K=l,3 WINDOP
IF CDABSCSICK.MI» .LT.EPS(6» SICK.MI)=DSIGNCEPSC6) .SICK.MI» WINDOP

115 CONTINUE WINDOP
103 CONTINUE WINDOP
C WINDOP
C SET-UP GRID AND CHECK EACH RECTANGLE CENTER POINT WINDOP
C WINDOP

AREA=DSQRTCCR2C1.1)**2+R2C2.1)**2)*CR2C1,2)**2+R2C2,2)**2» WINDOP
AREA=AREA/NSTEPS**2 WINDOP
IN=2*NSTEPS+1 WINDOP
DO 105 I=l,IN WINDOP
RXC=R2C1,l)-R2C1,l)*CI-1)/NSTEPS WINDOP
RYC=R2C2.1)-R2C2.1)*CI-1)/NSTEPS WINDOP
DO 106 J=l,IN WINDOP
RM(1)=CRXC-R2C1 ,2) *CNSTEPS-J+1)/NSTEPS) *0.9999 WINDOP
RM(2)=CRYC-R2C2.2)*CNSTEPS-J+1)/NSTEPS)*0.gggg WINDOP
TM(1)=AMC3.3) WINDOP
TM(2)=2.0*CRMC1)*AMC1.3)+RMC2)*AMC2,3» WINDOP
TM(3)=RMC1)**2*AMC1,1)+RMC2)**2*AMC2,2)+2.0*RMC1)*RMC2)*AMC1.2)-1.WINDOP
TEMP=TM(2)**2-4.0*TMC1)*TMCJ) WINDOP
IF CTEMP.LT.O.O) GOTO 106 WINDOP
B1=CDSQRTCTEMP)-TMC2»/C2.0*TMC1» WINDOP
B2=-CDSQRTCTEMP)+TMC2»/C2.0*TMC1» WINDOP
RMCJ)=B1 WINDOP
IF CB2.LT.B1) RMCJ)=B2 WINDOP
SN1(1)=RMC1)+SMC1) WINDOP
SN1(2)=RMC2)+SMC2) WINDOP
SN1(3)=RMCJ)+SMC3) WINDOP
CALL DOT31CDVP,SN1,XMMl WINDOP

C WINDOP
C CHECK FOR PENETRATION WINDOP
C WINDOP

DO 107 K=1.3 WINDOP
107 XMNCK)=VPCK)-SEGLPCK.N)+XMMCK) WINDOP

CALL MAT31CDC1,1.N) .XMN,XMM) WINDOP
BET=PLC4.NN) WINDOP
BTS=PLC1,NN)*XMMC1)+PLC2,NN)*XMMC2)+PLC3,NN)*XMMC3) WINDOP
IF CBTS.GT.BET) GOTO 106 WINDOP

C ~ND~

C CHECK FOR BLOCKING ELLIPSOIDS WINDOP
C WINDOP

DO 109 IM=l.MOELP WINDOP
X=SN1(1)-SIC1.IM) WINDOP
Y=SN1(2)-SIC2,IM) WINDOP
TM(1)=AIC3.3,IM) WINDOP
TM(2)=2.0*CAIC1,3,IMl*X+AIC2.3.IM)*Y) WINDOP
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TM(3)=AI(l,l,IM)*X**2+AI(2,2,IM)*Y**2+2.0*AI(l,2,IM)*X*Y-l.0
TEMP=TM(2)**2-4.0*TM(l)*TM(3)
IF (TEMP.LT.O.O) GOTO 109
Bl=(-TM(2)+DSQRT(TEMP»/(2.0*TM(l»
B2=C-TM(2)-DSQRT(TEMP»/(2.0*TM(!»
IF CB2.LT.Bl) Bl=B2
SNZ=Bl+SI(3,IM)
IF CSNZ.LT.SN1(3» GOTO 106

109 CONTINUE
CALL DOT31CDVP,RM,SS)
CALL MAT3ICDCl,l,M) ,SS,RM)

C
C SUM FORCES & TORQUES
C

AREAT=AREAT+AREA
DO III K= 1,3
TTFCK)=FT(K)*AREA+TTFCK)
RMCK) =RMCK) +BD(K+3,MM)

III FFT(K)=FF(K)*AREA
CALL CROSSCRM,FFT,TM)
DO 112 K= 1,3

112 TQMCK) =TQMCK) +TM(K)
106 CONTINUE
105 CONTINUE
C
C ADD FORCE & TORQUE TO U1 & U2 ARRAYS FOB SEGMENT M
C

IF CNPRT(14).NE.O) WRITEC6,200) TlME,M,AREAT,TTF,TQM
200 FORMAT(' WIND FORCE' ,F14.6,I6,13X,FI0.3,3F12.5,3X,3F12.5)

DO 113 1=1,3
WF CI, M) =TTF (I)

U1CI,M)=Ul(I,M)+TTF(I)
113 U2(I,M)=U2(I,M)+TQM(I)

GO TO 99
C
C M = 0: CALCULATE FORCE FUNCTIONS.
C

50 NFORCE = NFVSEG(6)
DO 60 J=l,NFORCE
NFS = IABSCNFVSEGCJ»
NFT = IABSCNFVNT(J»
KFT = NTI CNFT)
FRCE = EVALFDCTIME,KFT,l)
IF CNFVSEG(J) .GT.O) GO TO 52
DO 51 1= 1,3

51 U2(I,NFS) = U2CI,NFS) + FRCE*QFUCI,J)
GO TO 60

52 CALL DOT31 CDCl,l,NFS) ,QFU(l,J) ,TM)
DO 53 1=1,3
Ul(I,NFS) = Ul(I,NFS) + FRCE*TM(I)
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53 U2(I,NFS) = U2(I,NFS) + FRCE*QFV(I,J)
60 CONTINUE
99 CALL ELTIME (2,37)

RETURN
END
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DOUBLE PRECISION FUNCTION XDYCX,D,Y)
C REV IV
C FUNCTION ROUTINE TO COMPUTE X.DY OR Y.D'X
C

IMPLICIT REAL*8CA-H,O-Z)
DIMENSION X(3) ,DC3,3),YC3)
XDY = 0.0
DO 10 1=1,3

10 XDY = XDY + XCI)*CDCI,I)*YCl)+DCI,2)*YC2)+DCI,3)*YC3»
RETURN
END
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SUBROUTINE YPRDEGCD,A) YPRDEG
C REV IV 11/26/86YPRFIX
C COMPUTES YAW PITCH AND ROLL IN DEGREES AND PLACES THEM YPRDEG
C INTO THE A ARRAY FOR A GIVEN DIRECTION COSINE MATRIX D. YPRDEG
C YPRDEG
C ASSUMES D = DCR)DCP)DCY) , WHERE YPRDEG
C YPRDEG
C 1 0 0 CP 0 -SP CY SY 0 YPRDEG
C DCR) = 0 CR SR ,DCP) = 0 1 0 AND DCY) = -SY CY 0 YPRDEG
C 0 -SR CR SP 0 CP 0 0 1 YPBDEG
C YPRDEG

IMPLICIT REAL*8CA-H,O-Z) YPBDEG
DIMENSION A(3),DC3,3) YPRDEG
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), YPRDEG

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
IF CDABSCDCl,l» .LE.EPSClS).AHD.DABSCDCl,2».LE.EPSClS»GOTOlO YPRFIX
IF CDABSCDC2,3».LE.EPSClS).AHD.DABSCDC3,3».LE.EPSClS»GOTOI0 YPRFIX
YAW = DATAN2CDCl,2) ,DCl,l» YPRDEG
ROLL = DATAN2CDC2,3) ,DC3,3» YPRDEG
GO TO 11 YPRDEG

10 YAW = DATAN2C-DC2,1) ,DC2,2» YPRDEG
ROLL = 0.0 YPRDEG

11 PITCH = -DASINCDCl,3» YPRDEG
IF CDABSCROLL).LE.O.S*PI) GO TO 20 YPRDEG
IF CDABSCYAW ).LE.0.5*PI) GO TO 20 YPRDEG
PITCH = DSIGNCPI-DABSCPITCH) ,PITCH) YPRDEG
YAW = DATAN2(-DCl,2) ,-DCl,l» YPRDEG
ROLL = DATAN2(-D(2,3) ,-DC3,3» YPBDEG

20 ACl) = YAW/RADIAN YPRDEG
A(2) = PITCH/RADIAN YPRDEG
A(3) = ROLL/RADIAN YPRDEG
RETURN YPBDEG
END YPRDEG
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