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FOREWORD 

Development of  t h e  ATLAS i n t e g r a t e d  s t r u c t u r a l  a n a l y s i s  
and design system w a s  i n i t i a t e d  by The Boeing Commercial Airplane 
Company i n  1969. Continued development e f f o r t s  have r e s u l t e d  i n  
t h e  r e l e a s e  and a p p l i c a t i o n  of s e v e r a l  extended vers ions  of t h e  
system to aerospace and c i v i l i a n  s t r u c t u r e s .  Those c a p a b i l i t i e s  
of t h e  c u r r e n t  ATLAS ver s ion  developed under t h e  NASA Langley 
Cont rac t  NO. NAS1-12911 inc lude  t h e  following: geometry con t ro l ,  
thermal stress, f u e l  generation/management, payload management, 
l o a d a b i l i t y  curve  generat ion,  f l u t t e r  s o l u t i o n ,  r e s i d u a l  
f l e x i b i l i t y ,  s t r e n g t h  design of composites, thermal f u l l y  
s t r e s s e d  design, and i n t e r a c t i v e  graphics .  The monitor o f  t h i s  
c o n t r a c t  w a s  G. L. G i l e s .  The i n e r t i a  loading  c a p a b i l i t y  was 
developed under t h e  Army Contract  No. DAAG46-75-C-0072. 

. This  document is one volume of a series of documents 
d e s c r i b i n g  the ATLAS System. The remaining documents present  
d e t a i l s  of t h e  program design, t h e  i n p u t  and execut ion da ta ,  the 
engineering method used by t h e  computational modules, and system- 
demonstration problems * 

The key r e s p o n s i b i l i t i e s  for. development of ATLAS have 
been wi th in  t h e  In t eg ra t ed  Anlaysis/Design Systems Group of t h e  
S t ruc tu res  Research Unit of BCAC and t h e  ATLAS System Group of 
t h e  BCS Integrated Systems and Systems Technology Unit. R. E. 
M i l l e r ,  Jr. was the  Program Manager of ATLAS up t o  1976  a f t e r  
which K. H. Dickenson assumed t h i s  pos i t ion .  The c u r r e n t  ATLAS 
System is  t h e  r e s u l t  of t h e  combined e f f o r t s  of many Boeing 
engineering and programming personnel. Those who cont r ibu ted  
d i r e c t l y  t o  t h e  c u r r e n t  vers ion  of ATLAS are a s  follows: 
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Hansteen 
Harrison 
Held 
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.Johnson 
Kawaguchi 

D. Mounier 
D. Nelson 
C. Redman 
A. Samuel 
Tamekuni 
von Limbach 
0. 'Wahlstrom 
A. woodward 
K. Yagi 
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ABSTRACT 

A complete catalog i s  presented for t.he Random A c c e s s  
F i l e s  used by the ATLAS integrated structural  analysis  and design 
system. ATLAS c o n s i s t s  of several technical  computation modules 
which outgut data matrices t o  corresponding Random Access F i l e s .  
A description of the matrices written on these  f i les is contained 
herein. 
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1 0 INTRODUCTION 

ATLAS is a n  i n t e g r a t e d  s t r u c t u r a l  a n a l y s i s  and design 
system ope ra t iona l  on the  Control  Data Corporation (CDC) 
6600/CYBER computers i n  a ba tch  mode o r  i n  a time-shared mode v i a  
i n t e r a c t i v e  t e x t  o r  graphic  te rmina ls .  I t  i s  a modular system of 
computer codes with common execut ive  and data-base mangement 
components. ATLAS provides an  ex tens ive  Set of general-purpose 
t e c h n i c a l  programs wi th  aeroelastic a n a l y t i c a l  capabilities 
inc luding  s t i f f n e s s ,  stress, loads,  mass, subs t ruc tur ing ,  
s t rength  design, unsteady aerodynamics, v i b r a t i o n  and f l u t t e r  
analyses.  A f in i te -e lement  s t r u c t u r a l - a n a l y s i s  approach is used 
wherein t h e  d i s t r i b u t e d  phys ica l  p r o p e r t i e s  of the problem are 
represented  by a f i n i t e  number of i d e a l i z e d  elements. 

This  document p re sen t s  d e t a i l e d  d e s c r i p t i o n s  of a l l  t h e  
ma t r i ces  w r i t t e n  on t h e  system Random A c c e s s  Files. 
Documentation of t h e  system a r c h i t e c t u r e  and use r  i n t e r f a c e s  a r e  
contained i n  re ferences  1-1 and 1-2. 
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Slvini j i r l  
S P n i  j k l  

SSni j k  1 
S T n i j k l  
SUni j k l  
SVnijkl 
UNnijkl 
U T n i j k l  
VPni j k l  
WSnijkl 

MASS REF CATALOG 

---- TITLE 

Machbox execut ion parameter matrix 
R e a l  genera l ized  aerodynamic 
Coef f i c i en t  matr ix  
Imaginary genera l ized  aerodynamic 
c o e f f i c i e n t  matr ix  
Generalized f o r c e  mat r ix  
Mode shape p r i n t i n g  p o i n t e r  matr ix  
wing or w i n g l t a i l  lower su r face  
normal wash mat r ix  
Non-coplanar t a i l  l o w e r  su r f ace  
normal wash matr ix  
Mode shapes mat r ix  
Planform poin ter  matr ix  
Pressure  d i f f e r e n c e  c o e f f i c i e n t s  
matr ix  
T a i l  subdivided normal wash poin te r  
matr ix  
Wing subdivided normal wash poin te r  
matr ix  
Smoothed real  gene ra l i zed  aerodynamic 
c o e f f i c i e n t  matr ix  
Smoothed box l i f t  matr ix  
Smoothed imaginary genera l ized  
aerodynamic c o e f f i c i e n t  matr ix  
Smoothed gene ra l i zed  f o r c e  matrix 
S e c t i o n a l  l i f ts  matr ix  
Smoothed s e c t i o n a l  moment matrix 
Smoothed pressure  difference 
c o e f f i c i e n t s  matr ix  
Smoothed s e c t i o n a l  l i f ts  matrix 
T a i l  subdivided normal wash matrix 
Wing subdivided normal wash matr ix  
Smoothed v e l o c i t y  p o t e n t i a l  matr ix  
Wing upper s u r f a c e  normal wash mat r ix  
T a i l  u p p e r  sur face  normal wash mat r ix  
Velocity p o t e n t i a l  mat r ix  
Off-planform wash sample matrix 

Cg0001a Concentrated mass da ta  matrices 
CVECppa Cargo vec tor  
FTt t O  1 a Fuel tables 
FTINDXa F u e l  table index matrix 

-c PAGE 

130.17 

130.28 

130.29 
130.30 
130.31 

130.32 

130.33 
130.34 
130.35 

130.36 

130.37 

130.38 

130.39 
130.40 

130.41 
130.42 
130.43 
130.44 

130.45 
130.46 
130.47 
130.48 
130.49 
130.50 
130.51 
130.52 
130.53 

140.1 

140.4 
140.5 

140. 3 
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NAME TITLE 

Fuel vector 
Fuel element geometry data 
S t i f fness  element geometry data 
Mass element geometry data 
Payload element geometry data 
Fuel element index matrix 
S t i f fness  element index matrix 
Mass element index matrix 
Payload element index matrix 
Element mass matrices 
M a  ss/pan el weight matrices 
Mass freedom ac t iv i ty  vector 
Fuel element mass data 
St i f fness  element mass data 
M a s s  element mass data 
Payload element mass data  
Substructure mass matrices 
Passenger vector 
Condition summary matrix 
D a t a  subset t o t a l  mass properties 
matrix 

PAGE 

140.3 
140.9 
$40 -6 
I 4 0  -6 
140 -9 
?40-t2  
140-.10 
140.10 
140.12 
140.14 
140.16 
140.20 

140.21 
140.21 
140-21 

140.3 
140.23 

- 

140-2t  

140 -22 

FVECf f a 
G F f  f 0 la 
GKOOO la 
GMOOO la 
GPppO la 
IDXFf f a 
IDXKOOa 
IDXMOOa 
IDXPpPa 
MA000 la 
MJmqqa 
MFAVOOa 
MFf f 0 la 
MKOOO la 
MMOOO fa 
M P p p O  la 
MREDsss  
PWCPPa 
TAPLWTa 
TpPLWTa 

MERGRNF CATALOG 

IFATsss  

KFATOba 

KUFRTOa 
KRTCOba 

ACMijOO 
CMOOO 00 
CMiOOOO 
DWOi j k l  
DWMijM 
GFOijkl 
H C h l i j O O  

140-24 

Substructure freedom assignment 
table 150-1 
Freedom assignment table 750-3 
Retained freedom correspondence table 150 -5 
U s e r  freedom reference table 150.6 

RHJd3 condition control matrix 170-1 
C-matrix index tab le  170.3 
C-matrix T?0,5 
Ful l  dmnwash matrix 170-6 
Modified downwsh matrix 770 -7 
Generalized forces 170.8 
Cubic hinge rotat ion coeff ic ients  370 -9 
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PAGE - 
170-10 
170-91 
t70-12 
170 -13 
970-29 

M @ O i j O O  
PROijkl 
PSOi jM 
R30ij00 
SFmi jkl 

STIFRNF CATALOG 

GFAW Is 

GPO00 la 
KAOOO la 
KGOOQIs 
KFAW la 

STRE;RNF CATALOG 

B0003ba 
DCNlRba 
XkVRh 
DIO01ba 
F C N m a  
PpOOIba 
x%;c’BMka 
ESP00 la 
SCNOtba 
SELSITa 
SLCSPba 
STOOlba 
SUEICTa 

SUPERba 
UDOOtba 
UDCOtba 

UFOOlba 
UFCO lba 
USOOlba 
USCOlba 

Modal slopes and deflections 
Unsteady pressure report 
Pressure series coefficients 
Iiryi)3 data case matrix 
Sectional generalized forces 

Freedom activity vector-geornetric 
stiff ness 
Element stress matrices 
Element sti2fness matrices 
Element geoanetric stiffness matrix 
Freedom activity vector 

Brick nodal stress m a t r i x  
Displacement control matrix 
Loadcase correspondence table 
Displacement matrices 
Force control matrix 
Element force m a t r i x  
F lex ib le  element control matrix 
Flexible element matrices 
Stress control m a t r i x  
Stress element sorting index table 
Stress loadcase specification table 
Stress matrices 
Stress user element 
correspondence table 
Superposition stage data 
Displacement matrix (user order} 
Nodal displacemsnt control matrix 
(user order) 

Elentent iorce matrix (user order) 
Force control matrix (user order) 
Stress matrices (user order) 
Stress control matrix (user order) 

180-1 
180 -2 
380.4 
780.6 
180 -8 

190-1 
190.3 
390 -4 
190.5 
190 -7 
190.8 
790-9 
390 - 10 
690.14 
990.15 
190.16 
190.17 

190.18 
790-19 
$90.21 

190 -22 
190.23 
790 -24 
190-25 
190 -26 
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NAME --- 
VIBRRNF CATALOG 

FEEQSvs 
GMASSvs 
CSTIFvS 
M0DESvs 
SFdddvs 
SMdddvs 
T0TWTvs 
VSETCBN 

TITLE -- 

Vibration e igenva lues  
Generalized mass 
Generalized stiffness 
Vibration e igenvec tors  
Subset freedom and node numbers 
Subset mode shapes 
Total  mass matrix 
Vibration set condi t ion  matrix 

PAGE 
I-- 

20001 
2000 2 
200 3 
200.4 

200.6 
20005 

20007 
200.8 
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3.0 NOMENCLATURE 

The d e s c r i p t i o n s  i n  t h i s  document con ta in  seven b locks  of 
information 

F i l e :  

a 

b 

bs 

C 

. ddd 

eee 

f€ 

g 

h 

i 

j 

k 

1 

m 

€or each matrix. These are: 

This  de f ines  the name of t h e  ATLAS random access 
f i l e  on which t h e  mat r ix  resides. 

The mat r ix  index names used i n  t h i s  c a t a l o g  are 
shown as a combination of capi ta l  and lower case 
characters. The c h a r a c t e r s  t h a t  are c a p i t a l i z e d  
are f ixed ,  whereas, t h e  lower case c h a r a c t e r s  are 
v a r i a b l e  and are defined below. 

Display code equiva len t  of t h e  data set number 

Disp lay  code equ iva len t  of t he  boundary condi t ion  
s t a g e  number 

Buckling set  number 

Display code equiva len t  of t he  design cycle number 

Subset number 

Number of t h e  AICINDX e n t r y  f o r  t h e  corresponding 
AIC matrix 

Mass f u e l  condi t ion  number 

Concentrated mass subse t  number 

Mass a u x i l i a r y  panel subse t  number 

Display code equ iva len t  of the aerodynamic case 
number 

D i s p l a y  code equiva len t  of the  aerodynamic 
condi t ion  number 

Cisplay code equiva len t  of t h e  Mach number index 

Disp lay  code equiva len t  of t h e  K-value index 

Display code equ iva len t  of t h e  c o n t r o l  surf,ace 
number 
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n 

P 

PP 

9Q9 

rr 

S 

sss 

t 

tt  

U 

V 

v s  

W 

XXXX 

Y 

YY 

zz 

007,002 

Display code equivalent of the mde shape number 

DAsplay code equivalent of the retention Vector 
set number 

Following the index name, cer ta in  matrices which contain 
analysis data describing the overall  problem are ident i f ied as  
user matrices. The format of these matrices and the user 
matrices residing on the CHOLRMF, MERGRNF, and MULTRNF random 
access files are described i n  reference 1.1, 

Mass payload condition nurnber 

M a s s  condition number 

Sequential extract number 

Display code equivalent of the buckling set 
number 

Substructure number 

Weight factor tab le  ident i f ica t ion  

Fuel tank a t t i t ude  number 

Display code equivalent of the f l u t t e r  change set 
number 

Display code equivalent of the flutter a l t i t u d e  
i d e n t i f i e r  

Vibration set number 

Display code equivalent of the f l u t t e r  record 
number 

One to seven user specified characters 

Display code equivalent of the par t i t ion  number 
for the matrices on AJ?lORNF 

Display code equivalent of the output K-value 
index 

Display code equivalent of the par t i t ion  number 
for the matrices on DUBLRNF 

Matrix block numbers 
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This r ep resen t s  t h e  SNARK mat r ix  type,  REAL, 
MIXED, MULL, or DIAGONAL. 

---- DimensigrlS: The row and column dimensions a r  each mat r ix  are 
defined here. 

A u x i I j b ~ E J :  T h i s  block of information de f ines  t he  t e n  words of 
a u x i l i a r y  I D  s t o r e d  within t h e  SNARK header. The 
conten ts  described r e p r e s e n t  t h e  data  s t o r e d  by 
the var ious  preprocessors  and processors. I n  
addi t ion ,  when a mat r ix  i s  saved on t h e  ATLAS save  
f i l e s ,  the random access f i l e  name is s t o r e d  i n  
word 1 and the matrix index name is s t o r e d  i n  Word 
2. 

----- Element s: The contents  and format of each data  matr ix  are 
def ined wi th in  t h i s  block of information. 

generat ion:  This  specifies which rou t ine  or module generates  
t h e  described matrix.  
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ADDINT DATA CASE CONTROL MAS&&& 

--- F i l e :  

Index Name: 

- TyPe: 
D i m e  ns  1 ons : ----- 

- Eaementg: 

Item 1: 

I t e m  2: 

Item 3: 

I t e m  4: 

ADDIRNF 

xxxxx 

MIXED 

{NOUTK+l2)*1 where NOUTK is t h e  number of output  
genera l ized  a i r  f o r c e  matrices ( the  number of 
output  K-va lues)  

Word 1: ADDIRNF 
Word 2: Matrix index name 
Word 3: MACH, Mach number 
Word 4: BREF, Reference length  for t h e  

reduced frequency 
Words 5-10: Zero 

I t e m s  1-6 each con ta in  2 packed 30 b i t  i n t e g e r s  
def ined as follows: 

Bits 59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

The number of cons tan ts  (2) 

P o i n t e r  t o  the  row conta in ing  the  
first cons tan t  ( 7 )  

The number of output  K-values 
(NOUTK) 

Po in t e r  t o  t h e  row conta in ing  t h e  
f i r s t  K-value (13) 

The number of Mach numbers (1) 

P o i n t e r  t o  t h e  row conta in ing  t h e  
Mach number (9) 

The number of problem s i z e  numbers 
(1 1 

P o i n t e r  t o  the r o w  conta in ing  the  
p r o b l e m  size number (10) 
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I t e m  5 :  

I t e m  6: 

I t e m  7: 

I t e m  8 :  

I t e m  9: 

I t e m  10: 

I t e m  11: 

I t e m  12: 

Generation : 

B i t s  59-30: The number of matr ix  size numbers 
(1) 

B i t s  29-0: Po in te r  t o  t h e  row conta in ing  t h e  
matr ix  s i z e  number (11) 

B i t s  59-30: The number of a l t i t u d e s  ( I )  

B i t s  29-0:  Poin te r  t o  t h e  row conta in ing  the 
a l t i t u d e  (1 2) 

BREF, Reference l eng th  for t h e  reduced frequency 

SPAN/2 

MACH, the Mach number 

NMODES, t h e  number of modes 

2*NMODES*NMODES, t h e  size of t h e  genera l ized  a i r  
force  matrices 

ALT, t h e  a l t i t u d e  o r  1OHNO ALT 

I t e m s  13 - (NOUTK+12) con ta in  the NOUTK output  K- 
values  f o r  which gene ra l i zed  a i r  forces  are 
p repa red .  

Program RSPW, RCCIW, o r  RMW of t h e  ADDINT 
processor. 
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--- GENBRALIZED AIR FORCE MATRIX 

--- F i l e :  ADDIRNF 

Index Name: xxxxxyy 

- Type: REAL 

Qkmsgsions: (2*NMODES) *NMODES (NMODES*NMODES complex) where 
NMODES is t h e  number of mode shapes. 

& S g l l i a q g :  Word 1: ADDIRNF 
Word 2: Matrix index name 
Word 3: MACH, mach number 
Word 4: BREF, Reference length f o r  t h e  

reduced frequency 
Words 5-10: Zero 

------ Elements:  Element ( i , j )  is t h e  work done by the  motion of 
t h e  s u r f a c e  i n  t h e  i - t h  mode a c t i n g  a g a i n s t  t h e  
unsteady aerodynamic pressure i n  t h e  j - t h  mode 
divided by - @ p  where p i s  t h e  dens i ty  of t h e  a i r  
and w is t h e  c i r c u l a r  frequency of o s c i l l a t i o n .  

Generation: Program RSPW, RCCIW, o r  RMW of t h e  ADDINT 
processor. 
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AERODYNAMIC CONTROL MATRIX 

File:  

Index Name: --- 
ZYE:  

Dimensions : 

Auxiliary I D :  

Elements : -- 
I t e m  1: 

I t e m  2: 

I t e m  3: 

I t e m  4: 

Item 5:  

Item 6 :  

I t e m  7: 

Item 8 :  

I t e m  9: 

AFIORNF 

ACMi j 

MIXED 

(60+NKVALS) e l  

Word 1:  
Word 2: 
Words 3-10: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

Zero 

B i t s  59-30: 

B i t s  29-02 

B i t s  59-30: 

B i t s  29-0: 

AF'IORNF 
ACMij 
Zero 

Number of constants (8) 

Location of the first constant (6) 

Number of reduced frequencies 
(NKVAL) 

Location of the first reduced 
frequency (NKPTR) 

Number of problem s i z e  indicators 

Location of the first problem s i z e  
indica tor (NNSPTR) 

Number of m a t r i x  size indicators 

Location of the first matrix s i z e  
indica tor (NMSPTR] 

Reference Length 

C a s e  Number 

Condition N u m b e r  

G e o m e t r i c  symmetry option (-RIG, ANTISYM, 
NONSYMM) 
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I t e m  30: Two dimensional analysis option -8 NONE) 

Item 11: WPT option (MYIPT, NONE) 

Item 12: Quasi Steady Option (QS, HONE) 

Item 13: Checkprint Option (CHKOPT, NOHE) 

Item 14: R e v i s e d  test  symnetry option f V C ,  ANTIS"& 
NONSYMM, JBDEFINITE) 

Item NNSPTR: 

Item WSPTR+l: 

Item NNspTR+2: 

Item NNSPTR+3: 

I t e m  l!dNSspTR+U: 

Item NNsPTR+5: 

I t e m  NNSpTR*6: 

Item NNSPTR+7r 

Item NNSPTR+8: 

I t e m  NNSPTR+9: 

X t e m  NHSPTRilO: 

Number of mdea 

m e r  of main surfaces 

NuJnber of control surfaces 

N u m b e r  of tabs 

lbtal number of strips 

mer of rigid body d e s  

NIlmbelc of elastic modes 

Number of unit rotation d e s  

B r  of reduced freqnr?ncies 

Maxinaum m&er of modes in  a partition 

XWmber of antisynuuetric test cases 

I t e m  NNSPTR+ll: Number of nonsyrmuetric test cases 

I t e m  NW3?FR+12: 

Item N&sPTRt 

N\lmber of synnnetric test cases 

Length of main surface geametry array 

Item NMSPTR+tt Length of control surface geometry array 

I t e m  NHSl?"Ri2: Length of tab geometry array 

I t e m  NMSpTR+3: 

I t e m  NMSPTR+4: Length of control surface control data array 

Length of strip data a m y  
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I t e m  NMspTR+5: 

Item NMSP!PiL+6: 

Item NMsPTR+7: 

l t e m  NMSpTH+8: 

Item NMSPTR+9: 

I t e m  NMspTR+IO: 

I t e m  NMSYPR+ll: 

I t e m  NMSPTR+12: 

Item NMSpTK+13: 

I t e m  NMSPTR+IP: 

Item NMSPTR+15: 

Item NMSpTH+16: 

ltem W Y T K + 1 7 :  

Item NMSPTR+18: 

Item FIMsm+19: 

Ztem lS4SPTB +20: 

l t e m  NMSPTR+21: 

Item NMSlX%+22: 

x t e m  NNsP!rR+23: 

Item NMSPTR+24: 

ltem NMSPTR+25: 

Item NMSPTRc26: 

Length of: tab control data array 

Length of M C C i  array 

Length of AFTCi array 

Length of. AFCSi array 

Ungth of the largest modal interpolation 
coefficient array 

Length of rigid body modes array 

ungth of uni t  rotation modes a r r a y  

Length of M C Y i  array 

length of indixect data array 

Length of AFPMi array 

fiength of control array 

Length of M K i j  array 

Length of M X h j  array 

Length of C G C i j  array 

Length of S C i j  array 

Length uf CTCij array 

Length of normal wash array 

Length ok static induction array 

Length of the component force arrays 

Length csk the sectional l i f t  arrays 

Zero 

Length oi the generalized forces array 

l t e m  NMSP!L'R+27: Length ot the MCM array 
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Itat NMS€TR+28: 

Item NMSPTR*~~: Length oi the C(k) array 

Item NMSpTR+30: 

Length of the induced normal w a s h  array 

Length of the input MD array 

Generation: Program AFGEW of the -1 processor, 
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COMPONENT FORCE MATRICES 

- F i l e :  AFlORNF 

Index Name: C A y i  j A l  
CByi j A1 
C C y i j A l  
CDyi j A l  
W i j A l  

Type= 
Dimensicens  : K12 * NWMOD * NMOD where: 

K12 = 1 if the component matrix is real 
2 if the compoinent matrfx is complex 

JNIMMDD f number of modal coordinates used to 
calculate the generalized airforces 

NMOD = number of modes in the partition, 

A u x i l i a r y  ID: Word 1: AF1ORNB 
Word 2: The matrix M e x  name 
Word 3: R e d w e d  frequency value 
Word 4: Reference length 
Wards 5-90: Zexo 

Elements: The items of these matrices (real or complex) 
represent the forces on mode i due to oscillatory 
displacements i n  mode j- 

CAyijAl : noncirculatory aerodynamic st i f f  ness (Real) 

myi jAl: noncirculatory aerdynamic damping (mal) 
CCyijAl: noncirculatory aerodynamic inertia (Real) 

CDyi jAl:  circulatory aerodynamic stiff ness 
(Real or complex) 

CEyijrU: circulatory aerodynamic damping 
(Real or complex) 

Genera t b n  Program AFW of the AF1 processor, 



CONTROk SURFACE GEOMETRY 

Auxiliary ID: 

----- Elements: 

I t e m  1: 

Item 2: 

I t e m  3: 

AFlORNF 

C G C i j  

MIXED 

l*N where N = 3*NUNHSS + 3 
NUMMSS = Number of s t r i p s  

Word 1: AF1 ORNF 
Word 2: C G c i j  
Uords 3-10: Zero 

B i t s  59-30: Number of s t r i p s  

B i t s  29-0: Location of c o n t r o l  s u r f a c e  hinge 
l i n e  x-coordinate f o r  f i r s t  strip 

B i t s  59-30: Number of s t r i p s  

B i t s  29-0: Location of y-coordinate of s t r i p  

B i t s  59-30: Number of s t r i p s  

Bits 29-0: Location of z-coordinate of s t r i p  

c e n t e r  l i n e  f o r  f i r s t  s t r i p  

c e n t e r  l i n e  f o r  f i r s t  s t r i p .  

Items 4 t o  NUMMSS + 3: 

x-coordinate of c o n t r o l  s u r f a c e  hinge l i n e  a t  each 
s t r i p  c e n t e r l i n e  

I t e m s  NUMMSS+4 t o  2*NUMMSS+3: 

Y-coordinate of s t r i p  c e n t e r l i n e  f o r  each s t r i p  

Items 2*NUMMSS+4 to 3*NUM&lSS+3: 

z-coordinate of s t r i p  c e n t e r l i n e  f o r  each s t r i p  

c_e3&oJ: Program AE'GEOM of t h e  AFl processor. 
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GEOMETRY CoRRESPPN_DENCE TABLE 

Fi l e :  

pidex Name:  

-_I 

TyPe: 

Dimensions : 

AFlORNF 

CTci j 

MIXED 

1 * (NUMCT + NUMMS + NUMCS + NUMTS + 4), where 

MUPlICT = Number of s t r i p s  
NUMMS = Number of main su r faces  
NUMCS = Number of con t ro l  su r f aces  
NUMTS = Number of tabs 

&iligym: Word 1 : AF1 ORNF 
Word 2: CTClj  
words 3-10: Zsro ---- Element E: 

I t e m  1: B i t s  59-30: Number of elements i n  the 
cor  respondence t a b l e  [NUMCT) 

B i t s  29-0: Location of f irst  element i n  t he  
correspondence t a b l e  (CTPTR) 

I t e m  2: 

I t e m  3: 

B i t s  59-30: Number of main su r face  names (NUMMS) 

B i t s  29-0: Location of f i r s t  main su r face  name 
(MSPTR) 

B i t s  59-30: Number of c o n t r o l  su r f ace  names 
(NUMCS) 

B i t s  29-0: Location of f i r s t  con t ro l  su r f ace  
name (CSPTR) 

Item 4: B i t s  59-30: qumber of tab names (NUMTS) 

B i t s  29-0: Location of f i r s t  tab name (TSPTR) 

I t e m s  CTPTR to  (CTPTR + NWCT -1) : 

Surfaces i n t e r s e c t e d  by each s t r i p .  

B i t s  59-45: Zero 

20.7 



B i t s  48-30: Main surface fndex 

B i t s  29-15: Control surface index 

B i t s  14-0: Tab index 

Items &rwl!R to (Msm + NUMMS - 1): 

Main surface identification 

Bits 59-30: Main surface name 

Bits 29-15: mdex of the first s tr ip  on the 
surface 

Bits 14-0; Index of the last s tr ip  on the 
surf ace 

Items CS'PTR to (CSPTR * NuplLcs - 1 ) :  

control surf ace identif i catbn 

Bits 59-36: Control surface name 

B i t s  29-15: Udex of the first s tr ip  on the 
surface! 

B i t s  t4-0: Index of the last  s tr ip  on the 
surface 

It- TSPTR to fTSPni f Nupas - I ) :  

Tab identif &cation 

Bits 59-30: Tab name 

Bits 29-15: Index of the first s tr ip  on the tab 

Bits 14-0: ljndex of the last strip on the tab 

Generation : Program A,FGEOM of the AF1 processor, 
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File: 

Index Name: 

GENERALIZED FORCE MA!FRIX 

AFtORNF 

G F O i  j A l  

Type: REAL 

Dimensions: K12 * NUMMOD 4 NUMMOD, where: 

R ? 2  = 1 for Quasi-steady airforces 
2 for Unsteady a i r forces  

NDMMOD = Number of m o d a l  coordinates 

Auxiliary ID:  Word 1: 
Word 2: 

AF10RNF 
G F O i j A l  

Word 3: Reduced Frequency 
Word 4: Reference length 
Words 5-10: Zero 

Elements : A real array for  quasi-steady airforces,  or 
element pairs fanning a complex array fo r  
unsteady a i r forces-  The @.,j) term represents 
the force on the i t h  modal coordinate due to a 
un i t  amplitude osc i l la tory  displacement of the 
jth coordinate. 

Generation: Program AM;AF of the -1 processor. 
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- F U :  

Index Namg: 

Type: 

------ Dimensions: 

------ Auxi l ia ry  ID: 

Element~:  

I t e m  1: 

I t e m  2: 

I t e m  3: 

I t e m  4: 

I t e m  5: 

M A I N  SURFACE GEOMETRY (PART 1) 

AFlORNF 

MlCi  j 

MIXED 

8 + (NUMMSS * 8 )  where: 

NUMMSS = number of s t r i p s  

Word 1: 
Word 2: 
Words 3-10: 

B i t s  59-30: 

E i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

E i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

AFlORNF 
MlCi] 
Zero 

Number of d ihedra l  ang le s  (NUM&SS) 

The l o c a t i o n  of t he  f i r s t  d ihed ra l  
angle  (GAMPTR) 

Number of q u a r t e r  chord 
x-coordinates,  (NUMMSS) 

Location of t h e  first q u a r t e r  chord 
x-coordinate (X25PTR) 

Number of t h r e e  quar te r  chord 
x-coordinates (NUMMSS) 

Location of t h e  first three qua r t e r  
x-coordinate (X75PTR) 

Number of s t r i p  c e n t e r l i n e  
y- coord ina tes  , (NUMMSS) 

Location of t h e  first s t r i p  
c e n t e r  l i n e  y-coordinate (YCLPTR) 

Number of s t r i p  c e n t e r l i n e  
z- coord ina tes  (NUMMSS) 

Location of the f i r s t  s t r i p  
c e n t e r l i n e  z-coordinate (ZCLPTR) 
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I t e m  6: B i t s  59-30: Number of s t r i p  widths (NUMMSS) 

B i t s  29-0: Location of t h e  f i r s t  s t r i p  width 
(DYPTR) 

I t e m  7: B i t s  59-30: Number of elast ic  a x i s  x-coordinates  
(NUMMSS) 

B i t s  29-0: Location of t h e  first e las t ic  a x i s  
x-coordinate  (XEAPTR) 

I t e m  8: B i t s  59-30: Number of strips (NUMMSS) 

B i t s  29-0: Location of t h e  "2D Sta t ic  Induction" 
for t h e  

Items GAMPTR t o  (GAMPTR + NUMMSS - 
Dihedral angle  of each 

Items X25PTR t o  (X25PTR + NUMMSS - 

f i r s t  s t r i p .  (DSIPTR) 

1) : 

s t r i p  

1) : 

x - coord ina te  of t h e  i n t e r e c t i o n  of t h e  quar te r  
chord and the  c e n t e r l i n e  of each s t r i p .  

Items X75PTR t o  (X75PTR + NUMMSS - 1): 

x - coord ina te  of t h e  i n t e r a c t i o n  of t h e  three 
qua r t e r  chord and t h e  c e n t e r l i n e  of each s t r i p .  

I t e m s  YCLPTR t o  (YCLPTR + NUMMSS - 1): 

y - coord ina te  of each s t r i p  c e n t e r l i n e  

Items ZCLPTR t o  (ZCLPTEZ + NUMMSS - 1): 

z - coord ina te  of each s t r i p  c e n t e r l i n e  

I t e m s  DYPTR t o  (DYPTR + NUMMSS - 1): 

Width of each s t r i p  

Items XEAPTR t o  (XEAPTR + NUPlnvISS - 1): 
x - coord ina te  of the i n t e r s e c t i o n  of the  elastic 
a x i s  and t h e  c e n t e r l i n e  of each s t r i p .  
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Items DSIPTR to (DSIPTR + NUMMSS - 1) :  

[ 1/4*chord*cosine (sweep angle) 3 for each s t r i p  

Generation: Program AFGEXPI of the AF1 processor. 
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MAIN S P F A C E  GEOMETRY E A R T  21 

-- F i l e :  

- Index Name: 

!c=: 

-----* Dimensions- 

Element E: 
--u---- 

I t e m  1: 

I t e m  2: 

I t e m  3: 

Item 4: 

AFlORNF 

M2Ci j 

MIXED 

(N*NUMMSS + 8 )  where: 

NUMMSS = number of s t r i p s  
N = number of a r r a y s  present 

Word 1: AF1 ORNF 
Word 2: M 2 C i j  
words 3-10: Zero 

% 

B i t s  59-30: Number of elements i n  t h e  A-array 
(NUMA = NUWSS) 

B i t s  29-0: Location of A f o r  t h e  first s t r i p  
(APTR) 

Bits 59-30: Number of s t r i p s  

B i t s  29-0: Location of first s t r i p  semichord 
(SPTR) 

B i t s  59-3Oz Number of elements in t h e  C-array 
(NUMC = NUMMSS or 0 )  

B i t s  29-0: Location of c for the  first s t r i p  
(CPTR) 

B i t s  59-30: Number of elements i n  the D-array 
(NUMD = NUMMSS or 0 )  

B i t s  29-0: Location of D f o r  the f i r s t  s t r i p  
(DPTR 1 
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I t e m  5 :  

I t e m  6: 

I t e m  7 :  

I t e m  8 :  

I t e m  9: 

Items APTR 

B i t s  59-30: 

B i t s  29-0: 

Bits 59-30: 

B i t s  29-0: 

B i t s  59-30: 

E i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

Number of elements i n  t h e  L-array 
(NU& = NUMMSS or 0 )  

Location of L for  t h e  f i r s t  s t r i p  
(LPTR) 

Number of elements i n  t h e  M-array 
(NUMM = NUMMSS o r  0 )  

Location of M for t h e  f i r s t  s t r i p  
(MPTR) 

Number of s t r i p s  

Location of t h e  f i r s t  s t r i p  width 
[ DY PTR) 

Number of s t r i p s  

Location of t h e  y - coord ina te  of 
t h e  f i r s t  s t r i p  cen te r l ine .  
(YCLPTR) 

Number of s t r i p s  

Location of t h e  f i r s t  s t r i p  
d i h e d r a l  angle  (GAMPTR) 

to (APTR + NUMMSS - 1)  : 

The d i s t a n c e  along t h e  s t r i p  c e n t e r l i n e  from t h e  
midchord t o  t h e  elastic a x i s  as a f r a c t i o n  of semichord 
f o r  each s t r i p  

Items BPTR t o  (BPTR + NUMMSS - 1) : 

The semichord of each s t r i p  

Items CPTR t o  (CPTR + NUMC - 1) : 

The d i s t a n c e  along t h e  s t r i p  c e n t e r l i n e  from t h e  
midchord t o  t h e  c o n t r o l  s u r f a c e  hinge l i n e  
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Items DPTR t o  (DPTR + NUMD - 1): 

The d i s t a n c e  along the s t r i p  c e n t e r l i n e  from t h e  
midchord t o  t h e  t a b  hinge l i n e  a s  a f r a c t i o n  of 
semichord f o r  each s t r i p ,  

I t e m s  LPTR t b  (LPTR + NUML - 1) : 

The d i s t a n c e  along t h e  s t r i p  c e n t e r l i n e  from t h e  
c o n t r o l  s u r f a c e  lead ing  edge to its hinge l i n e  as a 
f r a c t i o n  of semichord for each s t r i p  

Items MPTE t o  (MPTR + NUMM - 1): 

The d i s t a n c e  along t h e  s t r i p  c e n t e r l i n e  from t h e  t a b  
l ead ing  edge t o  i ts  hinge l i n e  as a f r a c t i o n  of 
semichord f o r  each s t r i p  

I t e m s  DYPTR to  (DYPTR + NUMMSS - 1) :  

The width of each s t r i p  

I t e m s  YCLPTR t o  (YCLPTR + NUMMSS - 1 ) :  

y - coord ina te  f o r  each s t r i p  

I t e m s  GAMPTR to ~GAMPTR + NUMMSS - 1) : 

The d ihedra l  of  each s t r i p  

genera t ion  : Program AFGEOM of t h e  AF1 processor. 
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SECTIONAL 2.URCF. MATRICES 

F i l e :  - AF1ORNF 

Index Name: SAyijAl 
Sgyi jAl 
SCyijAl 
SDyijAl 
SEyijAf, 

Type: 

Dimensions : (K12 4 NUMPIISS*NS) * NMDD where:  

K t 2  = 1 iL the matrix is real 

NUMMSS = Number  of s t r i p s  

2 if the matrix is complex 

NS = 2 if no control surfaces or tabs are 
present 

NS = 3 ii control surfaces only are present 

HS = 4 ik control surfaces and tabs are 
present 

partitwn- 
HMOD = Number of modal coordinates in this 

A u x i l i a r y  I D :  Word 1: APlORNF 
Word 2: The m a t r i x  i n d k  name \ 

Word 3: Reduced frequency 
Word 4: Reference length 
Words 5-10: Zero 

Elements : The items of these matrices represent the elements 
of a real array or element pairs forming a complex 
array representing the force and woment about the 
reference axis, control surface and tab hinge 
lines on strip i due to unit oscil latory 
displacements of modal coordinate j- 

sliyi jar: noncirculatory aerodynamic stiffness weal) 
SByi jAJ.: mncirculatory aerodynamic damping (Real) 
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SCyi jAl: mncirculatoxy aerodynamic inertia ( R e a l )  

STyijAl: circulatory aerodynamic stiffness 
( R e a l  or Comp1etc) 

SEyi jAl : circulatory aerodynamic damping 
( R e a l  or Complex) 

Generatbn: Program AFGW oi che AF1 processor, 
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STATIC ;tNDUCTION MATRIX 

- File: AF1 ORNF 

Index Name: SIgi j 

Type: REAL 

Dhensrorns : NUMMSS * NUMMSS where: 

NUMMSS =L Number of s tr ips  

A u x i l i a r y  XD: Word 1: kF1ORNF 
Word 2: SIpi j 
Words 3-10: Zero 

Elements: This matrix contains the elements of the static 
inductian m a t r i x  

Generation: Program AFSI of the AFt processor, 
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TAB SURFACEGEOMETRY 

----- Element  E: 

Item 1: 

I t e m  2: 

Item 3: 

AF 1 ORNF 

MIXED 

l*N where N = 36 NUMMSS + 3 
NUMMS = Number of s t r i p s  

word 1: AFlORNF 
Word 2: T G C i  j 
Words 3-10: Zero 

B i t s  59-30: Number of s t r i p s  

B i t s  29-0: Location of t a b  sur face  hinge l i n e  

E i t s  59-30: Number of s t r i p s  

B i t s  29-0: Location of y-coordinate of s t r i p  

B i t s  59-30: Number of s t r i p s  

B i t s  29-0: Location of z-coordinate of s t r i p  

x-coordinate f o r  first s t r i p  

c e n t e r  l i n e  f o r  first s t r i p  

c e n t e r  l i n e  for  f i r s t  s t r i p .  

Iterrs 4 t o  NUMMSS + 3: 

x-coordinate of t ab  s u r f a c e  hinge l i n e  at each 
s t r i p  c e n t e r l i n e  

I t e m s  NUMMSS+Q t o  2*NONMSS+3: 

y-coordinate of s t r i p  c e n t e r l i n e  f o r  each s t r i p  

I t e m s  2*NUMMSS+4 t o  3*NUMMSS+3: 

z-coordinate of s t r i p  c e n t e r l i n e  f o r  each s t r i p  

Generation : Program AFGEQM of the AF1 processor. 
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MODE SHAPES MATRIX 

F i l e :  
7 

AF'l ORNF 

Index Name: W x x i  j 

TvPe: REAL 

Dimensions : (N * NUMMsSt * NMOD, where: 

NMOD = Number of modes i n  Qis partition 

NuMMSS = Number of s tr ips  

N = 2 i f  no control surfaces nor tabs are used 
3 i f  no tabs are used 
4 i f  control surfaces and tabs are used 

Auxiliary ID: Word 7: 
Word 2: 
Words 3-10: Zero 

AFtORNF 
Wxxi j 

Elements: -- Rows 'I-NUMMSS contain the e las t i c  axis displacements. 

Rows (MUMMSS+ 1) - (2*NUMMSS) contain the e las t i c  axis 
rotations 

Raws (2*NUMMSS+l) -(3+NUMMSS) contain the control 
surface relative rotations if N equals 3 or 4, 

Rows (3*NUMMSS+l)-(t)**NUMMSS) contain the tab 
relative rotations i f  N equals 4, 

Generation : Program AEWODE of the AFt processors 
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-- F i l e :  

-II--- Index N a m e :  

TyPe: 
Qgmensi ogg : 

&u.iijarv ID: 

e----- Element s: 

I t e m  1: 

Items 2 

W E C r a t i o n :  

to 

LIFT CURVE SLOPE MATRIX 
------I 

AFlORNF 

Mi j 

REAL 

(NUMMSS + 1) where: 

WMMSS = Number of s t r i p s .  

Word 1: AF1 ORNF 
Word 2: XM0i j 
Words 3-10: Zero 

B i t s  59-30: NWMSS 

B i t s  29-0: Location of the first l i f t  curve 
s l o p e  (MOPTR) 

(NUMMS S+ 1 ) : 

Values of t h e  l i f t  curve. s l o p e  for each s t r i p .  

Proaram AFGAF of the AF1 Processor. 
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-------- Dimensions: 

glement s: 

Item 1: 

I t e m  2: 

Generation: 

BUCKRNF 

BSETCBN 

M I  XED 

NBSET * 2, where NBSET i s  the  maximum number of 
buckling sets defined. 

Word 7 :  BUCKRNF 
Word 2: BSETCQN 
Word 3-10: Zero 

Row i contains the  data corresponding to buckling 
s e t  number i. 

The stiffness matrix name. 

The geometric stiffness matrix name, 

Program PICKUP of the buckling (vibration) 
processor . 
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Fi le :  

Index Name: 

--- 

- Type: 
Qilnaong : 

M_gtrix Name:  

Auxi l iary ID: 

------- Element s: 

generat ion:  

BUCKRNF 

EIGENbs (user  matr ix)  . 
MIXED 

(NF*3)*1, where NF equals  t h e  number of requested 
eigenvalues,  

Word 1: D a t e  of matrix genera t ion  
{ month/day/year) 

Word 2: Geometric s t i f f n e s s  matr ix  name 
Word 3 :  S t i f f n e s s  mat r ix  name 
word 4: Eigenvalue m a t r i x  name 
Word 5: Generalized mass matrix name 
Word 6: Generalized s t i f f n e s s  matr ix  name 

Word 1: BUCRRNF 
Word 2: EIGENbs 
Word 3: Type of dynamic matrix operated on. 

= 1 - s t i f f n e s s  
= 2 - F l e x i b i l i t y  
= 3 - Buckling 

Words 4-10: Zero 

The eigenvalues are s t o r e d  i n  a rowwise,  lower 
t r i a n g u l a r  format. (Sparse format, no leading 
zeros)  

Program EXPAND of the buckling (v ibra t ion)  
processor. 
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--- F i l e :  

------- Index N a m e -  

TYEe : 
----- Dimensions: 

Element E: 

Generation : 

BUCKRNF 

M0DESbs (user  matrix) 

REAL 

N*M where N equals  t h e  dimension of t h e  stiffness 
matrix (number of r e t a i n e d  degrees of freedom) and 
M equals  the number of requested mode shapes. 

Word 1: Date of matrix generat ion 
(month/day/year) 

Word 2: Geometric s t i f f n e s s  matrix name 
Word 3: S t i f f n e s s  mat r ix  name 
Word 4: Eigenvalue mat r ix  name 
Word 5: Generalized mass matrix name 
Word 6: Generalized s t i f f n e s s  matr ix  name 

Word 1: BUCKRNF 
Word 2: MBDESbs 
Word 3: Number of selected r i g i d  body modes 

Word 4-9: Normalizing va lue  f o r  I t h  r i g i d  
body mode (I=l, NFAC) 

Word 10: Zero 

(NFAC) 

I t e m  (i, j) con ta ins  t h e  normalized eigenvalue of 
t h e  i - t h  freedom f o r  t h e  1 0 t h  mode. 

Program EQCHECK of the buckling (v ibra t ion)  
processor. 
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C H ~ L R N F  

(Only user matrices a s  descr ibed  i n  r e f e r e n c e  1-1 are w r i t t e n  

on C;H@LRNF) 
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&TLAS D A T U R E C T O R Y  

DATARNF 

AEATDIR 

MIXED 

405 * 2 
Word 1: DATARNF 
Word 2: ADATDIR 
words 3-10: Zero 

Row i, column 1 conta ins  t h e  name of t h e  i t h  label 
i n  t h e  ATLAS Data Directory,  i n  left j u s t i f i e d ,  
zero f i l l e d  format. The names are so r t ed  
a lphabet ica l ly .  

Row i, column 2 conta ins  a code word assoc ia ted  
w i t h  t h e  i t h  label as follows: 

B i t s  59-42: Eighteen b i t s  ( l e f t  t o  r i g h t )  
represent ing up t o  18 a t t r i b u t e s .  
A b i t  is on if t h a t  p a r t i c u l a r  
a t t r i b u t e  is r e l a t e d  t o  t h e  label. 

B i t s  47-36: Element type t o  which t h e  l a b e l  is 
re la ted .  This i s  the  s tandard 
ATLAS element number. Element 
number zero s i g n i f i e s  nodes. 

B i t s  35-33: Code number. ( re f .  1-1) 

B i t s  32-27: Sequence number. This  is t h e  
sequence number f o r  t he  l a b e l  from 
amongst t h e  labels t h a t  have 
i d e n t i c a l  element type and code. 
(ref. 1-1) 
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Ge,ae ra t ioq : 

B i t s  26-21: Matrix group number. This 
indicates  to  the  Extract processor 
t h e  incoming ATLAS matrix i n  which 
the value of the label  resides.  
The matrix group number and the 
matrix name correspondence i s  b u i l t  
i n t o  the extract  processor. 

B i t s  20-0: Zero 

Program ELKEYPR of the elementkey preprocessor. 
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AF1 CONTROL SURFACE CORRESPONDENCE MATRIX 

File:  DATARNF 

Lndex N-g: AFCCi ' 

=: MIXED 

-I__--- Dimensions : 1*[ (NCS(i )  + 2 ) )  where: 
NMS 

i =? 
NMS = N u m b e r  of main s u r f a c e s  t h a t  have 

c o n t r o l  s u r f  aces  . 
N C S ( i )  = N u m b e r  of c o n t r o l  su r f aces  on main 

su r face  i. 

Auxi l ia ry  ID: Word 1: DATARNF 
Word 2: AFCCi 
Words 3-10: Zero 

- EJement --- s: 

I t e m  1: B i t s  59-30: N a m e  of first main su r face  t h a t  has 
a c o n t r o l  sur face .  

B i t s  29-0: Location of the next main su r face  
name . 

I t e m  2: B i t s  59-30: Number of c o n t r o l  su r f aces  on t h i s  
main surface.  

E i t s  29-0: Location of the first c o n t r o l  
su r f ace  name. (CSFTR) 

Items CSPTR t o  (CSPTR + NCS(i)-1) : 

The names of t he  c o n t r o l  s u r f a c e s  a s soc ia t ed  w i t h  
t h i s  main sur face .  

These i t e m s  are repeated as  requi red  t o  d e f i n e  the  
correspondence between main su r faces  and c o n t r o l  
su r f  aces. 

G_gBXation: Program I N P A F l  of t h e  AF1 preprocessor 
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AF1 DIRECT MODIFICATION DATA 
-----D-c--- 

-- Fi le :  DATARNF 

Index N a m e :  AFCFi  

MIXED 
15 ------- Dimensions: 1* (17 + NUMALP + NUMI (i) ) where: 
i =l 

NUMALP - - Number of modif ier  va lues  

N U M I ( i )  = Number of i n s t r u c t i o n s  a s soc ia t ed  
w i t h  t h e  i t h  p a r t i t i o n .  

Auxiliayy ID: Word 1:  DATARNF 
Word 2: AFCFi  
Words 3-10: Zero 

-------- Element s: 

Items 1-16: Control  information for each of t h e  s i x t e e n  
p a r t i t i o n s  of t h e  o s c i l l a t o r y  d e r i v a t i v e  matrix: 

B i t s  59-30: N u m b e r  of i n s t r u c t i o n s  f o r  this 
p a r t i t  ion. 

B i t s  29-0: Location of f i r s t  i n s t r u c t i o n  for 
t h i s  p a r t i t i o n .  (0 i f  no 
i n s t r u c t i o n )  (PTR (i) ) 

I t e m  17: B i t s  59-30: NUMALP 

B i t s  29-0: Location of the f i r s t  modifier 
value. (ALPPTR) 

Items ALPPTR t o  (ALPPTR + NUMALP-1) : 

The va lues  of t h e  modifiers.  

The remaining items are repea ted  for each 
p a r t i t i o n  of the o s c i l l a t o r y  d e r i v a t i v e  matr ix  
t h a t  has modifying i n s t r u c t i o n s  a s soc ia t ed  w i t h  
it. 
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Items PTR (i) to  (PTR(i  +1)-7: 

B i t s  59-57: Reserved 

B i t s  56-51: Part i t ion  number 

Bits 50-42: F i f s t  element of the part i t ion  t o  
be modified. 

B i t s  41-33: Last element of the part i t ion  t o  be 
m o d i f  ied.  

B i t s  32-30: Modifier code, 0 for s c a l e ,  1 f o r  
replace. 

B i t s  29-0: Index of the f i r s t  modifier t o  be 
used i n  t h i s  instruction. 

------ Generatha : Program INPAFl of the AF1 preprocessor 
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s l  CONTROL SURFACE GEOMETRX 

-- Fi le :  

--e---- Index Name: 

T Y E  : 

----I_- Dimensions : 

A u x i  l i a g y _ g :  

------ E l e m e n t s :  

I t e m  I: 

I t e m s  2-4: 

I t e m s  5-7: 

CATARNF 

AFCGi 

MIXED 

1*(  3' (7 + 3 * ( N U M L E P ( i )  + N U M H L P ( i ) ) )  

NCS = Number of c o n t r o l  su r f aces  

where: 
i =I 

NUPrlLEP(i)  = Number of l ead ing  edge d e f i n i t i o n  
po in t s  f o r  t h e  i t h  c o n t r o l  su r f ace  

N U M H L P ( i )  = N u m b e r  of hinge l i n e  d e f i n i t i o n  
p o i n t s  f o r  t he  i t h  c o n t r o l  surface.  

Word 1: DATARNF 
Word 2: AFCGi 
Words 3-10: Zero 

The fol lowing i t e m s  are repeated for  each c o n t r o l  
surface.  

Bits 59-30: Contro l  s u r f a c e  name. 

B i t s  29-0: Location of t h e  next  c o n t r o l  
s u r f a c e  name (0 i f  last c o n t r o l  
sur face)  

Bits 59-30: NUMLEP (i) 

B i t s  29-0: Location of t h e  first l ead ing  edge 
x, y and z coord ina tes  (LEPTR) 

B i t s  59-30: NUMHLP (3,) 

B i t s  29-0: Location of t h e  f i r s t  hinge l i n e  x, 
y and z coord ina tes  (HLPTR) 

I t e m s  LEPTR t o  (LEPTR + 3*'NUMLEP ( i ) - 1 )  : 

The l ead ing  edge x-coordinates 
followed by t h e  y-coordinates and 
t h e  z-coordinates. 
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Items HfiPTR to (HLPTR 4 3* NUMHLP-1): 

The hinge l i n e  x-coordinates 
followed by the y-coordinates and 
the z-coordinates. 

Generation: Program INPAF1 of the AF1 preprocessor 

50.7 



AF1 CONTROL MATRIX 

--- File- 

Index N a m e :  

- Ty=: 
Dimensions : 

Ayal,agy ID: 

----e-- 

---- 

I t e n  1: 

I t e m  2: 

DATARNF 

AFCSi 

MIXED 

1 * 4 4  

Word 1: DATARNF 
Word 2: AFCSi 
Words 3-10: zero  

This  matr ix  con ta ins  t h e  a c t i v e  con ten t s  of common 
block CONTRL, a r r a y s  N S I Z E  and MSIZE. 

B i t s  59-30: N u m b e r  of a c t i v e  i t e m s  i n  NSIZE (13) 

B i t s  29-0: Location of NSIZE 

Bits 59-30: Number of active i t e m s  i n  MSIZE (29) 

E i t s  29-0: Location of MSIZE 

Items 3 t o  1 5  are the f i r s t  13 i t e m s  i n  N S I Z E .  

I t e m  3: Zero 

I t e m  4: Number of  main surfaces. 

I t e m  5: Number of c o n t r o l  sur faces .  

I t e m  6: Number of tabs .  

I t e m  7: Number of s t r i p s .  

Iten! 8: Number of r i g i d  body modes. 

I t e m  9: Zero 

I t e m  10: Number of u n i t  r o t a t i o n  modes. 

I t e m  11: Zero 

I t e m  12: Zero 
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I t e n  13: Number of antisymmetric test  cases. 

I t e m  14: Num?xr of nons.ymetr ic  test cases. 

I t e m  15: Number of symmetric t e s t  cases. 

I t e m  16 t o  44 are t h e  f i r s t  29 i t e m s  in MSIZE. 

I t e m  16: Length of matrix AFMGi  

Item 17: Length of matrix AFCGi. 

I t e m  18: Length of matrix AFTGi .  

I t e m  19: Length of matrix APYGL 

I t e m  20: Length of matrix AFCCi. 

I t e m  21: Length of matrix AFTCi. 

I t e m  22: Length of matrix AFCSi. 

I t e m  23: Length of matrix AFMCi. 

Item 24: Length of matrix AFRBi. 

Item 25: Length of matrix A F U R i .  

Item 26: Length of matr ix  AFCPi. 

I t e m  2 7 :  Length of matrix APSLi. 

Item 28: Length of matrix AFPMi. 

I t e m  29-40: Zero 

I t e m  41: Length of matrix MCM. 

Item 42-43: Zero 

I t e m  44: Length of matrix AFDMO. 

Genera t&z : Program INPAFl of t h e  AF1 preprocessor 
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--I File: DATARNF 

gn_dex N a m e :  AFDMi 

TYPe: MIXED 

pime n s i  on s : 1 * ( I: 3 + 2 * MNO(i ) )  where: 

data i s  ava i l ab le .  

ND 
i =1 

ND - - Number of s u r f a c e s  f o r  which NO 

NMO (i) - - Number of MO values  f o r  s u r f a c e  i. 

Auxil iary ID: Word 1: 
Word 2: 

DATARNF 
AFDMi 

Words 3-10: Zero 

------ Element s: The fol lowing i t e m s  are repea ted  f o r  each su r face  
w i t h  which MO modif icat ion data i s  associated.  

I t e m  1: B i t s  59-30: N a m e  of the sur face ,  

B i t s  29-0: Location of t h e  next s u r f a c e  name. 
(0 i f  l a s t  sur face)  

I t e m  2: B i t s  59-30: Number of eta  s t a t i o n s  (NMO(i) ) . 
B i t s  29-0: Location of t h e  f i r s t  eta s t a t i o n  

(ETAPTR) 

I t e m  3: B i t s  59-30: Number of MOs (NMO(i) ) 

B i t s  29-0: Location of the f i r s t  MO (MOPTR). 

I t e m s  ETAPRT t o  (ETAPRT + NMO (i) - 1) : 

E t a  s t a t i o n s .  

Items MOPTR t o  (MOPTR + NMO (i) -1) : 

MO values.  

Generation: Program INPAFl of the A F l  preprocessor 
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AF1 MODAL CONTROL 

-- File: 

------ Index Name: 

- T=g: 
Dimensions: 

Auxi l ia ry  ID: 

------ Element s: 

Item 1: 

I t e m  2: 

I t e m  3: 

I t e m  4: 

DATARNF 

AFMCi 

MIXED 

4 + NUMID + NIIMMM * NUMCM + NUMTM where: 

- NUMID - 
NUIYMM 

NUMCM - 
NUMTM - 
Word 1: 
Word 2: 
Words 3-10: 

- - 
- 
- 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

Number of i n t e r p o l a t i o n  c o e f f i c i e n t  
matrices. 
Number of main surfaces with 
coe f f i c i e n t  s . 
Number of c o n t r o l  s u r f a c e s  w i t h  
c o e f f i c i e n t s .  
Nwber of tabs w i t h  c o e f f i c i e n t s .  

DATARNF 
AFMCi 
Zero 

NUMID 

Location f t h e  first i n t e r p o l a t i o n  
c o e f f i c i e n t  name. ( IDPTR)  

NWMM 

Location of t h e  first main surface 
name. (MMPTR) 

NUMCM 

Location of t h e  f i r s t  c o n t r o l  
s u r f a c e  name. (CMPTR) 

NUMTM 

Location of t h e  first t a b  name 
(TMPTR) 
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I t e m s  IDPTE to (IDPTR+NUMID-l) : 

Inter p o l a t i  on coefficient matrix names . 
Items MMPTR to (MMPTR+NWWM-I) : 

B i t s  59-48: Reserved 

B i t s  47-39: Integer 1 . 
B i t s  38-30: Index of as soc ia ted  in terpo la t ion  

c o e f f i c i e n t s .  

B i t s  29-0: Main Surface name. 

Items CMPTR to  (CMPTR + N W C M  - 1):  

Bits 59-48: Reserved 

B i t s  47-39: Integer 2. 

B i t s  38-30: Index of a s s o c i a t e d  in terpo la t ion  
c o e f f i c i e n t s .  

B i t s  29-0: Control  surface name. 

Items TMPTR to (TMPTR + NUMTM - 1 )  : 

B i t s  59-48: Reserved 

B i t s  47-39: Integer 3 . 
E i t s  38-30: Index of as soc ia ted  in terpo la t ion  

c o e f f i c i e n t s .  

B i t s  29-0: Tab name. 

Gener gttgg : Program fNPAF1 of the  AF1 preprocessor 
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AFI MAIN SURFACE GEOMETRY 

-- F i l e :  

Index N-: 

w: 
- D,imensiong: 

--- E lemelpg,": 

I t e m  I: 

Items 2-4: 

Items 5-7: 

DATARNF 

AFMGi 

MIXED 
N U  
i= 1 

I*  ( 

where: 

NWS = N u m b e r  of main surfaces. 

NUMLEP - - Number of l ead ing  edge points .  

NUMTEP - - Number of t r a i l i n g  edge points .  

NUMEAP - - Number of  elastic a x i s  points .  

Word 1: DATARNF 
Word 2: AFMGi 
Words 3-10: Zero 

T h e  fol lowing i t e m s  are repea ted  f o r  each main 
su r face  represented  i n  t h e  ana lys i s .  

(1 1+3*(NUMLEP (i) +NUMTEP (i) +NUMEAP (i)) ) 

Bits 59-30: Name of t h e  main surface.  

B i t s  29-0: Location of t h e  next main su r face  
name (0 i f  l a s t  surface)  

B i t s  59-30: NUMLEP (i) 

B i t s  29-0: Location of the first l ead ing  edge 

E i t s  59-30: NUMTEP (i) 

B i t s  29-0: Location of t h e  first t r a i l i n g  edge 

x, y and z coordinates  (LEPTR) 

z, y and z coord ina tes  (TEPTR) . 
I t e m s  6-10: B i t s  59-30: NUMEAP (i) 

B i t s  29-0: Location of t h e  first elastic axis 
x, y and z coordinates  (EAPTR). 
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Items LEPTR t o  (LEPTR + 3*NUMLEP(i)-l) : 

The leading edge x-coordinates 
followed by the  y-coordinates and 
the z-coordinates. 

Item TEPTR to (TEPTR + 3* NUMTEP(i)-1)  : 

T h e  t r a i l i n g  edge x-coordinates 
followed by t h e  y-coordinates and 
the z-coordinates. 

I t e m  EAPTR t o  (EAPTR + 3* N U M E A ( i ) - 1 ) :  

The e l a s t i c  a x i s  x-coordinates 
followed by t h e  y-coordinates and 
the  z-coordinates. 

Gene rat,&= : Program INPAFl of the  A F l  preprocessor 
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AF1 SECTIONAL PITCHING MOMENT DISTEZBUTIONS 

-- F i l e :  CATARNF 

Lndexmrne : AFPMi 

- T=: MIXED 
NS 

i t l  
Dimensions: 1 * ( E (3 + 2*NUMETA( i ) ) )  where: 
---e-- 

N S  - - Number of s u r f a c e s  w i t h  p i t c h i n g  
moment data. 

Aux i l i a ry  a: Word 1: 
Word 2: 
Words 3-10: 

EAement E: The fo l lowing  
s u r f  ace. 

I t e m  1: Bits 59-30: 

B i t s  29-0: 

I t e m  2: B i t s  59-30: 

B i t s  29-0: 

Number of p i t c h i n g  moment values 
f o r  s u r f a c e  i, 

DATARNF 
AFPMi 
Zero 

group of items is repeated f o r  each 

N a m e  of the  sur face .  

Locat ion of t h e  next  s u r f a c e  name. 
(0 i f  l a s t  s u r f a c e ) .  

NUMETA (i) 

Locat ion of t h e  first e ta  value,  
(ETAPTR) 

Item 3: B i t s  59-30: NUMETA (i) 

B i t s  29-0: Locat ion of t h e  f i r s t  p i t c h i n g  
moment. (PMPTR) 

I t e m s  ETAPTR t o  (ETAPTR + NUMETA(i)-1) : 

The e t a  s t a t i o n s  f o r  which p i t c h i n g  
moments are def ined ,  
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I t e m s  PMPTR to (PMPTR+NUMETA (i) - 1 ) : 

The pitching moments. 

G_e*yat ion : Program INPAFl of the AFl preprocessor 
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AF1 RIGID BODY MODES 
----I------ 

-- F i l e :  DATARNF 

- Ipdex Nagg: AFRBi 

- T=: MIXED 

Dimensions : l* (1O+6* NUMRBM) where: 

NUMRBM - Number of r i g i d  body modes, 

&pgi l iary_g:  Word 1: DATARNF 
Word 2: AFRBi 
Woxds 3-10: Zero 

Itext 1 :  Length of the  array, 

I t e m  2: 8HMOTIONPT 

I t e m  3: Zero 

Item 4: NUMRBM 

I t e m  5: 1 . 0  

Item 6: NUMRBM 

Item 7-9: x, y and z coordinates of the reference point. 

I t e m s  10- (6*NUMRBM-1) : 

The r i g i d  body translat ions i n  the GLQBAL x, y and 
z direct ions  followed by the GL0BAL x, y ,  and z 
rotations,  These items are repeated for  each 
r i g i d  body mode. 

I t e m  10 + 6* NUMRBM: 

8HMOTIONPT 

Generation: Program I N P A F l  of the AF1 preprocessor 
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AFt SEcTlONAL LIFT DATA 

- File:  

Index Name: -- 
ZYE: 

Dimensions : 

Auxiliary ID: 

Elements : 

I t e m  1: 

I t e m  2: 

I t e m  3: 

Item 4: 

I t e m  5: 

AFSLi 

MIXED 

NT NS (i) 
I*(  c ( 5  * c ( 3iNUMETA (i , j ) ) ) where : 

i=l j=l 

NT = Number of tests. 

N S  (it = Number of surfaces contributing 
t o  test i . 

NUMETA(i,j) = Number of e ta  s ta t ions  for surface 
j i n  tes t  i, 

Word 1: DATARNF 
Word 2: AFSLi 
Words 3-10: Zero 

The following group of items is repeated for  each 
test. 

B i t s  59-30: N a m e  of the test. 

B i t s  29-0: Location of the next test name. 
(0 i f  las t  test) 

B i t s  59-30: Number of surfaces t o  be modified, 

B i t s  29-0: Location of the first surface t o  
be modified. 

Location of the first surface name, (SIPTR) 

T e s t  rotation axis  dihedral, 

T e s t  rotat ion angle, 

The following items of this group are repeated 
for each surf ace that contributes data t o  this 
test e 
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I t e m  SIPTR: B i t s  59-30: N a m e  of the surface. 

B i t s  29-0: Location of the next surface. 
(0 i f  las t  surface) 

I t e m  SIPTR+l: 

B i t s  59-30: NUMETA (i ,j) 

Bits 29-0: Location of t h e  first eta value 
(ETAPTR) 

Item SIl?TR+2: 

B i t s  59-30: NUMETA (i , j)  

B i t s  29-0: Location of t h e  first l i f t  value 
(LPTR) 

Items ETAPTR t o  (ETAPTR + NUMETA(i,  j ) - 1 )  : 

E t a  s t a t i o n s  f o r  which l i f t  values are available. 

I t e m  LEllR to (LPTR + NUMETA (i,j) -1) : 

Lift a t  the a s s o c i a t e d  e ta  s t a t i o n .  

Genergtm: Program INPAFl of t h e  AP1 preprocessor 
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- Fi le :  

-----e Index Name- 

TJE : 

----- Dimensions: 

&uxi l i g r v  ID: 

------- Element e: 

Item 1: 

Item 2: 

DATARNF 

APTCi 

MIXED 
NCS 

i =1 
l * (  2 ( N T ( i ) + 2 ) )  where: 

NCS = Number of c o n t r o l  s u r f a c e s  t h a t  have tabs, 

N T  (i) = Number of t a b s  on c o n t r o l  s u r f a c e  i. 

Word 1: DATARNF 
Word 2: AFTCi 
Words 3-10: Zero 

The fol lowing group of i t e m s  i s  repeated f o r  each 
c o n t r o l  su r f ace  t h a t  has  a t a b  

B i t s  59-30: N a m e  of t h e  first c o n t r o l  su r f ace  
t ha t  has  a t a b  

B i t s  29-0: Location of the nex t  c o n t r o l  
s u r f a c e  name. (0 i f  l a s t  con t ro l  
su r f  ace)  

B i t s  59-30: Number of tabs on t h i s  c o n t r o l  
surface.  (NTS (i) ) 

B i t s  29-0: Location of the f i r s t  t a b  name. 

Items 3 t o  (NTS( i )  +2) : 

T h e  names of t he  tabs a s soc ia t ed  with t h i s  c o n t r o l  
sur f  ace . 
These i t e m s  are repeated as  requi red  t o  d e f i n e  t h e  
correspondence between c o n t r o l  su r f aces  and tabs. 

Generatiog : Program I N P A F l  of t h e  AF1 preprocessor 
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-- Fi l e :  

----- Index Name: 

Type: 

e-----* Dimensions. 

AF1 TAB GEOMZTU 

DATARNF 

AFTGi 

MIXED 
NTS 

1 * (  )i (7+3*(NUMLEP(i) + N U M H P ( i ) ) )  where: 
i= 

NTS - - Number of tabs. 

NUMLEP(i) = Number of l ead ing  edge po in t s  f o r  
t h e  i t h  tab. 

NUMHLP(i) = Number of hinge l i n e  p o i n t s  f o r  the 
i t h  tab. 

---- Auxil iary ID: 

Elements: 

I t e m  1: 

Item 2-4: 

I t e m  5-7: 

Word 7:  DATARNF 
Word 2: AFTGi 
words 3-70: Zero 

The fol lowing group of i t e m s  is repeated €or  each 
tab.  

Bits 59-30: Tab name. 

E i t s  29-0: Location of t h e  next t ab  name 
(0 if l a s t  tab) 

B i t s  59-30: NUMLEP (i) 

Bits 29-0: Location of t h e  f i r s t  l ead ing  edge 

E i t s  59-30: NUMHLP (i) 

Bits 29-0: Location of t h e  f i r s t  hinge l i n e  x, 

x, y and z coord ina te  (LEPTR) 

y and z coord ina te  (HLPTR) 

Items LEPTR t o  (LEPTR+3*NUMLEP (i) -1) : 

T h e  l ead ing  edge x-coordinates 
followed by t h e  y coord ina tes  and 
t h e  z coordinates.  



Items HLPTR to (HLPTR+3*NUMKLP (1) -1) : 

The hinge l i n e  x-coordinates 
followed by the y coordinates and 
the z coordinates. 

G s g a t i o n  : Program INPAFl of t h e  AF1 preprocessor 
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- Ty.pe : 

D inre nsi. : 
MIXED 

l*  (2JINUMUI + NUMRY) where: 

NUMUI = Number of unit r o t a t i o n  instruct ions .  

NUMRY = Number of unit ro ta t ions .  

----- Auxiliary ID: Word 1: DATARNF 
Word 2: AFURi 
words 3-10: zero 

-------- Elements: 

Item 1 :  B i t s  59-30: NUMRY 

Bits 29-0: Location of the f i r s t  u n i t  r o t a t i o n  
(RYPTR) 

Item 2: E i t s  59-30: NUMUI 

B i t s  29-0: Location of t h e  f irst u n i t  r o t a t i o n  
ins truc t ion  (UIP'IR) 

Items RYPTE to (RYPTR + NUMTR - 1 ) :  

Array of  unit rota t ions .  

Items UIPTR t o  (UIPTR + NUMUI - 1 ) :  

B i t s  59-57: Reserved 

B i t s  56-48: Mode number 

B i t s  47-39: 2 for  a contro l  surface.  
3 for a tab. 
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B i t s  38-30: Location of the u n i t  rotation. 

Bits 29-0:  Name of the surface. 

Generation : Program INPAFl of the AF1 preprocessor 
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Index Name: AFYGi 

ZYES: MIXED 

-- 

NMS 
Dimensions : ?*( c (2+NIIMYC) 1 where: 

i=l  

NMS = Number of main surfaces, 

NUMYC = Number of strip edges, 

Auxiliary I D :  Word 1: 
Word 2: 

DATARNF 
AFYGi 

Words 3-10: Zero 

Elenents : The following group of items is repeated for ea& 
main surface. 

I t e m  t: B i t s  59-30: Name of the surface, 

B i t s  29'0: Location of the next surface name. 
( 0  i f  l a s t  surface) 

Item 2: B i t s  59-34): NUMYC 

B i t s  29-0: Location of the first strip vaxue 
(YCPTR) 

Items YCPTR to ( Y B T R  + N U m C  - 1): 

The distance from the strip edges to the root of 
the m a i n  surface, 

Generation : Program INPAFt of the AF1 preprocessor 
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-- MACHBOX PLANFORM GEQMETRY DATA 

glement_g: 

DATARNF 

E 0 X i  

MIXED 

1 x 1223 

Word 1: DATARNF 
Word 2: Bsxi 
Words 3-5: Zero 
Word 6: Semi-span (maximum spanwise 

Word 7: Zero 
Word 8 :  Case number 
words 9-10: Zero 

dimension of s u r f a c e  1) 

T h i s  a r r a y  conta ins  a l l  t h e  planform geometry d a t a  
needed by t h e  MACHBOX t e c h n i c a l  module. 

The elements a r e  listed in the order  t hey  are 
def ined i n  t h e  labelled common blocks of t h e  
MACHBOX t e c h n i c a l  module. 

I t e m s  1-10 are from l a b e l l e d  common /MATRNAM/. 

Item 1-70: TITLE(1D) - 10 words conta in ing  da ta  case t i t l e  
i n  H o l l e r i t h  forntat 

Items 11-32 are from labelled common /GEOMTY/. 

I t e m  11: COPLAN - l o g i c a l  i n d i c a t i o n  f o r  coplanar  
s u r f a c e s  

.T. s u r f a c e s  are coplanar 

.E'. two su r faces  do no t  have t h e  
same dihedral  angle  or only one 
s u r f a c e  is defined 

Item 12: NSUBDV - t h e  number of subdivided rows 
(columns) p e r  box 
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I t e m  13: 

Item 14: 

I t e m  15: 

XSUBDV 

NSUBD2 

NSUBCN 

Floa t  (N SUBDV) 

NSUBDVl2 

NSUBD2 + 1 c e n t e r  y l o c a t i o n  of 
f i r s t  chord 

I t e m  1 6 :  

I t e m  17: 

Item 1 8 :  

I t e m  19:  

Iterr 20: 

Item 2 1 :  

N S U R F  

B1 

B 1 BETA 

E 1 S  

B 1 BTAS 

WLAX 

number of s u r f a c e s  

box l ength  

box w i d t h  

l e n g t h = B l / X S U G D V  

width =B1 BETWXSUBDV 
subdivided box 

g loba l  x coord ina te  of t h e  wing 
l o c a l  a x i s  l o c a t i o n  

Item 22: WLAZ g l o b a l  z coord ina te  of t h e  wing 
l o c a l  a x i s  l o c a t i o n  

I t e m  23: d i h e d r a l  angle  of f irst  sur face ,  
i n p u t  i n  degrees b u t  converted t o  
r ad ians  

PSIW 

I t ec  24:  MXBW number of rows t o  af tmost  por t ion  
of t he  f irst  su r face  

I t e m  25: MXBBW number of r o w s  t o  af tmost  f irst  
surface diaphragm box 

I t e m  2 6 :  MYBW number of chords on the f i rs t  
s u r f a c e  (NCHRDS) 

I t e m  27: number of f i r s t  su r f ace  chords 
inc luding  t i p  diphragm 

subdivided MXBW count 

MYBBW 

Item 28: 

Item 29: 

Item 30: 

MXBSW 

MYBSW 

MYBBSW 

subdivided MYBW count 

subdivided MYBBW count 
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I t e m  31: 

I t e m  32: 

Item 33: 

I t e m  34: 

Item 35: 

I t e m  36: 

I t e m  37: 

I t e m  38: 

I t e m  39: 

I t e m  40: 

I t e m  41: 

I t e m  42: 

IXBW - subdivided g r i d  x- locat ion of the 
f i r s t  unsubdivided box c e n t e r  of 
the f i r s t  s u r f a c e  

XCENTR .I x-locat ion of t h e  center  of  the 
f i r s t  box on t h e  first su r face  

I t e m s  33-44 are from labelled common /GEOM2/. 

TLAX II g loba l  x coord ina te  of t h e  second 
s u r f a c e  l o c a l  a x i s  l o c a t i o n  

TLAZ - g loba l  z coord ina te  of t h e  second 
s u r f a c e  local a x i s  l o c a t i o n  

PS IT  'II d i h e d r a l  angle  of second su r face  
i n p u t  i n  degrees but  converted to 
r ad ians  

MXBT 'II number of rows t o  af tmost  por t ion  
of second s u r f a c e  

MYBT - number of chords on t h e  second 
su r face  

MY BBT 'II number of second su r face  chords 
inc luding  t i p  diaphragm 

MXBST 0 subdivided MXBT count 

MYBST 0 subdivided MYBT count 

MY BBST - subdivided MYBBT count 

IXBT - subdivided g r i d  x l o c a t i o n  of the 
f i r s t  unsubdivided box c e n t e r  of 
the second surface 

I t e m  43: IXBST 

I t e m  44: CAPL 

.111 subdivided g r i d  x l o c a t i o n  of the 
first subdivided box of the second 
su r f  ace  

- non-dirnensionalized v e r t i c a l  
d i s t a n c e  between c e n t e r l i n e s  of t h e  
f i r s t  and second surfaces 
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I t e m s  

I t e m  45: NWLE 

I t e m  46: NWTE 

I t e m  47: NTLE 

I t e m  48: NTTE 

I t e m  49-58: XWLE 

I t e m  59-68: YWLE 

45-128 a r e  from labelled common /PLANXY/. 

- number of f irst  su r face  l ead ing  
edge d e f i n i t i o n  points 

- number of f i r s t  su r f ace  t r a i l i n g  
edge d e f i n i t i o n  points  

- number of second su r face  lead ing  
edge d e f i n i t i o n  points  

- number of second s u r f a c e  t r a i l i n g  
edge d e f i n i t i o n  points  

I t e m  6!3-78: XWTE - 

I f i r s t  su r f ace  lead ing  edge 
d e f i n i t i o n  po in t s  (x l o c a t i o n s )  

.I) first s u r f a c e  leading edge 
d e f i n i t i o n  p o i n t s  ( y  l o c a t i o n s )  

I t e m  79-88: YWTE 0 

I t e m  89-98: XTLE - 
I t e m  99-108: YTLE I 

I t e m  109-118: XTTE - 
I t e m  119-128: YTTE - 

Items 129-153 

I t e m  129: KBXCDW - 
I t e m  130: LBXCDH - 
I t e m  131: LBOXC .. 

first su r face  t r a i l i n g  edge 
d e f i n i t i o n  p o i n t s  (x l oca t ions )  

first su r face  t r a i l i n g  edge 
d e f i n i t i o n  p o i n t s  (y  l o c a t i o n s )  

second s u r f  ace leading  edge 
d e f i n i t i o n  p o i n t s  (x l o c a t i o n s )  

second s u r f a c e  leading edge 
d e f i n i t i o n  po in t s  ( y  l o c a t i o n s )  

second s u r f a c e  t r a i l i n g  edge 
d e f i n i t i o n  p o i n t s  (x l oca t ions )  

second s u r f  ace t a i l i n g  edge 
d e f i n i t i o n  p o i n t s  ( y  l o c a t i o n s )  

are from l a b e l l e d  common /ARRAYS/. 

reserved for f u t u r e  use 

r o w  dimension of wing box code 
a r r a y  

column dimension of wing box code 
a r r a y  
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reserved  f o r  f u t u r e  use 

row dimension of t a i l  box code 
a r r a y  

I t e m  132: KBXCDT 

I t e m  133: LBXCDT 

Item 134: 

I t e m  135: 

I t e m  136: 

I t e m  137: 

I t e m  138: 

I t e m  139: 

I t e m  140: 

I t e m  141: 

I t e m  142: 

I t e m  143: 

KJALPH 

LJALPH 

KALPHA 

KKERNL 

LKERNL 

KPNTRM 

LPNTRM 

K D E F S L  

KELPHI 

LMODES 

I t e m  144: K P N T S P  

Item 145: L P N T S P  

I t e m  146: KSDW 

I t e m  147: LSDW 

I t e m  148: KPNTDW 

I t e m  149: LPNTDW 

I t e m  150: KDW 

I t e m  151: LDW 

reserved  for f u t u r e  use 

l e n g t h  of IJALPH array 

reserved  f o r  f u t u r e  use 

reserved  for f u t u r e  use 

l e n g t h  of S K E R N L  a r r ay  

reserved f o r  f u t u r e  use 

l e n g t h  of planform po in te r  array 

reserved f o r  f u t u r e  use 

reserved f o r  f u t u r e  use 

l e n g t h  of complex v e l o c i t y  
p o t e n t i a l  array 

reserved for f u t u r e  use 

column dimension of the subdivided 
normal wash p o i n t s  a r r a y  

reserved f o r  f u t u r e  use 

column dimension of the  subdivided 
normal wash array 

reserved  f o r  f u t u r e  use 

column dimension of the normal wash 
p o i n t e r  a r r a y  

reserved  for  f u t u r e  use 

l eng th  of the upper s u r f a c e  and 
lower s u r f a c e  normal wash a r r a y s  

I t e m  152: KTVP reserved  f o r  f u t u r e  use 
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I t e m  153: LTVP - l e n g t h  of t h e  leading and t r a i l i n g  
edge po in te r  a r r a y s  and of t h e  
t r a i l i n g  edge ve loc i ty  p o t e n t i a l  
a r r a y  

I t e m s  154-194 are from l a b e l l e d  common /SAMPLW/. 

I t e m  154: ISWPLW - number of chords s p e c i f i e d  for wash 
sampling 

I t e m  155-164: ICHORD(10)- chord number for sampling 

I t e m  165-174: IBOXF(10) - first box on chord t o  be sampled 

I t e m  175-184: IBoXL(l0) - l as t  box on chord to be sampled 

I t e m  185-194: ZLOC(10) - Z-location of sampling chord, 
i n t e r n a l l y  t o  correspond t o  wing 
coord ina tes  

I t e m s  195-217 are from l a b e l l e d  common /MODES/, 

I t e m  195: NAME1 - t h e  name of t h e  i n t e r p o l a t i o n  
c o e f f i c i e n t  array to be used with 
su r face  1 

I t e m  196: NAME2 - same as  above fo r  su r face  2 

Item 197: RBX 
Item 198: RBY - g loba l  coord ina tes  of r i g i d  body 
Item 199: RBZ r e fe rence  po in t  

I t e m  200-211: 
RBDEL (2,6) - a r r a y  of r i g i d  body keywords and 

displacement magnitudes 

I t e m  212: FMODl - t h e  f i r s t  mode shape of f i r s t  
surf ace i n t e r  po la t  i on  information 
a r r a y  t o  be used 

I t e m  2 13: FMOD2 ... t h e  f i r s t  m d e  shape of second 
s u r f a c e  i n t e r p o l a t i o n  information 
a r r a y  t o  be used 

I t e m  214: LMODl - t h e  l a s t  mode shape of f i r s t  
s u r f a c e  i n t e r p o l a t i o n  information 
a r r a y  t o  be used 
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I t e m  215: LMOD2 - the l a s t  mode shape of second 
s u r f a c e  i n t e r p o l a t i o n  information 
a r r a y  t o  be used 

I t e m  216: NMODES: ... t h e  t o t a l  number of modes from 
first su r face  i n t e r p o l a t i o n  
information a r r a y  t o  be used 

I t e m  217: NMODE2 - The t o t a l  number of modes from 
second s u r f a c e  i n t e r p o l a t i o n  
information a r r a y  t o  be used, 
NMODES must  equa l  NMODE2 

I t e m s  218 and 219 are from labelled common /BOX/. 

I t e m  218: NCHRDS 9 t h e  number of chords t o  be used i n  
t h e  a n a l y s i s  , 

I t e n  219: XEDGE - t h e  l o c a l  coord ina te  x l o c a t i o n  of 
t h e  l ead ing  edge of a planform box 

I t e m s  220-1223 are from l a b e l l e d  common ITSLOPE/. 

Item 220: NTSSl number of th ickness  s lopes ,  i n p u t  
for s u r f a c e  1 

I t e m  221: NTSS2 9 number of t h i ckness  s lopes ,  i npu t  
f o r  su r face  2 

I t e m  222: TSMNl Mach number f o r  which s u r f a c e  1 
t h i ckness  s l o p e s  are t o  be used 

I t e m  223: TSMN2 - Mach number f o r  which s u r f a c e  2 
t h i ckness  s l o p e s  are t o  be used 

I t e m s  224-1223: TS - Array of th ickness  s lopes  

--e-- GeneratUG: Program PREMACH of the machbox preprocessor 
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DUBLAT BODY INTERFERENCE SURFACE GEONETRY 

Fkle  : DATARNF 

Index Name: DLBGi 

2.YJs: MIXED 

NUMRP 
Dimensions : (NUMBOD + NUMPD * 12 + (NUMGDi + N U M S D i ) f * t  

i=1 

Where : 

NUMBOD = Number of interference bodies 
NUMBP = Number of interference body panels , 

NUMCD = Number of chordwise divisions on the 

NUMSD = Number of spanwise divisions on the 
i - th panel 

i - th  panel 

A u x i l i a r y  ID: Word 1: 
Word 2: 

DATARNF 
DLBFf 

Words 3-10: Zero 

E l e m e n t s :  

I t e m  1: 
Item 2: 
I t e m  3: 
Item 4: 
I t e m  5:  
I t e m  PSPTR: 

I t e m  pcm: 

Item CDm: 

Item PZPTR: 

Item BZETR: 

PSPTR 

(real array) 

PC 
(real array1 

CD 
(real array) 

I J 

2 packed 30 b i t  
integers per word 
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The above format is repea ted  for each body where: 

P1 

B l  

P2PTR 

B2PTR 

NUMCD 
NUMPC 
NUMPS 
CDPTR 

PCPTR 

PSPTR 

Alphanumberic name of t h e  first 
panel (H format) 
Alphanumeric name of the first 
body (H format) 
Po in te r  t o  t h e  word conta in ing  t h e  
next  panel name (P2PTR is zero i f  P1 
i s  t h e  l a s t  panel) 
Po in te r  t o  word containing next 
body name (B2PTR is  zero  i f  B1 i s  
the  last body) 
Number of panel coord ina tes  
Number of p a n e l  chordwise d i v i s i o n s  
Number of panel spanwise d i v i s i o n s  
Po in te r  t o  t h e  first panel coordinate,  
CDtl) 
Poin te r  t o  t h e  f i r s t  panel chordwise 
d i v i s i o n  (PC (1) 
P o i n t e r  t o  the f i r s t  spanwise 
d i v i s i o n  (PS (1) 
Array of panel spanwise d i v i s i o n s  
Array of panel chordwise d i v i s i o n s  
Panel inboard leading  edge 
x-coordinate 
Panel inboard t r a i l i n g  edge 
x-coordinate 
Panel outboard leading edge 
x-coordinate 
Panel outboard t r a i l i n g  edge 
x-coordinate 
Panel inboard y-coordinate 
Panel outboard y-coordinate 
Panel inboard z-coordinate 
Panel outboard z-coordinate 

G e n e s p a  : Program INPUTP of t h e  d o u b l e t - l a t t i c e  preprocessor. 
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- F i l e :  

Index Name: 

Type: 
D i m e n s i o n s  : 

Auxiliary ID: 

Elements: 

It- 1-3: 
I t e m  4: 
I t e m  5:  
Item 6 :  
I t e m  GDPTR: 

I t e m  MSFTR: 

Item NSPTR: 

DUBLAT CONTROL AND SIZE MATRIX 

DATARNP 

DWSi 

MIXED 

l l O * l  

Word I: DATARNF 
Word 2: DLCSf 
Words 3-to: Z e r o  

Reserved for fut 

NUMGD GDPTR 
GD 

(real array1 

Ms 
( integer  array) 

NS 
(integer array) 

ire use, 

2 packed 30 b i t  
integers  per word 

Where: 
- - Number of problem size parameters NUMNS 

NUMMS 
NUMGD 
NSPTR 

GDPTR 

N u m b e r  of matrix sizes 
N u m b e r  of gust data parameters 
Pointer t o  the  first problem s ize  
parameter I NS ( 7) 
Pointer t o  the first gust size 
parameter I GD ( 3) 
Gust reference plane dihedral 
Gust reference point 
A i r c r a f t  velocity 
Gust vertical velocity 
N u m b e r  of vibration modes 
Number of Mach numbers 

50.35 



MSPTR Pointer t o  the f i r s t  matrix size 
parameter, MS ( 1) 
N u m b e r  of reduced frequency values 
N u m b e r  of l i f t i n g  bodies 
Number of bodies with doublets 
N u m b e r  of body doublet divis ions 
Number of body interference panels 
N u m b e r  of l i f t i n g  panels 
N u m b e r  of s t r i p s  on t h e  body panels 
Number of s t r i p s  on t h e  l i f t i n g  
panels 
Number of boxes on t h e  body panels 
Length of the DLCSi matrix 
Length of the DLPGi matrix 
Length of the  DLBGi matrix 
Length of the D L D I i  matrix 
Length of t h e  D L V I i  matrix 
Zero 
Length of the  DLPILi m a t r i x  
Length of the  DLMCi matrix 
Length of the DLSSi matrix 
Length of the B 7 C i j  matrix 
Length of the  B 2 C i j  matrix 
Length of t h e  S G C i j  matrix 
Length of the  S B C i j  matrix 
Zero 
Length of the D B C i j  matrix 
Length of the VPCij matrix 
Length of the PSCij matrix 
Length of the DLREii matrix 
Length of the ACMij matrix 
Length of t he  GFOijkl matrix 
Length of the  SFOijkl matrix 
Length of the SDOijkl matrix 
Length of the PDoijkl matrix 
Length of the  M l O i j  matrix 
Length of the M30ij matrix 
Length of the Qzzxxkl matrix 
Length of t he  SFBijkl m a t r i x  
Zero 
Length of the  modal coef f ic ien t  m a t r i x  

-- Generation : Program INPUTP of the doublet- la t t ice  preprocessor I 
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F i l e :  

Index Name: 

Type: 

- 

D i m e n s i o n s  : 

A u x i l i a r y  ID: 

E l e m e n t s  t 

Item 1: 
Item 2: 
Item 3: 
Item 4: 
Item RDPTR: 

Item ADPTR: 

Itern CDPTR: 

Item BZPTR: 

DUBLAT BODY DOUBLET GEOMEW MATRIX 

DATARNF 

D L D I i  

MIXED 

NUMDBL 

i = l  
(NUMDBLe8 + 2* c NUMADi)*t 

Where : 

=;: N u m b e r  of bodies with doublets 
NUMAD - - Number of doublet axis divisions 
NUPlfDBL 

fox the i-th body with doublets 

Word 1: DATARNF 
Word 2: D L D I i  
Words 3-10: Zero 

ADPTR . 
N U M R D I  RIlPTR 
RD 

(real array1 

AD 
(real array) 

2 packed 30 b i t  
integers per word 
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The above format is repea ted  for each body with doub le t s  
where: 

- - - NUMCD 
NUMAD - 

CDPTR - 
- ADPTR - 
- RDPTR - 

Alphanumeric name of t h e  f i r s t  
body w i t h  double ts  
Number of body a x i s  coord ina tes  
Number of body a x i s  double t  
d i v i s i o n s  
Number of body r a d i i  
Po in te r  t o  t h e  word conta in ing  
t h e  next  body name (B2PTR is  zero 
i f  B1 is t h e  l a s t  body) 
Po in te r  t o  t h e  f i r s t  body a x i s  
coordinate ,  CD (1 ) 
P o i n t e r  t o  t h e  f i r s t  body a x i s  
d i v i s i o n ,  AD (1 )  
Poin te r  t o  t h e  first body r a d i i ,  
RD (1)  
Array of body r a d i i  
Array of body x-axis d i v i s i o n  
coord ina tes  
Body a x i s  y-coordinate (real) 
Body ax is  z-coordinate ireal) 
Body y-doublet opt ion ( in t ege r )  
Body z-doublet op t ion  ( in t ege r )  

---I-- Gene r a t  ion  : Program INPUTP of the d o u b l e t - l a t t i c e  preprocessor.  
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DUBLAT MODAL CONTROL MATRIX 

I t e m  LMPTR: 

Item IMm: 

Item D m R :  

- File: DATARNP 

Index Name: DLMCi 

Type: MIXED 

(integer array) 

LM 

IM 

DM 

D i m e n s i o n s  : (4 + NUMID + NUMMI) * 1 

Where : 

NUMID - - N u m b e r  of elastic modes matrix 

NUMMI - - Number of modal instructions 
names defined i n  the MODAL DATA 

defined as  the to t a l  number of 
regions ( & - e * ,  box subsets or 
body i d D s )  used in the MODAL DATA 

A u x i l i a r y  ID: Word 1: 
Word 2: 

DATARNF 
DLMCi 

Words 3-30: Z e r o  

Elements  : 

2 packed 
per word 

30 b i t  integers 
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Where: 

generat ioq:  

B i t s  38-30: 

B i t s  29-0: 

Number of matr ix  i d  names 
Number of l i f t i n g  su r face  mode 
i n s t r u c t i o n s  
Number of i n t e r f e r e n c e  su r face  
mode i n s t r u c t i o n s  
Number of doublet  body mode 
i n s t r u c t i o n s  
P o i n t e r  t o  the  first matrix i d ,  
I D ( 1 )  
Poin te r  t o  t h e  f i r s t  l i f t i n g  
su r face  mode i n s t r u c t i o n ,  LM (1) 
Poin te r  t o  t h e  first i n t e r f e r e n c e  
s u r f a c e  mode i n s t r u c t i o n ,  I M ( 1 )  
Poin te r  t o  the first doublet  body 
mode i n s t r u c t i o n ,  DM ( 1 )  
I n t e g e r  a r r a y s  containing mode 
i n s t r u c t i o n  words with the fol lowing 
format: 

I n t e g e r  code = 1 f o r  l i f t i n g  su r face  
2 for i n t e r f e r e n c e  

3 f o r  body doublet 
su r f  ace  

Matrix i d  index (refers t o  p o s i t i o n  
i n  i d  a r ray)  

Box s u b s e t  name or body name 

Program INPUTP of t h e  d o u b l e t - l a t t i c e  preprocessor. 
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I_. F i l e :  

Index Name: 

Type: 

- D i m e n s i o n s  : 

A u x i l i a r y  ID: 

DUBLAT LIFTING SURFACE GEOMETRY MATRIX 

Elements: 

I t e m  1: 
I t e m  2: 
Item 3: 
I t e m  4: 
I t e m  PSPTR: 

I t e m  PCPTR: 

I t e m  CDPTR: 

I t e m  PZPTR: 

DATARNF 

DLPGi 

MIXED 

Where: 

NUMPP 
NUMCD 

NUMSD 

NUMPP 

i=l 
t 2  + c (NUMCDi + NUMSDi)*l 

= Number of lifting surface panels 
- - Number of chordwise d iv i s ions  on 

the i-th panel 

i-th panel 
- - Number of spanwise div i s ions  on =the 

Word 1: DATARNF 
Word 2: DLFGi 
Word 3-10: Zero 

PS 
(real array) 

(real array) 

(real array) 

2 packec 30 b t 
integers per word 



The above format is repea ted  f o r  each panel where: 

P i  

P2PTR 

NUMCD 
NUWPC 
NUMPS 
CDPTR 

PCPTR 

PSPTR 

Alphanumeric name of t he  f i r s t  
panel (H format) 
P o i n t e r  t o  t h e  word conta in ing  the 
next  panel  name. (PZPTR i s  zero 
i f  P1 is t h e  l a s t  panel) 
Number of panel  coordinates  
Number of panel  chordwise d i v i s i o n s  
Number of panel  spanwise d i v i s i o n s  
P o i n t e r  t o  t h e  f i r s t  panel coordinate,  
CD(1) 
P o i n t e r  t o  t h e  first panel chord- 
w i s e  d iv i s ion ,  PC (1)  
Poin te r  t o  t h e  first panel spanwise 
d i v i s i o n ,  PS ( 1  ) 
Array of panel spanwise d i v i s i o n s  
Array of p a n e l  chordwise d i v i s i o n s  
Panel inboard leading  edge 
x-coordinate 
Panel inboard t r a i l i n g  edge 
x-coordinate 
Panel outboard leading edge 
x-coordinate 
Panel outboard t r a i l i n g  edge 
x-coordinate 
Panel inboard y-coordinate 
Panel outboard y-coordinate 
Panel inboard z-coordinate 
Panel outboard z-coordinate 

G w r  a t ion : Program INPUTP of t h e  d o u b l e t - l a t t i c e  preprocessor. 
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DUBLAT PRESSURE SCALING DATA 

- File:  DATARNF 

Index Name: D L P I i  

Type: MIXED 

Dimensions : 
NUMPRS 

i=l 
(NUMPRS * 4 * c NuMasS-j)  *7  

Where : 

NUMPRS = Number of pressure correction 

NUMBSS - inst ruct ions 
Nu-sber of box subsets for the i-th 
pressure correction instruction 

- 

A u x i l i a r y  ID: Word 1: 
Word 2: 

DATARNF 
DLPIi 

Words 3-10: Zero 

Elements : 

Item 1: 2 packed 30 b i t  integers 
Item 2 :  
I t e m  3: 
I t e m  4: 2 packed 30 b i t  integers 
I t e m  BSPTR: 

The above format is repeated for  each pressure correction 
instruction input where:  

P 1FLG = Keyword PRESS (or SCALA) i f  the  

P2PTR - - Pointer t o  word containing the 

PSREAL = R e a l  part of pressure replacement 

pressure replacement (or scaling) 
option is selected 

keyword PRESS (or SCALA) f o r  the 
next pressure correction 

value o r  pressure scale fac to r  
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PSIMAG - - Imaginary part of pressure replace- 
ment value or pressure scale factor 

- - Number of box subsets 
BSPTR - - Poin te r  to the first box subset 
NUMBS 

name, B S ( 1 )  
BS - - Array of box subset names 

Gealg3-E : Program INPUTP of t h e  doublet- latt ice  preprocessor, 
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DUBLAT m G I D  BODY MODES MATRIX 

- File:  DA.TARNF 

Index Name: DLRBI 

Type: M I X E D  

D i m e n s i o n s  : (20 + 6mMRBM)*7 

Where: 

NUMRBM = N u m b e r  of r ig id  body modes input 

A u x i l i a r y  ID: Word 1: DATARNF 
Word 2: DLRBi 
Words 3-10: Zero 

Elements: 

I t e m  1: 
Item 2 :  
I t e m  3: 
I t e m  4: 
I t e m  5: 
I t e m  6 :  
Item 7 :  
I t e m  8: 
I t e m  9 :  
I t e m  10: 
I t e m  I t :  
Item 12: 
Item 13: 
I t e m  74: 
Item 15: 

Length of array 

Number of r ig id  body modes 
N u m b e r  of first mode 
Number of las t  m o d e  
R e f e r e n c e  point x-coordinate 
R e f e r e n c e  point y-coordinate 
R e f e r e n c e  point z-coordinate 
Translation h X 
Translation in Y 
Translation i n  2 M o d e  1 
R o t a t i o n  about X 
R o t a t i o n  about Y 
R o t a t i o n  about Z 

Items 10-15 are repeated for each m o d e ,  t 

I t e m  (10+6*NUMRBM) : 8HMOTIONPT 

G e n e r a t i o n :  Program INPUTP of the doublet-lattice preprocessor - 
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DUBIAT SUBSET DATA MATRIX 

- F i l e :  

Index Name: 
I- 

ZYE2: 

Dimensions : 

A u x i l i a r y  ID: 

DATARNF 

DLSSi 

MIXED 

NUMSS MAXNTJMi -1 
( 2 + N u M M s S * 2 +  c + l)*’t 

i= 1 60 

Where: 
- - Number of subsets input 

MAXNUM - - Maximum numerical value of all 
NUMSS 

integers i n  the i-th subset 

Word 1: DATARNF 
Word 2: DLSSi 
Words 3-70: Zero 

Elements :  

Item 1: 
I t e m  2: 

f SSPTR 1 
I t e m  B S m :  2 packed 30 b i t  

I t e m  BWPTR: 
integers per word 

I t e m  B2PTR: rB2 I B3PTRI 

The above format is repeated for each box subset. 

I t e m  S S ~ :  ~~ 

NUMSW 
I tem SWPTR: sw 

Item s 2 m :  S2 
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The above format is repea ted  f o r  each s t r i p  subse t  where: 

SSPTR 

BSPTR 

El 
B2PTR 

NUMBH 

BWPTR 

BW 

S I  
S 1 PTR 

NUMSW 

SWPTR 

SW 

Pointer t o  t h e  word conta in ing  t h e  
first s t r i p  subse t  i d  
P o i n t e r  t o  t h e  word conta in ing  the 
f i r s t  box s u b s e t  i d  
F i r s t  kox s u b s e t  i d  
P o i n t e r  t o  the  word conta in ing  t h e  
second box s u b s e t  i d  (BZPTR = 0 if 
B1 i s  t h e  l as t  box subse t )  
Number of box subse t  words = 
[ ( l a r g e s t  box number i n  subse t  - 1 )  
/60] + 1 
P o i n t e r  t o  t h e  f i r s t  word i n  t he  
box subse t  i n s t r u c t i o n ,  BW ( 1 )  
An a r r a y  of 60 b i t  words w i t h  t h e  
i - t h  bit i n d i c a t i n g  the  presence 
( b i t = l )  o r  absence (bit=O) of t h e  i-th 
box number i n  t h e  box s u b s e t  
F i r s t  s t r i p  subse t  I D  
P o i n t e r  t o  t h e  word conta in ing  t h e  
second s t r i p  subse t  i d  (S2PTR = 0 
i f  S 1  is the l a s t  s t r i p  subse t )  
Number of s t r i p  subset  words = 
[ (largest  s t r i p  number i n  subse t  
- 1 ) / 6 0 ]  + 1 
P o i n t e r  to t h e  first word i n  t h e  
s t r i p  subse t  i n s t r u c t i o n ,  SW ( 7 )  
An a r r a y  of 60 b i t  words w i t h  t h e  
i - t h  b i t  i n d i c a t i n g  the  presence 
( b i t  = 1) o r  absence ( b i t  = 0) of 
t h e  i - t h  s t r i p  number i n  t h e  s t r i p  
subse t  

Genemtion : Program INPUTP of t h e  d o u b l e t - l a t t i c e  preprocessor. 
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DUBLAT vEM)CITy PROFILE DATA 

_I_ F i l e :  DATAFWF" 

Index Name: DLVIi 

Type: MIXED 

NUMVP 

i =1 
(NUMVP * 7 * 2 + NUIMVU + 2 * mMvR )*l D i m e n s i o n s  : 

Where: 

= Number of velocity profiles 
NUMVU - - Number of USE instructions for 
NUMVP 

velocity profiles 
NmVR = Number of velocity ratios (vLocAr,/va, 1 

defined for the i-th velocity profile 

Auxiliary ID: Word 1: DATARNF 
Word 2: D L V I i  
Words 3-70: Zero 

Elements :  

I tem 
I t e m  
I tem 
I t e m  
I t e m  
I t e m  
I t e m  
I tern 
I t e m  
Item 

1: 
2: 
VDPTR: 
VDPTR+ 1 : 
\7DPTR+ 2 : 
VDm+3:  
vDpTR+4: 
vD'PTR+s: 
VDPTR+6: 
VRPTR: 

I t e m  CDPTR: 

I t e m  V2pTR: 
I t e m  VUPTR: 

(real array) 

(real array) 

2 packed 
integers 

30 b i t  
per word 

I (integer array11 
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Where: 

- NUMCB - 
- NUMVR - 

CDPTR - - 
- VRPTR - 

- DLEOPT - 
DTEXlPT 

- BERLE - 
DERTE 
W - - 

Number of v e l o c i t y  p r o f i l e  USE 
i n s t r u c t  i o n s  
Po in te r  to t h e  f i r s t  v e l o c i t y  
p ro f i l e  USE i n s t r u c t i o n ,  W (1) 
Poin te r  t o  t h e  word conta in ing  
the f i r s t  v e l o c i t y  p r o f i l e  name 
Alphanumeric name of t h e  f i r s t  
v e l o c i t y  p r o f i l e  
Po in te r  t o  the word conta in ing  
t h e  next  ve loc i ty  p r o f i l e  name 
(V2PTR i s  zero i f  Vl i f  t h e  l a s t  
v e l o c i t y  p r o f i l e )  
Number of v e l o c i t y  p r o f i l e  
chord p o i n t s  
Number of v e l o c i t y  r a t i o  va lues  
Po in te r  t o  t h e  f i r s t  v e l o c i t y  
p r o f i l e  chord point ,  CD (1) 
Poin ter  to t h e  first v e l o c i t y  
p r o f i l e  v e l o c i t y  r a t i o ,  VR (1) 
Array of ve loc i ty  r a t i o s  
Array of ve loc i ty  p r o f i l e  chord 
po in t s  
Options f o r  d e r i v a t i v e  a t  
l e a d i n g / t r a i l i n g  edge 
- 1  = s l o p e  w i l l  be ca l cu la t ed  by 

1 = f i r s t  d e r i v a t i v e  suppl ied  
2 = second d e r i v a t i v e  suppl ied 

Der iva t ive  suppl ied f o r  leading/ 
t r a i l i n g  edge 
Array of 2 packed alphanumeric 
names p e r  word: 
b i t s  59-30: Velocity p r o f i l e  I D  
b i t s  29-0: S t r i p  s u b s e t  I D  

program 

G-gjitiog: Program INPUTP of t h e  d o u b l e t - l a t t i c e  preprocessor. 
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GEOMETRY COMPONENTID PIIATRfZ 

-- F i l e  : DATARNF 

---e--- Index Name- GCBMP I D  

MIXED 

------ Dimensions: N*l where N is t h e  t o t a l  number of  geometry 
components def ined  v i a  the geometry i n p u t  data 
(Nl60) 

AW1z.y ID: Word 1: DATARNF 
Word 2: GCBMPID 
words 3-10: Zero 

------ Element E: Row i con ta ins  t h e  I D  name of the i - t h  
sequent ia l ly-def ined  geometry component. Each I D  
i s  a user-defined unique BCD string of 1-7 
cha rac t e r s  s t o r e d  i n  d i sp lay  code, l e f t  ad jus ted  
and blank f i l l e d ,  I n t e r r o g a t i o n  of t h e  i - t h  
component data s t o r e d  i n  GDEFOOi on DATARNF by t h e  
nodal preprocessor i s  effected t y  r equ i r ing  the  I D  
t o  be t h e  same as t h e  name of the nodal i n p u t  
re ference  frame. 

senera t ion :  Program GDEFSIM of t h e  geometry da ta  preprocessor 
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GEOMETRY COMPONENT DATA M A T R I C E  

-- File: CATARNF 

--- IndeLflarne: GDEF001, GDEFQ02, ..re, GDEFOOn, where n (I 60) i s  
t h e  i n p u t  sequence number of t he  component. 

TYDe: MIXED 

Dimensions : (4 + NB + 2*NK) where: 

NB = size of bu f fe r  conta in ing  component con t ro l  
curve d e f i n i t i o n s .  

NK = Number of curves  and their l o c a t i o n  i n  
buffer l 

Auxiligry,IDz Word 1: DATARNF 
Word 2: The mat r ix  index name 
Words 3-10: Zero 

-- E l ~ g e & ~ :  These matrices, one f o r  each component, con ta in  

Item 1: N P  = Number of po in t s  i n  p o i n t s  a r ray ,  PT(NP,3) 

I t e m  2: NL = Number of l i n e s  i n  l i n e s  a r r ay ,  ALN(NL,3) 

I t e m  3: NK 

t h e  fol lowing data: 

I t e m  4: NB 

Item 5- (NB+4) : 

Data de f in ing  long i tud ina l  c o n t r o l  curves  f o r  t h i s  
component (BFR) e (ref . 96”b ) 

Items (NB+5) - fNB+2*NK+4) : 
Array of curve types, KRV(NK,l), and loca t ions ,  
KRV(MK.2) in BFR. 

G_e_gggation : Program GDEFSIM of the geometry data preprocessor. 



-- Fi le :  DATARNF 

G K D O O l a ,  GRW02a8 # GKD999a 

Type: MIXED 

---------- Dimensions- Mal where M is less t h a n  o r  equal  to 3000. All 
data for  a p a r t i c u l a r  element are f u l l y  contained 
i n  one of the matrices. 

Auxi l ia ry  ze: Word 1:  DATARNF 
Word 2: The mat r ix  index name. 
Words 3-10: Zero 

-------- Element  E: 

I t e m  1: E i t s  59-30: .Reserved for f u t u r e  use. 

B i t s  29-15: NF, number of elements contained i n  
t h i s  matrix. 

B i t s  14-0: NBEG, i n t e r n a l  number of first 
element i n  this p a r t i t i o n .  

Item 2-(NF+l) : 

Each word con ta ins  d e s c r i p t i o n s  of an element. 
Each d e s c r i p t i o n  corresponds to t h e  element 
r e f e r r e d  to i n  t h e  same p o s i t i o n  i n  t h e  F lex ib l e  
Element Matrix (KSF) w i t h  t h e  same set and 
p a r t i t i o n  number. 

Bits 59-54: EG, t h e  element code ( i n t e g e r ) .  

B i t s  53-30: Reserved for future use, 

B i t s  29-15: NTOT, total number of words i n  data 
body, 

E i t s  14-0: POINT, po in te r  t o  the body of 
element data 40 i f  no spacing 
def ined  and no d e f a u l t s )  
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Item (NF+2) -M: 

These blocks of element data contain the s p a c i n g  
p r o p e r t i e s .  Each p r o p e r t y  is a real number that  
i s  stored i n  one word,  

- Generation: Program DGINPT of the de ta i l  geometry p r e p r o c e s s o r ,  
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-- Fi le :  

-- Index Name: 

- Type: 

-- SPACING LO3m BOUNDS MATRIX 

DATARNF 

G K E O O l a ,  GKE002a, . . . , GKE999a 
MIXED 

--- Dimensions: M*l where M i s  less t h a n  or equal  t o  3000. A l l  
data f o r  a p a r t i c u l a r  element are f u l l y  contained 
i n  one of t h e  matrices. 

Auxil iary ID:  Word 1: DATARNP 
Word 2: The matr ix  index name. 
Words 3-10: Zero 

--.-- E l e m e n t  s: 

I t e m  1: B i t s  59-30: Reserved for f u t u r e  use, 

B i t s  29-75: NF, number of elements contained in 
t h i s  matrix,  

Bits 14-0: NBEG, i n t e r n a l  number of first 
element i n  t h i s  p a r t i t i o n .  

Item 2-(NF+l)  : 

Each w o r d  con ta ins  d e s c r i p t i o n s  of an element. 
Each d e s c r i p t i o n  corresponds t o  t h e  element 
r e f e r r e d  t o  i n  t h e  same p o s i t i o n  i n  t h e  F lex ib l e  
Element Matrix (KSF) w i t h  the same set and 
p a r t i t i o n  number. 

Bits 59-54: EG, t h e  element code ( i n t e g e r ) .  

Bits 53-30: Reserved f o r  f u t u r e  use. 

B i t s  29-15: NTOT, total number of words i n  data 

B i t s  14-0: POINT, po in t e r  t o  the body of 
element da t a  (0 i f  no spacing 
def ined  and no de fau l t s )  

body, 
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Item (NF+ 2) -M: 

These i t e m s  contain the blocks of element spacing 
properties,  Each property i s  a r e a l  number t h a t  
is stored i n  one word, 

Generation : Program DGINPT of the d e t a i l  geometry preprocessor. 
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-- Fi le :  

-- Index Name: 

Type: 

p$ggnsions : 

----- Elements:  

I t e m  1: 

CATARNF 

GKPoOla, GKF002a, .. , GKF999a 

MIXED 

Mal where M i s  less than  o r  equal  t o  3000. A l l  
data f o r  a p a r t i c u l a r  element are f u l l y  contained 
i n  one of  t h e  matrices. 

Word 1: DATARNF 
Word 2: The mat r ix  index name, 
words 3-10: Zero 

B i t s  59-30: Reserved f o r  f u t u r e  use, 

B i t s  29-15: NF, number of elements contained in 

B i t s  14-0: NBEG, i n t e r n a l  number of f i r s t  

t h i s  matrix.  

element i n  t h i s  p a r t i t i o n .  

I t e m  2-(NF+1) : 

Each word c o n t a i n s  d e s c r i p t i o n s  of an element .  
Each d e s c r i p t i o n  corresponds t o  t h e  element 
r e f e r r e d  t o  i n  t h e  same pos i t i on  i n  t h e  F lex ib l e  
Element Matrix (KSF) w i t h  t h e  same set  and 
p a r t i t i o n  number, 

B i t s  59-54: EG, t h e  element code ( i n t e g e r )  . 
Bits 53-30: Reserved fo r  f u t u r e  use. 

B i t s  29-15: NTOT, t o t a l  number of words i n  data 
bodyo 

E i t s  14-0: POINT, po in te r  t o  t h e  body of 
element d a t a  (0  i f  no spacing 
def ined  and no de fau l t s )  . 
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I t e m  (NF+ 2) -M: 

These items contain the  blocks of element s p a c i n g  
p r o p e r t i e s .  Each p r o p e r t y  is a real number that 
is  stored i n  one word. 

Gene r a t h p  : Program AGINPT of the detail geometry p r e p r o c e s s o r ,  
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CROSS SECTION & & s g  

- File:  DATARNF 

-----.-c Index Name- - G K S O O l a ,  GKS002a, 0 0 0 8 GKS999a 

- Type: MIXED 

-- Dime_psions: M*l where M is less t hen  o r  equal  to 3000. A l l  
data for a p a r t i c u l a r  element are f u l l y  contained 
i n  one of the matrices. 

A u x i s g r v  ID: Word 1: DATARNP 
Word 2: The mat r ix  index name. 
Word 3: M 
words 4-10: Zero 

Elements: ----- 
Item 1: B i t s  59-30: 

B i t s  29-15: 

B i t s  14-0: 

ftem 2-(NF+1) 2 

Bits 59-54: 

B i t s  53-50: 

B i t s  49-39: 

B i t s  38-30: 

B i t s  29-15: 

B i t s  14-0: 

Reserved f o r  f u t u r e  use. 

NF, number of elements contained i n  
t h i s  matrix, 

NBEG, i n t e r n a l  number of f i r s t  
element i n  t h i s  p a r t i t i o n .  

EG, t h e  element code ( in t ege r )  . 
CON, number of concepts descr ibed 
i n  the data body. 

Reserved for f u t u r e  use. 

NTOT, t o t a l  number of words i n  
element data body. 

ULABEL, element user  number. 

POINT, po in t e r  to the body of 
element data (0 if no concepts 
def ined) .  



It- (NF+2) -M: 

Addit5onal description of the elements, (blocks 
of element data). 
following packed integers. 

The pointer word contains the 

Bits 59-54: POINTI, pointer t o  t h e  first 
concept (0 if NOCON) 

Bits 53-48: N U M l ,  number of first concept. 

B i t s  47-42: p O M T 2 ,  pointer t o  second concept 
(0 i f  no concept o r  NOCON) 

B i t s  41-36: NUM2, number of second concept. 

Bits 35-30: POINT3, pointer to th i rd  concept' 

Bits 29-24: NUM3, number of third concept. 

( 0  P f  no concept or NOCON) . 

Bits 23-18: POINT4, pointer to fourth concept 

B i t s  17-12: NUM4, number of fourth concept. 

Bits 11-6: POINTS, pointer to f i f t h  concept 

(0 if no concept or NOCON) 

(0 i f  no concept or NOCON) 

B i t s  5-0: NOM5.  number of f i f t h  concept. 

The word following the pointer word is the first 
w o r d  of the element concept data, These concept 
properties are real numbers wr i t t en  one t o  a 
word. 

Generation: Program DGINPT of the d e t a i l  gemetry preprocessor. 
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CROSS SECTION LOWER BOUNDS MATRIX 
---------u_--- 

-- Fi l e :  

---- Index Name:  

- T=: 
Dimensions: 

Auxiliary-ID: 

------- Element s: 

I t e m  1: 

DATARNF 

GKTOOla ,  GKT002a, ...I GKT999a 

MIXED 

n*l where PI i s  less t h a n  o r  equal  t o  3000. A l l  
data f o r  a p a r t i c u l a r  element are f u l l y  conta ined  

matrices. i n  one of t h e  
Word 1: 
Word 2: 
Word 3: 
Words 4-10: 

B i t s  59-30: 

B i t s  29-15: 

B i t s  14-0: 

I t e m  2- (NF+ 1 ) : 

B i t s  59-54: 

B i t s  53-50: 

B i t s  49-39: 

B i t s  38-30: 

B i t s  29-15: 

B i t s  14-0: 

DATARNF 
The ma t r ix  index name. 
M 
Zero 

Reserved f o r  f u t u r e  use. 

NF, number of elements contained i n  
t h i s  matrix.  

NBEG, i n t e r n a l  number of first 
element i n  t h i s  p a r t i t i o n .  

EG, t h e  element code ( i n t e g e r ) .  

CON, number of concepts descr ibed  
in the d a t a  body. 

Reserved f o r  f u t u r e  use. 

MTOT, t o t a l  number of words i n  
element d a t a  body. 

UMBEL, element user  number. 

POINT, p o i n t e r  to t he  body of 
element data (0 i f  no concept  
def ined)  . 
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Itern (NF+ 2) -M: 

Addit ional  d e s c r i p t i o n  of the elements, (blocks of 
element da t a )  a The p o i n t e r  word con ta ins  t h e  
following packed in t ege r s .  

B i t s  59-54: P O I N T l ,  p o i n t e r  to t h e  f i r s t  
concept (0  i f  NOCON). 

E i t s  53-48: NUM1, number of f i r s t  concept. 

Bits 47-42: P0INT2, p o i n t e r  t o  second concept 

B i t s  41-36: NUM2, number of second concept. 

(0 i f  no concept o r  NOCON) a 

B i t s  35-30: POINT3, p o i n t e r  t o  t h i r d  concept 
(0 i f  no concept o r  NOCON) 

B i t s  29-24: NUM3, number of t h i r d  concept. 

B i t s  23-18: POINT4, p o i n t e r  t o  f o u r t h  concept 
(0 i f  no concept o r  NOCON) 

B i t s  17-12: NUM4, number of fou r th  concept. 

Bits 11-6: POINTS, p o i n t e r  t o  f i f t h  concept 
(0 i f  no concept o r  NOCON). 

B i t s  5-0: NUMS, number o f  f i f t h  concept. 

The word fol lowing t h e  p o i n t e r  word i s  the f i r s t  
word of the element concept data.  These concept 
p r o p e r t i e s  are real  numbers w r i t t e n  one t o  a word. 

Generation: Program DGINPT of the deta i l  geometry preprocessor.  
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TyPe: 

--I---- Dimensions: 

Element E: --- 
I t e m  1: 

CROSS SECTION UPPER BOUNDS MATE= 

DATARNF 

GXUOOIa, GKU002a, ..., GKU999a 

MIXED 

M * l  where M is less t h a n  or equal  t o  3900, A l l  
d a t a  f o r  a p a r t i c u l a r  element are f u l l y  contained 
i n  one of t h e  matrices. 

Word 1: 
Word 2: 
Word 3: 
Words 4-10: 

Eits 59-30: 

B i t s  29-15: 

B i t s  14-0: 

I t e m  2- [NF+ 1 ) : 

B i t s  59-54: 

B i t s  53-50: 

B i t s  49-39: 

E i t s  38-30: 

B i t s  29-15: 

B i t s  1,400: 

DATARNF 
The matr ix  index name. 
M 
Zero 

Reserved f o r  f u t u r e  use. 

NF, number of elements contained i n  
this matrix.  

NBEG, i n t e r n a l  number of first 
element i n  t h i s  p a r t i t i o n .  

EG, t h e  element code ( i n t e g e r ) .  

CON, number of concepts described 
i n  the da ta  body. 

Reserved f o r  f u t u r e  use. 

NTOT, t o t a l  number of words i n  
element data body. 

ULABEL, element u se r  number. 

POINT, po in t e r  to t he  body of 
element data (0 i f  no concept 
defined). 
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Item (NF+ 2) -M: 

Additional descr ip t ion  of the elements, (blocks of 
element da ta ) .  The pointer  word contains  the 
following packed integers .  

B i t s  59-54: 

B i t s  53-48: 

B i t s  47-42: 

B i t s  41-36: 

B i t s  35-30: 

E i t s  29-24: 

B i t s  23-18: 

B i t s  17-12: 

B i t s  11-6: 

E i t s  5-0: 

POINT1, pointer  t o  t h e  f i r s t  
concept (0 if NOCON). 

NUMl, number of first concept. 

POINT2, pointer  t o  second concept 
(0 i f  no concept or NOCON). 

NUM2, number of 2nd concept. 

POINT3, pointer  t o  t h i r d  concept 
(0 i f  no concept or NOCON) . 

NUM3, number of t h i r d  concept. 

P O I N T 4 ,  pointer  t o  four th  concept 
(0 i f  no concept or NOCON). 

NUM4, number of fourth concept. 

P O I N T S ,  pointer  t o  f i f t h  concept 
( 0  i f  no concept or NOCON). 

NUMS, number of f i f t h  concept. 

The word following t h e  pointer  word is t h e  f i r s t  
word of t h e  element concept data.  These concept 
propert ies  are real numbers wr i t ten  one t o  a word. 

Generat-: Program DGINPT of t h e  d e t a i l  geometry preprocessor. 
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- SUBSTRUCTURE --- ASSEMBLY CONTROL VECTO_I! 

UI F i l e  - DATARNF 

Index Name: IACVsss ----- 
TYPe: MIXED 

Dimensions : N * 1 where N = number of nodes i n  t h i s  
s u b s t r u c t u r e  

------ Elements: A t y p i c a l  e n t r y  [j) in t h e  mat r ix  is assoc ia t ed  
w i t h  i n t e r n a l  node number j and conta ins  f o u r  15 
b i t  f i e l d s ,  

E i t s  59-45: 15 freedom i n d i c a t o r s  f o r  up t o  15 
degrees of freedom, l e f t  t o  right, 
p e r  node. A 1 b i t  i n  t h i s  f i e l d  
i n d i c a t e s  t h a t  the freedom is free, 
A zero b i t  i n d i c a t e s  t h a t  t h e  
freedom is  no t  f r e e .  

B i t s  44-30: 15 freedom i n d i c a t o r s  f o r  up t o  15 
degrees of freedom, l e f t  t o  r i g h t ,  
p e r  node. A 1 bit i n  t h i s  f i e l d  
i n d i c a t e s  t h a t  t h e  freedom is t o  be 
re ta ined .  A ze ro  bit i n d i c a t e s  
t h a t  t h e  freedom is  not t o  be 
r e t a i n e d  

B i t s  29-15: 15 freedom i n d i c a t o r s  f o r  up t o  15 
degrees of freedom, l e f t  to r i g h t ,  
p e r  node. A 1 bit i n  t h i s  field 
i n d i c a t e s  t h a t  t h e  freedom is t o  be 
supported ( w i t h  zero o r  non-zero 
specified displacement) . A zero 
bit i n d i c a t e s  t h a t  t h e  freedom is 
not to be supported,  

B i t s  14-0: Reserved for f u t u r e  use. 

Generatho: Program LODOWN of t h e  i n t e r a c t  preprocessor 
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-- File:  

&&x N a m e :  

T Y E  
Dimensions: 

g s r a t i o n :  

DATARNF 

IDLCsss 

MIXED 

N * 1 where N = number of loadcases  f o r  t he  
subs t ruc tu re  at the next  h igher  level. 

Zero 

The i - t h  entry corresponds to t h e  i - t h  loadcase in 
t h e  next  higher l e v e l  subs t ruc ture .  The va lue  of 
this i - t h  e n t r y  i s  t h e  number of the loadcase in 
subs t ruc tu re  SSS which corresponds t o  the i-th 
loadease i n  the higher  level sukstructure. A 
value of 0 i n d i c a t e s  t h a t  no loadcase i n  
subs t ruc tu re  sss corresponds t o  t h e  i - t h  loadcase 
i n  t h e  next h igher  l e v e l  subs t ruc ture ,  

Program LODOWN of t h e  i n t e r a c t  preprocessor 
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-- F i l e :  

------- Index Name: 

Type: 

D i m e n s i q w  : 

---------U____._I SUBSTRUCTURE LOADCASE EXPANSION RUNCODE MATRZZ 

Ag&&&arv I D :  

Element E: -------- 

DATARNF 

I E L C s s s  

MIXED 

[ N + l ) * l  where N = number of loadcases applied t o  
the  substructure. 

Zero 

Item 1 g ives  the t o t a l  number of loadcases which 
are coming down t o  t h i s  substructure due t o  
interaction. I t e m  i g ives  the  column number 
Jgcoming down** of t he  i - 1  loadcase applied to the 
substructure. 

Program LODOWN of the  in terac t  preprocessor 
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-= Fi l e -  DATARNF 

XEdex N_amg: IFAVSSS 

Dimensions: N*l where N = (number of nodes + 3)/4. 

Auxiliary ID: Zero 

----- Element  E: I t e m  j c o n s i s t s  of 4 packed 15 b i t  i n t ege r s .  The 
15 b i t s  are a s s o c i a t e d  (left to right) with t he  
f i f t e e n  degrees of freedom a t  t h e  corresponding 
i n t e r n a l  node. A b i t  i n d i c a t e s  no s t i f f n e s s  
f o r  t h e  corresponding freedom; a "181 b i t  i n d i c a t e s  
p o s i t i v e  s t i f f n e s s .  

B i t s  59-45: Node 4j-3 

B i t s  44-30: Node 4j-2 

B i t s  29-15: Node 43-1 

B i t s  14-0: Node 4j 

Ggger at ion : Program JMAT of t he  i n t e r a c t  preprocessor 
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\ 

puxi  liary-IQ: 

g3ent E: 

Item 1: 

Items 2-11: 

Gist ion  : 

DATARNF 

ILCLSSS 

MIXED 

11*N where N is  t h e  number of loadcases  for t h i s  
s t r u c t u r e  during back s u b s t i t u t i o n .  

Zero 

Column i c o n t a i n s  the fo l lowing  informat ion  for i- 
t h  i n t e r n a l  loadcase: 

USERID.  T h i s  i s  either a c h a r a c t e r  s t r i n g  s t o r e d  
left a d j u s t e d  wi th  zero f i l l  or a p o s i t i v e  
i n t e g e r .  

USER TITLE, This is s t o r e d  as a t e x t  s t r i n g ,  If 
no u s e r  t i t l e  i s  i n p u t ,  items 2-11 are zero. 

Program LODOWN of t h e  i n t e r a c t  p reprocessor  
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TYPe : 

gimensions: 

DATARNF 

ILCQSSS 

MIXED 

N*l when N is the number of loadcases. 

A u x i  1iaa-m: Zero 

E lemenrs: Item j contains t h e  loadcase i d  corresponding t o  
internal loadcase j. 

- Generatiqg : Program JRCGEN of the in terac t  preprocessor. 
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------- SUBSTRUCTURE LOADCASE =&WARD ORDER VECTOE 

quxi l iayy-a:  

Elemen=: 

DATARNP 

ILDQIsss  

MIXED 

N*l where N i s  the number of loadcases requested 
for back substitution, 

Zero 

I t e m  j contains the  j-th loadcase i d e n t i f i e r  
requested, 

Programs LODOWN and SUBCNTR of the i n t e r a c t  
preprocessor , 
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- F i l e  : DATARNF 

----- Index Name:  ILFASSS 

TYE2: MIXED 

DiFmgions : N*l where N = (number of nodes + 3)/4, 

@xi liayy_z_D: Zero 

- Elements: I t e m  j cons i s t s  of 4 packed 15 b i t  integers .  The 
15 b i t s  are associated ( l e f t  t o  r igh t )  with the 
f i f t e e n  degrees of freedom a t  t h e  corresponding 
internal node. A "0" bit ind ica tes  no load for 
the corresponding freedom. A tr1r8 b i t  i nd ica t e s  a 
load a t  t h a t  freedom, 

B i t s  59-45: Node 4j-3 

B i t s  44-30: Node 4 j - 2  

B i t s  29-15: Node 4J-1  

Bits 14-0: Node 4j 

Gpnerat-: Program JMAT of t h e  i n t e r a c t  preprocessor 

50.71 



LOCAL COORDINATE SYSTEMS MATBZZ --------- 

------ Element 8:  

I t e m  1: 

I t e m  2-4: 

DATARNP 

ImCSSS 

MIXED 

13*N where N number of local coord ina te  
systems. 

Word 1: DATARNF 
Word 2: ILPICSSS 
Words 3-10: Zero 

A t y p i c a l  column j con ta ins  t h e  fol lowing 
information p e r t a i n i n g  t o  l o c a l  coord ina te  system 
j: 

B i t s  59-18: User I D  f o r  l o c a l  coordinate  
system. Display code l e f t -  
ad jus t ed ,  b lank-f i l l ed .  

B i t s  17-0: The c h a r a c t e r s  (BCD) CYL, SPH or 
REC t o  i n d i c a t e  t h e  t y p e  of 
coord ina te  system ( c y l i n d r i c a l ,  
s p h e r i c a l  o r  r ec t angu la r )  

Global coord ina tes  of local origin (x, y, 2 ) .  

I t e m  5-13: Elements of t h e  3 x 3 t ransformation matrix,  t, 
t h a t  t ransforms a g l o b a l  r ep resen ta t ion  to a l o c a l  
V(loca1) = t V(g1obaf) . The order  of the elements 
i s  t l l ,  t 21 ,  t31, t12,  ..., t33. 

generat ioz:  Program SUBCNTR of t h e  i n t e r a c t  preprocessor. 



---c-___._ SUBSTRUCTURE REDUCED LOADS RUNCODE MATRIX 

--* F i l e -  DATARNF 

Index Name: . ILRCsss ----- 
Type: MIXED 

-------u- Dimensions. N * l  where N = number of loadcases applied to  the 
substructure. 

&xili_ary ID: Zero 

Elements: 
/ 

The i - t h  i t e m  g i v e s  the  internal  loadcase number 
i n  the next higher substructure into which the i- 
t h  internal  loadcase of this substructure i s  t o  be 
merged. 

G ene r a t  ion : Program JRCGEN of the in terac t  preprocessor 
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File:  

Index Name: 

- 
-- 
Type: 

Dimensions : 

t 
Auxiliary ID: 

Elements: -- 
I t e m  1: 

Item 2: 

Item 3: 

Item 4: 

Item 5-x: 

SUBSTRUCTURE NODAL CORRESPONRENCE TABLE 

DATAFUW 

INC 1 sss 

MIXED 

M*l where: 

M = 4 i J + K + N  

J = (WN+59)/60-1/60 

I = ( ( (SSN-1) /60) "60) 4-1 

K = (J+3)/4 

N = N W e r  of nodes 

LNN = Largest user node number 

SNN = Smallest user node number 

Zero 

I 

Highest user node number 

Pointer t o  start of block 2 

Pointer t o  start of block 3 

Block 1 where x = J + 4  

Table t o  indicate the presence of a user ID, Bit 
59 i n  the first word corresponds Lo the number i n  
I t e m  t . Successive b i t s  represent sequentially 
increasing node numbers, I f  a bit is %nt8 the 
number represented by it is a valid user node 
number. 
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I t e m  x+l-y: Block 2 where y = K+X 

Each word contains 4 packed 15 b i t  integers each 
of which has a value equal to  the  cumulative sum 
of a l l  the b i t s  up t o  but not including t h e  
corresponding word i n  Block 1 - Thus, the first 
word in Block 2 contains these sums for the first 
4 words in Block  1 and so on. 

I t e m  y+l-y+n: B l o c k  3 where n = number of nodes 

A typical r o w  y+i contains 3 packed 20 b i t  
integers as follows: 

B i t s  59-40: The user node number. (j) , 
corresponding t o  the internal  node 
number ( i t  - 

B i t s  39-20: Pointer, (k) t o  t h e  nodal data 
m a t r i x .  Row (k) of the nodal data 
matrix contains the coordinates of 
internal  node (i), user node (j) . 

B i t s  19-0: The internal  node number, (m),  
corresponding t o  the user node 
number represented by the i-th 
clonM b i t  i n  Block 1. 

Generation : Program SUBCNTR of the in te rac t  preprocessor 
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&xi l iarv  ID: 

Element s: ---- 
I t e m  7 :  

Item 2: 

Item 3: 

Item 4: 

Generation: 

----u SUBSTRUCTURENODAL I-- DATA MATRL_X 

DATARNF 

INDMSSS 

MIXED 

N*4 where N is  t h e  number of nodes i n  t h i s  
substructure. 

Zero 

A t y p i c a l  row of the substructure nodal data 
matrix contains: 

B i t s  59-47 Contribution b i t  indicators  for 
and 34-18: substructures forming t h i s  

sub structure. 

B i t s  46-35: Analysis frame. 

B i t s  17-0: U s e r  node number . 
Node x coordinate 

Node y coordinate 

Node z coordinate 

Program MERGSS of t h e  in terac t  preprocessor 
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-- F i l e  : DATARNF 

- Index Namg:  IRFVsss 

TyJg: MIXED 

Qi,me,n,gb$g : N*l where N = number of r e t a i n e d  freedoms i n  t h i s  
substructure. 

~ u x i  l ipyy-E:  Zero 

------ Element E: I t e m  (j) i s  a s soc ia t ed  w i t h  t h e  j - th  r e t a i n e d  
freedom. T h i s  i t e m  con ta ins  2 packed 30 b i t  
i n t e g e r s  as follows: 

B i t s  59-30: The i n t e r n a l  node number f o r  t h i s  
r e t a i n e d  freedom, 

B i t s  29-0: The freedox number f o r  t h i s  
r e t a i n e d  freedom. Freedom number 1 
is  t h r u s t  i n  t h e  X d i r e c t i o n ,  
number 5 is r o t a t i o n  about  the  Y 
a x i s ,  etc. 

Generation: Program JMAT of t h e  interact proprocessor 
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-- Fi l e :  

-I_-- Index Name: 

T j p e  : 

Dimensions : 

Auxiliary_=: 

Element E: ------- 
Item 1: 

Item n: 

I t e m  n+l:  

Item n+2: 

I t e m  2n+l: 

- Ggne ------- r a t  ion  : 

SUBSTRUCTURE SORTING POINTER B&gug 
--LyI__--------- 

DATARNP 

ISPNsss 

MIXED 

(2N+1)*1 where N is t h e  number of s u b s t r u c t u r e s  
i n t e r a c t i n g  i n  t h i s  subs t ruc tu re .  

Zero 

P o i n t e r  t o  t h e  s t a r t  of the information i n  ISRTsss 
for t h e  first i n t e r a c t i n g  subs t ruc tu re .  

P o i n t e r  t o  t h e  s t a r t  of the information i n  ISRTsss 
for t h e  n-th i n t e r a c t i n g  subs t ruc tu re .  

Dimension of ISRTsss. 

Display code equ iva len t  of the  first i n t e r a c t i n g  
s u b s t r u c t u r e  number. 

Display code equ iva len t  of t h e  n-th i n t e r a c t i n g  
s u b s t r u c t u r e  number. 

Note: I t e m  ( i + l ) - I t e m  (i) equals  t h e  number of 
nodes i n  the i - t h  i n t e r a c t i n g  
subs t ruc tu re .  

Program MERGSS of the  i n t e r a c t  preprocessor.  
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SUBSTRUCTUREPEDUCED STXFFNHSS RUNCOCE MATRIX 

--* F i l e -  CATARNF 

323252: MIXED 

------- Dimensions : N * l  where N i s  t h e  row dimension of t h e  reduced 
s t i f f n e s s s  matrix f o r  t h i s  substructure .  

Auxiliagy ID: Zero 

------ Element s: A t y p i c a l  i t e m  i conta ins  2 packed 30 b i t  i n t e g e r s  
a s  follows: 

E i t s  59-30: node number, nn 

Bits 29-0: freedom number, nf 

These two i n t e g e r s  i n d i c a t e  that the freedom 
ind ica t ed  by row i in the  IRFVsss matrix is  
synonymous with and to be merged i n t o  node nn and 
freedom nf of t he  next  h igher  l e v e l  subs t ruc ture .  

Generation : Program JRCGEN of t h e  i n t e r a c t  preprocessor 
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SUBSTRUCTUBE SORTING MATRIX -- 
-- Fi l e :  DATARNF 

------- Index N a m e :  I S R T s s s  

Type: MIXED 

------u Dimensions N*l where N i s  t h e  sum of the  number of nodes i n  
t h e  i n t e r a c t i n g  s u b s t r u c t u r e s  forming t h i s  
subs t ruc tu re  . 

&g&liary ID: Zero 

--u- Element 9: This matrix i s  p a r t i t i o n e d  i n t o  groups f o r  a l l  
i n t e r a c t i n g  subs t ruc tures .  Each word r ep resen t s  
one node i n  one s u b s t r u c t u r e  and  con ta ins  4 pieces 
of information. 

B i t s  59-45: 15 b i t s  from t h e  IACVsss e n t r y  f o r  
t h i s  node, either t h e  " f r e e  
freedoms" or the "re ta ined  
f reedomsn 

B i t s  44-33: I n t e r n a l  node number 

B i t s  32-12: User node number 

E i t s  11-0: So r t ing  p o s i t i o n  for t h i s  node i n  
t h e  nodal data matr ix  

Eerle_g&tion: Program MERGSS of t h e  i n t e r a c t  preprocessor,  

50.80 



-_I_ SUBSTRUCTURE DEFINITION VECTQE 

--- F i l e -  DATARNF 

_Index Name: ISSCSSS 

MIXED 

r)imeQSjons : (N+1)*1 where N = t h e  number of subs t ruc tu res  t h a t  
are merged i n t o  t h e  index subs t ruc tu re  SSS. 

Auxiliary_=: Zero 

g&gleJtgi: I t e m  1 conta ins  up t o  3 packed i n t e g e r s  as 
follows: 

B i t s  29-24: Stage  number, NSTAGE, 

E i t s  23-18: Set number, NSET, 

B i t s  17-0:. Nsi, t h e  index ( s s s )  s u b s t r u c t u r e  
number . 

NSTAGE and NSET would be zero i f  t he  subs t ruc tu re  
sss is not  a lowest l e v e l  substructure .  

I t e m s  2 t o  ( N + l )  would be p r e s e n t  only i f  t h e  
index subs t ruc tu re  ( s s s )  happens t o  be t h e  r e s u l t  
of merging 2 or more subs t ruc tu res  toge ther .  I n  
t h a t  case, a t y p i c a l  item would be as follows: 

B i t s  29-24: Stage  number, NSTAGE 

B i t s  23-18: Set number, NSET 

Eits 17-0: Subs t ruc ture  number, sss 

NSTAGE and N S E T  would be z e r o  i f  sss is n o t  a 
lowest l e v e l  subs t ruc ture .  

Gene ra_ti_on : Program SUBCNTR of the i n t e r a c t  preprocessor. 



---- S E T I S T E E  - S U B S T R U S H B E  CO@ESPONEZ’XE VECTOR 

P File:  DATARNP 

------ Index Name: ISSSCQR 

MIXED 

DimensLpgg: N * l  where N = the  number of subs t ruc tu res  i n  the  
t o t a l  ana lys i s .  

@_xi&arv I D :  Word 1: DATARNF 
Word 2: ISSSCBR 
Words 3-10: Zero 

.----- Element E: Item i conta ins  4 packed i n t e g e r s  as follows: 

B i t s  41-30: N S S U  = U p p e r  subs t ruc tu re  i n t o  
which t h e  subs t ruc tu re  NSS is t o  be 
merged, 

Bits 29-24: NSTAGE = Stage  number, 

B i t s  23-18: NSET = Set number. 

B i t s  17-0: N S S  = Subs t ruc ture  number. 

The i t e m  i n d i c a t e s  t h a t  t h e  subs t ruc tu re  number 
NSS i s  t h e  same as set NSET, s t a g e  NSTAGE, and it 
is t o  be merged i n t o  subs t ruc tu re  NSSU. 

If an i t e m  has NSET = NSTAGE = 0 ,  it i m p l i e s  t h a t  
t h e  s u b s t r u c t u r e  NSS is a higher  l e v e l  
subs t ruc ture .  

If an i t e m  has  NSSU ‘= 0,  it i m p l i e s  t h a t  t h e  
upward merging of t h e  subs t ruc tu re  N S S  has not 
been def ined,  

One of t he  i t e m s  may conta in  t he  following 
a d d i t i o n a l  information. 

E i t  59: ON 

B i t s  47-42: NSET - Se t  number assigned t o  t h e  
h ighes t  subs t ruc ture .  
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sene rat &y! : 

The substructure NSS i n  t h i s  item is t h e  h i  
substructure i n  the interact ion process. 

All items may co ng addit ional  
information: 

Bit 49: ~ n d i ~ a t o r  o formation o f  t h e  fi. 
nodal data f o r  the  substructure. 
Bit i s  on if the f i  IL nodal dat 

~ o ~ m ~ d *  B i t  i s  off 

B i t  48: Indicator of for tfon of the 
I@propeP freedom c t i w i t y  vector  
for t h e  substructure. B i t  i s  on i f  

has been formed, 
sea 

Program S U  CNTR of t h e  i n t e  act  ~ ~ ~ ~ r o c ~ s s o ~ ~  
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--' F i l e *  DATARNF 

Index N~gs: ITRBS S S 

- Ty=: MIXED 

------- Dimensions * N*l where N is t h e  number of nodes in t he  l o w e s t  
l e v e l  subs t ruc tu res  i n  t h i s  subs t ruc ture .  Common 
nodes (from more than  one subs t ruc tu re )  have one 
e n t r y  for each subs t ruc tu re ,  

Auxi&&gyy-B: Zero 

glemen&S: A t y p i c a l  word o n t a i n s  t h e  fol lowing data: 

Bits 59-30: U s e r  node number i n  subs t ruc tu re  
sss 

Bits 29-18: Lower l e v e l  subs t ruc tu re  number 
that con t r ibu ted  t h i s  node. 

Eits 17-0: U s e r  node number in t h e  low l e v e l  
subs t ruc tu re  for this node 

A l l  e n t r i e s  for a node i n  subs t ruc tu re  sss are 
grouped togehter .  

Generation: Programs JMAT and SUBCNTR of the i n t e r a c t  
preprocessor e 

50.84 



SUBSTRUCTURE USER FKEEDOM REFERENCE TABLE 

- File:  DATARNF 

Index N a m e :  IUFRSSS 

Type : M I X E D  

Dimensions : 95 * 1 

A u x i l i a r y  ID: Zero 

Elements: 

I t e m  1: Substructure number (integer1 ., 

I t e m  2: B i t s  59-18: User selected display code (H 
format) freedom a c t i v i t y  label for 
p a r t i t i o n  1 of t h e  equilibrium 
equations- Default is 4-E. 

B i t s  17-0: Sum of p a r t i t i o n  1 freedoms, 
I 
~ I t e m  3: B i t s  59-18: Same as I t e m  2 but f o r  pa r t i t i on  2. 

Default is 6RRETAIN. 

B i t s  17-0: Sum of p a r t i t i o n  2 freedoms- 

Item 4: B i t s  59-18: Same as S t e m  2 but f o r  pa r t i t i on  3 ,  
Default is 7RSUPPORT- 

B i t s  17-0: Sum of par i t i on  3 freedoms. 

I t e m  5: R e s e r v e d  for  fu tu re  use. 

Items 6-20: U s e r  selected freedom labels (? or 2 character BCD 
left-adjusted blank-filled words) fo r  manrnachine 
canrmunications associated with the in t e rna l  
k i n e m a t i c  freedoms 3-15, respectively,  for a l l  
rectangular Cartesian coordinate reference frames 
associated With set x and stage i, Default  words 
are TX, TY, TZ, RX, RYE and RZ, respectivexy, 
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Items 21-35:same as  items 6-20 b u t  for  a l l  c y l i n d r i c a l  
re fe rence  frames. Defaul t  words are T R ,  TT, TZ, 
RR, RT and RZ, respec t ive ly .  

Items 36-50:Same a s  items 6-20 b u t  f o r  a l l  s p h e r i c a l  r e fe rence  
frames. Default  words are TR, ‘IT, TP, RR, RT, and 
RP, respec t ive ly .  

c h r a c t e r  BCD l e f t - ad jus t ed  b l ank- f i l l ed  words) f o r  
manhachine communications a s soc ia t ed  wi th  t h e  
i n t e r n a l  f o r c e  freedoms 1-15, r e spec t ive ly ,  f o r  
a l l  r ec t angu la r  Ca r t e s i an  coord ina te  r e fe rence  
frames assoc ia t ed  with se t  x and s t age  i. Defaul t  
words are FX, FY,  FZ, MX, MY, and MZ. 

I t e m s  51-65:User s e l e c t e d  freedom f o r c e  l a b e l s  (1 o r  2 

Items 68-80:Same as  i t e m s  51-65 b u t  f o r  a l l  c y l i n d r i c a l  
r e fe rence  frames. Defaul t  words are FR, PT, F Z ,  
MR, MT, and MP, r e spec t ive ly .  

Items 81-95:Same as items 51-65 b u t  f o r  a l l  s p h e r i c a l  
r e fe rence  frames. Default words are FR, FT, FP, 
MR, MT, and MP, r e spec t ive ly .  

Generation : Programs JMAT and SUBCNTR of t h e  i n t e r a c t  
preprocessor. 

50.86 



ELEMENT REY MATRIX 

File:  

Index Name: 

Type: 

Dimensions: 

Auxiliary ID: 

Elements : 

Row I: 

DATARMF 

KELEKEY 

MIXED 

N * 1 where N is a variable  t h a t  i s  dependent upon 
the  number of element types and the number of 
stress types, properties and property input 
combinations for  each of the s t i f f n e s s  f i n i t e  
elements i n  the  ATLAS l i b ra ry -  

Word 1: DATARNF 
Word 2: KELEXEY 
Words 3-10: Zero 

Integer t h a t  is the t o t a l  number of element types 
(NEL) current ly  avai lable  in ATLAS, 

ROW 2- (NEZ+1) : 

Element ident i f ica t ion  and addresses, 

B i t s  59-24: Literal  identifications of element 
types i n  left adjusted, blank- 
f i l l e d  display code - 

B i t s  23-15: Zero-f i l l e d .  

Bits 14-0: Right-adjusted 1 5  b i t  integers  t h a t  
are equal t o  t h e  f i r s t  row of data 
for each element type. For a 
spec i f i c  element type (I) l e t  
ELROW(1) be the beginning row. 

ROW (NEL+2) -26: 

Blank - reserved f o r  fu tu re  use. 

The rest of the  matrix w i l l  be occupied by NEL 
blocks of data, a block for each element type- 
Within each block, the folluwing 4 groups of data 
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are s t o r e d  i n  t h e  order  i nd ica t ed  f o r  each element 
type ( 1 )  

GROUE NUMBER OF ROWS ----I_-- DESCRIPTION 

1 

2 

2 General information and table of 
c o n t e n t s  for element type  (I). 

N P  Property l i terals,  

3 N S  Stress l i terals .  

4 N L P I C + l  Information f o r  l e g a l  property input  
combinations. 

The contents  of each row i n  t h e s e  4 groups are described i n  
d e t a i l  below: 

Row ELROW (I) - Three packed in t ege r s .  

B i t s  59-48: LLPCE R e l a t i v e  l o c a t i o n  of  l e g a l  
property inpu t  combinations 
w i t h  respect t o  row ELROW(1) , 
The information for t h e  
combinations w i l l  be s to red  i n  
a block of rows beginning w i t h  
row (ELROW(1) + LLPCE) . 

Bits 47-39: MAXNOD Maximum number of nodes 
requi red  t o  describe t h e  
element. 

requi red  t o  describe t h e  
element , 

B i t s  38-30: MINNOD Minimum number of nodes 

B i t s  29-0: -- Zero-f i l l e d ,  reserved for 
f u t u r e  use. 

Row ELROW(1) +1 - Five packed 1 2  b i t  in tegers .  

B i t s  59-48: NP N u m b e r  of i t em i n  t h e  
property list. 

B i t s  47-36: NS Number of stress types.  
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B i t s  35-24: NLPIC Number of legal property i n p u t  
combinations (57) 

B i t s  23-12: NN Maximum number of nodes used 
i n  the p r i n t i n g  of element 
type  information. 

B i t s  11-0: LSTL Re la t ive  loca t ion  of stress 
l i t e r a l s  w i t h  respect t o  
ELROW(1). The stress literals 
a r e  s t o r e d  i n  a block of rows 
beginning w i t h  row (ELROW (I) t 
LSTL) 0 

Groups 2 and 3 con ta in  l i t e r a l s  t h a t  are right adjusted,  blank 
f i l l e d  i n  d i sp l ay  code: 

GROUP 2: 

Row ELROW+2 PRoP(1)  - First element property l i t e ra l .  

Row ELROW+NP+l PROP(NS) - L a s t  element property l i t e r a l .  

Row ELROW (I) +LSTL STRS(1) - First element stress 
l i t e r a l .  

Row ELROW (I) +LSTL+NS-l STRS (NS) - L a s t  element  stress literal. 

Pow ELROW (I) +LLPCS NLPIC 6 bit i n t e g e r s  s t o r e d  l e f t  t o  
r i g h t ,  ze ro  f i l l e d .  Each i n t e g e r  
i d e n t i f i e s  the number of inpu t  
va lues  corresponding t o  one of the 
legal property i n p u t  combinations. 
The case where a l l  p r o p e r t i e s  a r e  
inpu t  is n o t  included. 

Kows ELROS (I) +LLPCE+l to 
ELROW (I) +LLPCE+NLPIC Expansion keys for l e g a l  property 

i n p u t  combinations. Each key is 
made up of 4 bit i n t e g e r s  and 
occupies as many words as  needed. 
The i n t e g e r s  are s to red  l e f t  t o  
r i g h t  w i t h  z e ro  fill i n  the  l a s t  
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Generqtion : 

word. As an example, assume the 
property l i s t  contains 10 items (NP 
= 10) and only 3 of these i t e m s  are 
input; the  other 7 being defaulted.  
The expansion key, 1 2 3 0 0 1 2 2 
0 3 ,  would indicate  the  following: 

a) Input value 1 would be used 
for PROP(1) and PROP (6) . 

b) Input value 2 would be used 
for PROP(2), FROP(7) and 
PROP (8) 

c) Input value 3 would be used 
f o r  PROP (3)  and PROP (10). 

a) PROP(4), PROP 15) and PROP (9) 
would be set equal to zero. 

Program ELKEYPR of the  elementkey preprocessor. 
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ELEMENT KEY ~ T R l X  

- ROW CONTENTS 

1 
2 

14 

26 

ROD 
BEAM 
SPAR 
COVER 
PLATE 
;PLATE 

B R I  CK 
SCALAR 
SROD 
SPLATE 
CPLATE 
CCOVER 

27 
38 
70 

110 
145 
170 

205 
220 
245 
26 0 
28 0 
300 

DESCRI PTl.ON 

No. of E l e m e n t  Types. 
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ELEMENT KEY MATRIX (Cont'd) 

Elementt .ROD or 1 

ROW 

27 LLPCE,tdAXNODE, IINNODE 

29 

31 

NP,NS,NLP IC, NN, LSTL 

P r o p e r t y  L i t e r a l s  

S t r e s s  L i t e r a l s  

34 NP(4 1 
35 Expans i on Keys 
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R O 1  

38 

40 

53 

61 

68 

ELUVlEIdT KEY 

Element: B 

LLPCE, MAXNODE, 
NP, NS, NLP I C, NN, LSTL 

e r t y  L i t e r a l s  

S t r e s s  L i t e r a l s  

NP( i) 

Expans i on Keys 
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ROW 

70 

72 

85 

93 

102 

Elernentr SPAR or 3 

23 21 21 
13 61 91 2 15  

1-WEB 
F AREAlU 
FAREAl L 
FARE A 2U 
F ARE R 2L 

O(1 YJ 
N U L  
N?)U 
O ( 2 n  

A-LMP 1 U 
A-LMP 11 
A-LMP2U 
A-LMP2L 

P-G APU 
S i  GMA-U 

P-LMPU 
P- CAPL 

S I GMA-L 
P-LMPL 

Q-EQU I V 
TAU-M AX 

LLPCE,MAXNODE, MINNODE 
NP,NS,NLP IC,NN,LSTL 

P r o p e r t y  L i t e r a l s  

Stress L i t e r a l s  

Expant i on Keys 
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ROW 

t10 

112 

122 

132 

139 

ELEMENT K 

Element: COVER or 4 

22 4 3 
10 10 7 4 12 

T U  )L 
. T(2)L 

ALPHAL 
BETAL 

SlGMAlU 
SI GMA2U 
TAU 1 2U 

SI 6-S 1U 
SI G-S2U 
SIGNtAIL 
SI GMA2L 

TAU1 21 
S I  G-Sl L 

I S I G-S2L 

LLPCE, MAXNOOE, M 1 NNODE, 
NP, NS, NLP I C, NN, LSTL 

P r o p e r t y  L i t e r a l s  

S t r e s s  L i t e r a l s  

NP( i) 

Expans i on Keys 



ROW 

145 

147 

152 

157 

161 

ELEMENT KEY MATRIX (Cont'd ) 

Element: PLATE or 5 

LLPCE, MAXNODE,MlNNODE 
NP,NS,NLPIC,NN,LSTL 

P r o p e r t y  L i t e r a l s  

S I GMAl 
S 1 GMA2 

TAU 12 
SIGMAS1 

I SI GMAS2 

S t r e s s  L i t e r a l s  

NP( i )  

Expansion Keys 
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ROW 

1 7 0  

1 7 2  

103 

109 

199 

ELEMENT KN ~ T ~ I X  (Con€%) 

Elemedt GPLATE ,or 6 

T- M EM B i 
T-MEW2 
T- M 8 3  EM 
T- MEM54 
T- ME85 HI 
T-BENDl. 
T-BEND2 
?-BEN03 
?- 5 4  END 
T- 5 5  END 

ALPHA 
SI GMAl 
S I GMA2 

TAU1 2 
M1 
M2 

LLPCE, MAXNODE, M I NNODE 
NP, NS, NLPIC, NN, LSTL 

Property Literals 

Stress L i  terafs 

Expansion Keys 



ELEMENT KEY MATRIX (Cont'd) 

Elements BRlCK or 8 

ROW 

205 LLPCE, MAXNODE, M INNODE 
NP,NS,NLP IC, NN,LSTL 

2 07 

Stress Literals 

212 
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ROW 

22 0 

222 

220 

234 

237 

ELEMENT KN NlATRIX (Cont'dl 

Element2 SCALAR or 9 

LLPCE,MAXNODE,MI NNODE 
NP , NS, NLP I C, NN, LSTL 

P r o p e r t y  L i t e r a l s  

S t r e s s  L i t e r a l s  

NP( i) 

Expansion Keys 
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kEMENT KEY MATRIX (Cont'd) 

Element$ SROD or 10 

249 

ROW 

P1 
P2 

(P/A) 1 
P21/L Stress Literals 

245 LLPCE,MAXNODE,MINNODE 

247 
NP , NS, NLP I C, NN, LSTL 
Property Literals 

254 NP( i 1 
255 Expans i on Keys 
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ELEMENT KEY ~ T ~ ~ X  (Cont'd) 

Element: SPMTE or 11 

ROW 

262 
26 3 Q-EQU I V 

26 9 

a2 1 
Q23 
q43 

. 441 
TAU-MAX 

W-AVG 

LLPCE, MAXNODE,# INNODE 
. NP, NS, NLP I C, NN, LSTL 

P r o p e r t y  L i t e r a l  

S t r e s s  L i t e r a l s  
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ROW 

28 0 

28 2 

2 9 4  

ELEMENT KEY MATRIX (Cont'dd) 

Element: CPLATE or 12 

0 8 3 
1 2  3 0 8 1 4  

AREF 
1am01 
L AM 02 
LAN103 
1a104 
1am05 
1am06 
1am07 
1am08 
1am09 
LAM1 0 
TH I CK 

EPSI  
ep52 

GAM1 2 
SI G M A l  
SI GMA2 

TAU1 2 

LLPCE,MAXNODE,MINNODE 
NP, NS, NLPl C,NN, LSTL 
P r o p e r t y  L i t e r a l s  

S t r e s s  L i t e r a l s  
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ROW 

300 

302 

326 

ELEMENT KEY MATRIX (Cont'd) 

Element: CCOVER or 13 

0 4 3 
24 6 0 4 26 

AREF-U 
AREF-L 

LAM01 -U 
LAM02 -U 
LAM03-U 
LAMO4-U 
LAM05 -U 
LAM06 -U 
LAM07 - U  
LAM08-U 
LAMO9-U 
LAMl 0-U 
LAM0 1 -L  
LAM02 -L 
LAM03-L 
LAM04-L 
LAMO5-L 
LAM06 -L  
LAM07 -L  
LAMOB-L 
LAM09 -L 
LAMl 0 - L 

TH I C K -  L 
TH I CK 4U 

E P S l U  
EP9 2U 

G A M l  2U 
EPSlL 
EP S2L 

G A M l  2L 

LLPCE, MAXNODE, M INNODE 
NP, NS, NLP I C,  NN, LSTL 
P r o p e r t y  L i t e r a l s  

S t r e s s  L i t e r a l s  



MATERIP& CODE MATRIX 

--- F i l e -  CATARNF 

Lndex N-2: KMATERA 

w: MIXED 

------ Dimensions 100 * 1 

Auxi&&I.ry-ID: Word 1: DATARNF 
Word 2: KMATERA 
Words 3-10: Zero 

----- Eleme&t: Row K of t h e  matrix contains the integer H i f  
material p r o p e r t i e s  are defined for material code 
K. If no p r o p e r t i e s  are defined,  TOW K i s  zero. 

Generation : Program DPMATER of t h e  material data p r e p r o c e s s o r .  
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&&TBIA.L DATA MATRICES 

Fjlel 

Index Namg:  

Q!fmensions: 

C o l .  1: 

C O l .  2: 

DATARNF 

KM00001, KM00002, ... e., KM00050 f o r  s t a n d a r d  
materials. 

KMOOO51, KM00052, ..e., KMOOO99 for spec ia l  
materia 1s 

MIXED 

N * 3 2  where N is  t h e  number of tempera tures  a t  
which material p r o p e r t i e s  are def ined  for a 
material  proper ty  code--the code being de f ined  by 
MXX where X X  are the l a s t  two d i g i t s  i n  the matr ix  
name . 
Word 1: DATARNF 
Word 2: The m a t r i x  index  name 
Words 3-10: Zero 

Each row of t h e  ma t r ix  c o n t a i n s  the fo l lowing 
da ta  : 

The tempera ture  a t  which t h e  p r o p e r t i e s  a r e  
s p e c i f i e d  ( O  Fahrenhei t )  

Densi ty  ( lb s / cub ic  inch )  a t  700F 

Col. 3,7,11: E , E , E , Youngs moduli ( p s i )  

cOl* 488,12: v12 8 v23 V vgl V Poissons r a t i o s  

C o l .  5#9#13: G , G , G , Shear  moduli ( p s i )  

col. 6,10,14: c1 , , e3' Linea r  t he rma l  s t r a i n  (percent )  . 
co l .  15-17: FTU1, FTU2, FTU3 u l t i m a t e  t e n s i o n  stress 

a l lowab les  { p s i )  i n  d i r e c t i o n s  1-2-3, r e s p e c t i v e l y  

a l lowab les  ( p s i )  i n  d i r e c t i o n s  1-2-3, r e s p e c t i v e l y  

( p s i )  in planes  1-2, 2-3,  3-1, r e s p e c t i v e l y  

Col. 18-20: FCUl, FCU2, FCU3 u l t i m a t e  compression stress 

C o l .  21-23: FSU1, FSU2, FSU3 u l t i m a t e  shear stress allowables 
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Col. 24-26: FTY1, PTY2, FTYX y i e l d  t ens ion  stress allowables 

Col. 27-29: FCY1, FCY2, FCY3 y i e l d  compression stress 

( p s i )  i n  d i r e c t i o n s  1-2-3, r e spec t ive ly  

al lowables  { p s i )  i n  d i r e c t i o n s  1-2-3, r e spec t ive ly  

C o l .  30-32: FSYl, FSY2, FSY3 y i e l d  shear  stress al lowables  
( p s i )  i n  planes 1-2, 2-3, 3-1, r e spec t ive ly  

NOTE: The property d a t a  a re  def ined r e l a t i v e  t o  the 
orthogonal (na tura l )  axes, denoted by 1-2-3, of the 
material. A s i n g l e  subsc r ip t  denotes  a p a r t i c u l a r  
ax i s ,  whereas a double subsc r ip t  denotes a p a r t i c u l a r  
natural-axes plane r e l a t i v e  t o  which t h e  property is 
assoc ia ted .  

G_eaer a t : Program DPMATER of t h e  ma te r i a l  da ta  preprocessor. 
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File: 

Index : 

- 

z Y E =  

D i m e n s i o n  : 

Auxil iary ID: 

Elements: -- 
I t e m  1: 

COMPOSITE MATERIAL MATRIX 

DATARNF 

KcplSUMM 

MIXED 

N*1, where N = NCO+l+NTj*NV 

Word 1: 
Word 2: 
Word 3: 
Words 4-10: 

B i t s  59-29: 

B i t s  28-5: 

B i t s  4-0: 

I t e m  2-Nco: 

B i t s  59-48: 

B i t s  47-25: 

B i t s  24-19: 

B i t s  18-15: 

B i t s  14-0: 

DATaRNF 
KCMSUMM 
NSP, number of materials de fhed .  
Zero 

A 1 i n  bit j indicates t h a t  
material 60-j has been defined. 

Reserved 

NCO, t h e  maximum m a t e r i a l  number 
defined .i 

Thickness*lOOO (layer thickness} . 
Future use, 

N u m b e r  of values per temperature 
Nv 

N u m b e r  of temperature levels, 

Pointer to data. I t e m  i + l  is t h e  
pointer  word for material C i ,  
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Item NCO+ 2-N: 

The fol lowing data for each temperature (NT] 
temperatures f o r  the j-th material). 

OR DER PROP COMMENTS 

0 

8 
9 

10  
1 1  
1 2  
1 3  
1 4  
1 5  
16 
1 7  

S Area dens i ty  (lb/in2) : 
before f irst  temp. 

T Temperature OF 
E l  Young's mod i n  f irst  d irec t ion  
E2 Young's mod in second d i r e c t i o n  
v 1 2  Poisson's r a t i o  
G12 Shear mod 
ET 1 Thermal strain in first d irec t ion  
ET2 Thermal s t r a i n  i n  second d irec t ion  

FTU 1 
FTU2 
FCU 1 
FCU2 
FSU 
FTY 1 
FTY 2 
FCY 7 
FCY2 
FSY 

Allowables 

Program DPMATER of the  material data preprocessor. 
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-- Fi l e :  DATAI;INF 

------ Index Name: KEC0MAa 

, T Y E  : M I X E D  

Q&pgssa~ : M * 1 where M is e q u a l  t o  the number of f l e x i b l e  
element matrices 

As&&&_agy I D :  Word 1: DATARNF 
Word 2: RECQMAa 
Words 3-10: Zero 

gJe_mgnm~: Bow i c o n t a i n s  t h e  f i rs t  word of t h e  f l e x i b l e  
element d a t a  mat r ix  i. 

Genera&- : Program SELEPEO of  the stiffness preprocessor. 
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ELEMENT PROPERTY =DE MATRICES ------- 

- Fi&: CATARNF 

--- I ndex-ymgee: KEPCVRa ( inpu t  order) 
KEPCVIa ( i n t e r n a l  o rde r )  
KEPCVUa (use r  o r d e r )  

T Y S  : MIXED 

--------- Dimensions : M*l, where M = [Number of e l e n e n t s  + 4)  /5 

qgggliyy-ID: word 1: DATARNF 
Word 2: The ma t r ix  index  name. 
words 3-10: Zero 

------ Element E: B i t s  59-48 of word i c o n t a i n  t h e  proper ty  code f o r  
the (Si-4)th element i n  t h e  r e s p e c t i v e  order ,  Bits 
47-36 c o n t a i n  t h e  proper ty  code f o r  t h e  (5i-3) t h  
element,  etc, Thus t h e  proper ty  codes are s t o r e d  
l e f t  t o  r i g h t ,  5 t o  a word. The unused p o r t i o n  of 
t h e  last word is z e r o  f i l l e d .  

------- Generation: Programs SELERCH and SELEPRO of the stiffness 
preprocessor .  
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-I__ F i l e :  CATARNF 

----- Index Dame: --- KINPCSa 

TyPe: MIXED 

-------- D i m e  n s i ons : M * 1 where M equals t h e  number of rows i n  the 
KNOALTa matrix. 

Au,~&igavz: Word 1: DATARNF 
Word 2: K I N P C S a  
Words 3-10: Zero 

-I---- E l e m e n t  E: A t y p i c a l  row of t h e  m a t r i x  conta ins :  

B i t s  59-12: Reserved for f u t u r e  use 

B i t s  11-0 : I n p u t  l o c a l  coordinate system 

The node r e p r e s e n t e d  by r o w  i i s  i d e n t i c a l  t o  t h a t  
r e p r e s e n t e d  by  row i i n  t h e  nodal  d a t a  matr ix .  
Thus t h e  nodal  correspondence t a b l e  may be used t o  
o b t a i n  the node-row correspondence of t h i s  matrix. 

Gene ration : Program SSTINCO of  the s t i f f n e s s  preprocessor .  
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F i l e :  CATAFNF 

Index Name: KLCTO 0 a 

- Ty.pe: MIXED 

DimeGsions: M 9 1 where M i s  t h e  number of f l e x i b l e  elements. 

Auxilj2yy-B: Word 1: DATARNF 
Word 2: KLCTO 0 a 
Words 3-10: Zero 

-------- 

------ Elements: A t y p i c a l  row (i) c o n t a i n s  4 packed 15  bit 
i n t e g e r s ,  (j), (k), (L) and ( M )  descr ibed  as  
follows: 

B i t s  59-45: (j) i n p u t  sequence number 
corresponding t o  internal element 
(i 1 

E i t s  44-30: (k) I n t e r n a l  element number 
corresponding to i n p u t  sequence 
number (i) 

B i t s  29-15: (L) User element numbers s t o r e d  i n  
i n c r e a s i n g  o r d e r  

B i t s  14-0: (W) I n t e r n a l  element number 
corresponding t o  u s e r  element 
number ( L )  

Generation: Program SELEPF.0 of t h e  stiff ness preprocessor. 
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E l e m e n t  E.: 
-I_--- 

Item 1: 

I t e m  2-4: 

Item 5-13: 

Genera$&=: 

OATARNF 

KLQC00a 

MIXED 

13 * N where N i s  number of l o c a l  c,oordinate 
sys tems.  

Word 1: DATARNF 
Word 2: KLBCQBa 
Words 3-10: Zero 

A t y p i c a l  column j con ta ins  t h e  following 
information pe r t a in ing  t o  l o c a l  coordinate  s y s t e m  
j: 

E i t s  59-18: U s e r  I D  f o r  l o c a l  coordinate  
system. Display code l e f t -  
ad jus ted ,  b lank-f i l l ed .  

REC t o  i n d i c a t e  t h e  type  of 
coord ina te  sys t em (cy l ind r i ca l ,  
s p h e r i c a l  o r  rec tangular )  

E i t s  17-0: The c h a r a c t e r s  (BCD) CYL, SPH or 

Global coord ina tes  of l o c a l  o r i g i n  (x, y ,  2). 

Elements of the 3 x 3 t ransformation matrix,  t, 
t h a t  t r a n s f o r m  a g l o b a l  r ep resen ta t ion  t o  a l o c a l  
V ( l o c a l )  = t V(globa1) . The order  of t h e  elements 
is tll, t21, t31,  t12, ..., t33. 
Program SNODRCH of t h e  s t i f f n e s s  preprocessor. 

i 
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-- F i l e :  CATARNE 

KMELNBa 

- Type: MIXED 

g-iocms : M * 1 where: 

L 
M = 1 + L + ( N i  + 4)/5 

i = l  
L = number of f l e x i b l e  s t r u c t u r a l  elements 
Ni= number of nodes defining element i (2  1) 

Ag&&&,ayy ID: Word 1: DATARNF 
Word 2: KMELN0a 
Words 3-10: Zero 

Item 1: Eits 59-15: Not u s e d  at present 

Eits 14-0: Number of f l e x i b l e  structural 
elements, 

I t e m  2-L+l: Contain 5 packed numbers p e r  element. 

Bits 59-54: Element code (integer] 

E i t s  53-47: Number of nodes ( i n t e g e r )  

Bits 46-39: The element property summary. 

The element property summary is zero except f o r  
the fo l lowing  elements: 

EEAM: Bit 46: 1 i f  IY > 0 
0 if IY = (3 

Bit 45: 1 if I2 > 0 
0 i f  IZ = 0 

Bits 44-39: 0 
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COVER: B i t  46: 1 i f  upper s u r f a c e  
p re sen t  . 
0 if no su r face  present  

sur face .  
B i t  45: Simi lar  f o r  lower 

B i t s  44-39: 0 

CPLATE: B i t s  46-43: Number of laminae. 

B i t s  42-39: 0 

CCOVER: B i t s  46-43: Number of laminae i n  
upper p l a t e .  

B i t s  42-39: Lower plate .  

B i t s  38-30: Reserved for  futumre use 

B i t s  29-15: Element u s e r  label ( in t ege r )  

B i t s  14-0: Poin te r  (within t h i s  matrix) t o  
packed nodes f o r  t h i s  element 
( in t ege r )  

Items L+2-M: Contains u p  t o  5 packed 12 b i t  i n t e g e r s  p e r  
word, r ep resen t ing  t h e  i n t e r n a l  nodes f o r  a 
p a r t i c u l a r  element. For each element, t h i s  
information s t a r t s  in t h e  left-most p o s i t i o n  of 
t h e  word defined by t h e  po in te r  of this element 
and uses a s  many words as needed by t h e  number of 
nodes. For a l l  words a f i l l  l e f t  t o  r i g h t  is  
employed. Unused b i t s  are ze ro  f i l l e d .  

Generation : Program SELEPRO of t h e  s t i f f n e s s  preprocessor. 



F i l e :  - 
Index hame: 

Type: 

D i m e n s i o n s  : 

Auxiliary ID: 

E l e m e n t s :  

I t e m  1: 

I t e m  2: 

I t e m  3: 

xtem 4: 

l i t e m  5-X: 

KNC100a 

MIxlm 

M*l where 

M =  

J =  

I =  

K =  

N =  

L N N =  

SNN = 

zero 

I 

4 + J + K + N  

fLNN+S9)/60-1/60 

( ( (SNN-1)/60) *60)+1 - 

fJ* 3) /4 

N u m b e r  of nodes 

Largest user node number 

Smallest user node number 

Highest user noue number 

Pointer to  start of: Block 

Pointer to start of: Block 

Eilolck 1 w h e r e  x = J+4 

2 

3 

Table  to indicate the presence of a user id, B i t  
59 in the first w o r d  corresponds to the number in 
i t e m  1. Successive bits repsesent sequentially 
increasing node numbers, If a bit  is "onw the 
number represented by it is  a user node number. 



Item X+l-Y: Block 2 where Y = X+X 

Each word contains 4 packed 15 bit numbers each of 
which was a value equal to the cumulative sum of 
all the %nW bits  up to but not including the 
corresponding word i n  Block . Thus the f i r s t  
word in Block 2 contains the sums for the first 4 
WOIrdS Block 1 and So on- 

Item Y+l-Y+N: Block 3 where N = number of nodes 

A t y p i c a l  row Y + i  contains 3 packed 20 b i t  
integers as tollows: 

B i t s  59-40: The user node number. (31, 

number (i) : 

matrk- Row (K) of the nodal data 
matrix contain the coordinates of 
internal node i) , user node (j) ; 

ing to the internal node 

B i t s  39-20: Pointer. (K) , to the nodal data 

bits 19-0: The internal node number, (in), 
corresponding to the user node 
number represented by the i-th "on" 
bit in Block 3, 

- Generation : Program SNODPRO of the s t i f fness  preprocessor, 
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U I  File: 

------ Index Name: 

T 9 ~ e  : 

-------- Dimensions: 

E lementz: 

Item 1: 

NO- CONNECTIVITY MATRIZ 

DATARNF 

KNDCQNa 

MIXED 

N*l where N = 1 + NOD5 + NSTR + NCON, 

NOD5 = Number of nodes divided by 5. 
NSTR = Number of s t r u c u t r a l  nodes. 
NCON = Variab le  depending on dens i ty  of 

connec t iv i ty  matrix , 

Word 1: DATARNF 
Word 2: KNDCBNa 
words 3-10: Zero 

B i t s  59-45: Number of nodes. 

B i t s  44-30: Number of s t r u c t u r a l  nodes, 

B i t s  29-15: Maximum nodal band w i d t h  of lower 
t r i a n g u l a r  connec t iv i ty  matr ix  
(LTCM) . 

B i t s  14-0: Maximum number of non-zero elements 
i n  one row of LTCM. 

Items 2-NOD5+1: 

Item i + l  corresponds t o  t h e  i t h  i n t e r n a l  node and 
con ta ins  i t s  i n t e r n a l  s t r u c t u r a l  node number 
( I S N N )  . If it is n o t  a s t r u c t u r a l  node the item 
i s  zero. 

Items NOD5+2=NODS+NSTR+l: 

B i t s  59-45: 

B i t s  44-30: 

ISNN of largest  node connected to 
t h i s  s t r u c t u r a l  node. 

ISNN of lowest node connected to 
this s t r u c t u r a l  node. (Zero i f  no 
lower connec t iv i ty)  



E i t s  29-15: Number of nodal c o n n e c t i v i t i e s  for 
this node. 

B i t s  14-0: Pointer to  row of connect iv i ty  
matrix for t h i s  node. 

Items NODS+NSTR+2-N: 

For  each structural  node, the I S N N  of lower 
connected nodes a r e  packed f ive  to a word. 

Egneration: Program SELEPRO of the s t i f f n e s s  preprocessor. 
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F i l e :  

Index Name: 

_I_ 

Type: 

Dimensions : 

A u x i l i a r y  ID: 

Elements : 

I t e m  1: 

ELEPilENT NODAL DATA MATRIX 

DATARNF 

KNPOO la, KN@O02a, a e 8 RMp999a 

MIXED 

M * l ,  where M is between 2500 and 3000 words, 
blocked so that the matrix does not contain 
partial element data. 

Word 1: 
Word 2: 
Words 3-10: 

B i t s  59-30: 

B i t s  29-15: 

B i t s  14-0: 

I t e m  2-NF+7: 

B i t s  59-54: 

Bits 53-47: 

B i t s  46-40: 

Bits 39: 

Bits 38-30: 

Bits 29-t5: 

Sits 14-0: 

DATARNF 
The matrix index name 
Zero 

R e s e r v e d  for future use 

N F ,  number of elements contained in  
this partition 

NBEG, internal number of first 
element i n  this partition. 

EG, the element code, 

NOD, t h e  number of nodes. 

Reserved for future use - 
Flag for  indicating existence of 
delta coordinates (if equal to  1). 

Total number of words i n  data body. 

UZABEL, element user number, 

POINT, pointer to be body of 
elentent data. 
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I t e m  NF+Z-M: 

POINT + 0 :  

POINT + 1: 

POINT + 2: 

POINT + 3: 

POINT + 4: 

POINT + 5 :  

POINT + 6 :  

Generation: 

B i t s  59: Indicates existence of shear nodes, 

Bits 58-47: Input seqyene number of node. 

B i t s  46-35: Analysis coordinate system. 

B i t s  34-20: Input record number of nodes, 

B i t s  19-0: U s e r  node nmber. 

X-coordinate for the first node, 

Y-coordinate fo r  the first node. 

Z-coordinate for the first node, 

A X-coordinate for the first node. 

A Y-coordinate for the first node. 

A Z-coordinate for the first node, 

Repeat for the next node as ordered i n  KSF matrix. 

Repeat for the next element, 

Program SELEPRO of the s t i f f n e s s  proprocessor- 
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NODAL DATA MATRIX 

File: 

Index Name: 

- 

%5% 

Dimensions : 

Auxiliary ID: 

Elements : 

I t e m  1: 

I t e m  2: 

I t e m  3: 

I t e m  4: 

DATARNF 

KNplALTa 

MIXED 

M*4 w h e r e  M is dependent on the number and type 
of of nodes- 

Word ?: 
Word 2: 
Words 3-10: 

A typical row 

B i t  59: 

B i t s  58-47: 

B i t s  46-35: 

B i t s  34-20: 

B i t s  79-0: 

N o d e  global X 

N o d e  global Y 

Node global 2 

DATARNF 
KNOALTa 
Z e r o  

of the nodal data matrix contains: 

R e s e r v e d  f o r  f U t U r e  use, 

Input sequence nmber of t h e  node- 

Analysis coordinate s y s t e m .  

Input record number of the node, 

U s e r  node number. 

coordinate 

coordinate 

coordinate 

In  the case of a node pa i r  two consecutive r o w s  have 
the same contents i n  column 1, The second row '  i n  
columns 2, 3, 4 contain the AX, AY, AZ values fo r  the 
nodes, The data f o r  user node n does not necessarily 
appear i n  r o w  n of the nodal data m a t r i x -  
correspondence table may be referred t o  obtain the 
node-row correspondence, 

The nodal 

Generation : Program SSTINCO of the s t i f f n e s s  preprocessor, 

50,122 



- PARAMETER MATRIX 

- F&&: DATARNF 

- Ty=: MIXED 

Dimensions: 25 * N where N i s  t h e  maximum def ined  s t i f f n e s s  
set number. N is  l i m i t e d  to 36 .  

&&@J.jarv ID: Word 1: DATARNF 
Word 2: KPARMSl 
Words 3-10: Zero 

Elements: ------- 
Item 1-8: Eighty c h a r a c t e r s  f o r  problem i d e n t i f i c a t i o n .  

These 80 c h a r a c t e r s  are taken  d i r e c t l y  from t h e  
PROBLEM I D  card appearing a t  t h e  head of t h e  
c o n t r o l  program being executed a t  the  t i m e  t h i s  
da ta  w a s  read. 

I t e m  9: Number of nodes ( i n t e g e r  S 4095) 

I t e m  10: Number of nodal data matrix rows 

I t e m  11: Maximum u s e r  node number 

Item 12: A code word i n d i c a t i n g  t h e  s t a t u s  of t h e  s t i f f n e s s  

I t e m  13: Number of f l e x i b l e  elements 

i npu t  preprocessing 

Item 1 4 :  Number of f l e x i b l e  s t r u c t u r a l  da ta  matrices 

Item 15: Number of rows (o r  s t r u c t u r a l  elements ) p e r  
s t r u c t u r a l  da t a  mat r ix  ( in t ege r )  

I t e m  16: Number of r i g i d  s t r u c t u r a l  e lements  ( i n t ege r )  

Item 17: N u m b e r  of r i g i d  s t r u c t u r a l  d a t a  matr ices  ( in teger )  

I t e n  18: Number of property data records  input  

I t e n  19: Number of special  m a t e r i a l s  used. 



I t e m  20: Number of defined execution stages 

I t e m  21: Lumping factor. 

Itern 22: Maximum number of nodes used f o r  brick elements. 

I t e m  23: BIGBRICK i n d i c a t i o n  -1  i f  nodal stresses are 
produced for bricks,  

Item 24-25: Reserved for future use. 

Generation : Program SSTINCO of the  s t i f fness  preprocessor. 
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File: - 
Index Name: 

Type: 

D i m e n s i o n s  : 

Auxiliary I D :  

Elements : 

I t e m  1: 

PROPERTY DATA MATRIX 

DATARNF 

KPR$PSa 

MIXED 

M W ,  where M = l+max 
and N P  is the number 
property code. 

property codes + C ( 3 + ~ ~ i )  
of properites fo r  the i t h  

Word 1: DATARNF 
Word 2: K P R p S a  
Wads 3-10: Zero 

Bits 59-12: Reserved f o r  future use- 

Bits 11-0: MC, maximum property code used, 

I t e m  2-(MC+7) : 

I t e m  i + 1 contains information for  property code 
i. If t h i s  code is n o t  defined, i t e m  i + 1 is 
zero. 

B i t s  59-28: Reserved for future use, 

B i t s  26-24: P t ,  property type 
0 = regular, 7 = composite 

B i t s  23-15: Np, number of properties for  code 

B i t s  14-0: P, points t o  property ident i f ie r .  

i. 

I t e m  (MC+2) -M: 

Property i den t i f i e r s  and property values for each 
property code, NP+3 words are stored i n  
consecutive words as follows: 
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Words 1-3: Thirty character p r o p e r t y  

words 4-NP+ 1 : P r o p e r t y  values. 

G_gEEEra&n_ : Program SPRORCH of t h e  stiffness p r e p r o c e s s o r .  

identifier input i n  text mode. 



EATARNF 

KSFOOIa, KSF002a, . . *, KSF999a. 

MIXED 

M * 1 where M is c u r r e n t l y  n o t  greater t h a n  2500, 
i n i t i a l l y  2500 words are r e s e r v e d  for  each 
p a r t i t i o n ,  When there i s  n o t  enough room for t he  
next  element, o r  there are no more elements ,  i ts  
dimension i s  reduced t o  t h e  a c t u a l  number of words 
used. 

& ~ ~ & i g x y , u :  Word 1 : DATARNF 
Word 2: The rnatrix index name. 
Words 3-10: Zero 

-------- Element E: 

I t e m  1: E i t s  59-30: Reserved for f u t u r e  use  

B i t s  29-15: NF,  number of  elements conta ined  
i n  t h i s  ma t r ix  ( i n t e g e r )  

B i t s  14-0: NBEG, i n t e r n a l  number of  first 

Item 2-NF+1: B i t s  59-54: EG, t h e  e lement  code ( i n t e g e r )  

e l e m e n t  i n  t h i s  p a r t i t i o n  ( in t ege r )  

B i t s  53-47: NOD, t h e  number of nodes ( i n t e g e r )  

B i t s  46-39: Reserved f o r  future u s e  

E i t s  38-30:  NTOT, t o t a l  number of words in 
element data body ( i n t e g e r )  

E i t s  29-15: ULABEL, The element u s e r  number 
[ i n t e g e r )  

E i t s  14-0: POINT, p o i n t e r  t o  the body of 
element data  ( i n t e g e r )  
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Item NF+2-M: Additional description of the elements, (bodies of 
element data). The pointer  word contains the 
followiny packed integers.  

B i t s  59-54: PC, number of properties (integer) 

B i t s  53-48: PP, property pointer, 0 i f  no 
propert ies  (integer) 

B i t s  47-39: Element property summary 

The element property summary is zero except for 
the following elements : 

BEAljl: Bit 46: I i f  IY > 0 
0 i f  IY = 0 

Bit 45: I i f  Iz > 0 
0 if I2 = 0 

SPAR: B i t  46: 1 i f  T-Web > 0 
0 if T-Web = 0 

COVER: B i t  46: f if upper surface present 
0 if no upper surface 

B i t  45: 1 i f  fower surface present 
0 i f  no l o w e r  surface 

CPLATE: B i t s  47-44: Number of laminae 

CCOVER: B i t s  47-44: Nuniher of laminae in 

Bits 43-39: Number of laminae i n  
upper plate 

lower p l a t e  

B i t s  38-24: KECORD, the  TADAREC input record 
number i n  which s t i f f n e s s  for this 
element w a s  input (integer) 

B i t s  23-15: &IC, t h e  material code, I f  greater  
than 400B, material is MC-400B but 
has zero weight ( in t ege r ) ,  if zero- 
t he  material is a composite. 

i n  degrees Fahrenheit ( integer) 
Sits 14-0: TC, the element temperature +IO000 
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The word fol lowing t h e  po in te r  word i s  t h e  f i r s t  
word of the element nodal data.  The nodes 
( i n t e r n a l  node numbers) are packed as 12 b i t  
i n t e g e r s ,  5 t o  a word, into t h i s  and t h e  follo 
words. The nodes a r e  stored l e f t  t o  r i g h t  with 
zero right fill. The number of nodal data words 
is t h u s  (NOD+4)/5.  There is a t  least  one node and 
a t  most 127 nodes p e r  element. If t h e r e  are 
property da t a ,  PC is  non-zero and the p r o p e r t i e s  
are s t o r e d  i n  f l o a t i n g  poin t  form, one t o  a word 
d i r e c t l y  fol lowing t h e  nodal data, The property 
po in te r  PP is t h e  r e l a t i v e  address  of t h e  f i r s t  
property (PP+POINT) . 
A schematic p i c t u r e  of a f l e x i b l e  e lement  matr ix  
is  shown below. 

Program SELEPRO of t h e  s t i f f n e s s  preprocessor,  



----- 

PROPERTY DATA 
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ASSEMBLY CONTROL VECTOR 

a u x i l i a r y  ID: 

------- Elements: 

Genera-: 

CATARNF 

KACVOba 

MIXED 

N * 1 where N i s  t h e  number of nodes f o r  t h i s  d a t a  
set. 

Zero 

A t y p i c a l  e n t r y  (j) i n  t h e  matr ix  i s  a s soc ia t ed  
with i n t e r n a l  node number j and conta ins  4 15 b i t  
f i e l d s  . 
B i t s  59-45: 

B i t s  44-30: 

B i t s  29-15: 

E i t s  14-0: 

15 freedom i n d i c a t o r s  for up t o  15 
degrees  of freedom, l e f t  t o  r i g h t ,  
p e r  node. A 1 b i t  i n  t h i s  f i e l d  
i n d i c a t e s  t h a t  t h e  freedom is 
8ffree,*g A zero  k i t  i n d i c a t e s  t h a t  
t h e  freedom i s  not  f r e e .  

15 freedom i n d i c a t o r s  f o r  up t o  15 
degrees of freedom, l e f t  t o  r i g h t ,  
p e r  node. A 1 b i t  i n  t h i s  f i e l d  
i n d i c a t e s  t h a t  t h e  freedom is t o  be 
r e t a ined .  A 0 b i t  i n d i c a t e s  t h a t  
the  freedom is  not  t o  be r e t a ined ,  

15 freedom i n d i c a t o r s  f o r  up t o  15 
degrees of freedom, l e f t  t o  r i g h t ,  
per node. A 1 b i t  i n  t h i s  f i e l d  
i n d i c a t e s  t h a t  t h e  freedom is  t o  be 
supported ( w i t h  zero or non-zero 
s p e c i f i e d  displacement),  A 0 b i t  
i n d i c a t e s  t h a t  t h e  freedom i s  no t  
t o  be supported. 

Reserved f o r  f u t u r e  use, 

Program SBCINPT of t h e  boundary condi t ion  
preprocessor.  
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-.--cI--- LOAD CASE CORRESPONDENCE TABLE 

--- F i l e -  DATARNF 

Name: KCBORba 

- Type: MIXED 

-------- Dimensions : 1 1  * N where N i s  the  number of load cases  defined 

A u x i  l&g.-D: Zero 

Element E: column i contains the fol lowing information f o r  

by t h e  loads data. 

t h e  i-th internal  load case.  

Item 1 :  USERID. This i s  e i t h e r  a character s t r i n g  stored 
left adjusted with zero fill or a positive 
integer  . 

I t e m  2-11: USER TITLE. Stored a s  a t e x t  string.  If no user 
t i t l e  is input, rows 2-11 are zero. 

Generatioq: Frogram SBCINPT of t h e  boundary condition 
preprocessor . 
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- File: 

Index Name: 

me: 

Dimensions: 

A u x i l i a r y  ID: 

Elements: 
_I_- 

I t e m  i: 

Item i+l: 

Fener a t ion : 

SPECIFIED DISPLACEMENT MATRIX 

DATARNF 

KDOOlba,KDOO;Zba,,,,.KD999ba 

MIIXED 

N*l w h e r e  N=block s i z e  (default  30001 

Zero 

This matrix consis ts  of a set of word pa i rs ,  

B i t s  59-48: D i r e c t  l o  in t e rna l  case number 

B i t s  47-36: In te rna l  node number 

B i t s  35-30: Freedom number 

B i t s  29-15: Input record number 

B i t s  I4- 9: Reserved 

B i t s  8 -0: In te rna l  local coordinate system 
number i n  which load was input 
(O=GLOBAL) 

V a l u e  of specif ied displacement 

Program SBCINPT of t h e  boundary 
preprocess or. 

condition 

50.133 



-NED FREEDO&IJECTOR 

-- File:  CATARNF 

---- Index pame: KRFVOba 

TYPe: MIXED 

-----I- Dimensions : N * 1 where N is the  dimension of the reduced 
matr ix  f o r  t h i s  data set  and execution s tage.  

& g i . l i a z I D :  Zero 

----- Element E: I t e m  [j) is a s s o c i a t e d  with t h e  j - th  r e t a i n e d  
freedom, This item con ta ins  2 packed 30 b i t  
i n t e g e r s  as follows: 

B i t s  59-30: The i n t e r n a l  node number f o r  t h i s  
r e t a i n e d  freedom. 

B i t s  29-0: The freedom number f o r  this 
r e t a i n e d  freedom, Freedom number 1 
i s  t h r u s t  i n  t h e  X d i r e c t i o n ,  
number 5 i s  r o t a t i o n  about the Y 
a x i s ,  etc. 

Generahg : Program SBCINPT of t h e  boundary condi t ion  
preprocessor. 
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I_. F i l e :  

Index Name: 

Type: 

Dbensicms : 

Auxiliary I D :  

Elements: 

I t e m  1: 

I t e m  2: 

I t e m  3: 

I t e m  4: 

I t e m  5: 

USER FREEDOM REFERENCE TABLE 

DATARNF' 

KUFRTOa 

MIXED 

95 * NS w h e r e  
condition and 

Word 1: 
Word 2: 
Words 3-30: 

NS is the n e r  of defined boundary 
superpositon stages. 

DATARNF 
KUFRTOa 
Zero 

The i t h  column corresponds t o  t h e  ith input 
boundary condition or superposit ion stage, The 
row e n t r i e s  are: 

Stage number (integer) (. 

B i t s  59-18: User selected freedom activity 
label for partition 1 of the 
equilibrium equations (H format) 
Default is 4EI[FREE, 

B i t s  73-0: Sum of p a r t i t i o n  1 type freedoms. 

B i t s  59-18: Same as I t e m  2 but f o r  par t i t ion  2. 
Default is 6HRETAIN. 

B i t s  17-0: Sum of p a r t i t i o n  2 type freedoms. 

Bits 59-18: Same as I t e m  2 but f o r  par t i t ion  3 ,  
Default is 7HSUPPORT- 

B i t s  17-0: Sum of partition 3 type freedoms. 

Reserved for future  use. 
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I t e m  6-20: U s e r  selected freedom labels (2 cha rac t e r  BCD 
l e f t - a d  ju s t ed  blank-f illed words) for manlmachine 
communications a s soc ia t ed  w i t h  t h e  i n t e r n a l  
kinematic freedoms 1-15, r e spec t ive ly ,  f o r  a l l  
r ec t angu la r  Ca r t e s i an  coord ina te  r e fe rence  frames 
a s soc ia t ed  w i t h  s e t  X and state i. Defaul t  words 
are TX, TY, TZ, RX, BY, and RZ, respectively. 

re ference  frames. Defaul t  words a r e  TR, TT, TZ, 
FR, RT, and RZ, r e spec t ive ly .  

I t e m  36-50: Same as items 6-20 b u t  for a l l  s p h e r i c a l  re fe rence  
frames. Default  words a r e  TR,  ‘IT, TP, RR, RT, and 
RP, respec t ive ly .  

I t e m  51-65: U s e r  selected freedom-force l a b e l s  (2 character 
BCD l e f t - a d j u s t e d  b l ank- f i l l ed  words) f o r  
man/machine communications a s soc ia t ed  w i t h  t h e  
i n t e r n a l  force f r e e d o m  1-15, r e spec t ive ly ,  for 
a l l  r ec t angu la r  Ca r t e s i an  coord ina te  r e fe rence  
frames a s soc ia t ed  wi th  s e t  X and stage i, Defaul t  

respec t ive ly .  

re fe rence  frames. Defaul t  words a r e  FR, m# FZ, 
MR, MT, and MZ, r espec t ive ly .  

Item 81-95: Same a s  i t e m s  51-65 but f o r  a l l  spher ica l  
re ference  frames. Defaul t  words a r e  FR,  ET, FP, 
MR, MT, and MP, r e spec t ive ly .  

Item 21-35: Same as items 6-20 b u t  for a l l  c y l i n d r i c a l  

words are F X ,  FY, FZ, MX8 MY, and MZ, 

Item 66-80: Same as i t e m s  51-65 but  f o r  a l l  c y l i n d r i c a l  

Generation: Program SBCINPT of t h e  boundary cond i t ion  
preprocessor . 



COMBINED LOAD CASE MATRIX -------------- 
-.--..- F i l e  2 

_------- Index Name- 

=: 

glementz: 

Item 1: 

I t e m  j: 

Item j+l: 

G,-ggtion: 

DATARNF 

LCBMBba 

MIXED 

21 * NCLC, NCLC = number o f  combined load cases. 

Word 1:  DATARNF 
Word 2: LC0MBba 
Words 3-10: Zero 

Column i contains information about the i-th 
combined load case. 

User I D  f o r  the  i-th input combination load case 

U s e r  I D  for the ( j / 2 )  t h  component load case  

Factor for  the ( j / 2 ) t h  component load case 

Program NTRLUDE of t h e  loads data preprocessor. 
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-u_ F i l e :  

----I---- LOAD CASE CORRESPONDENCE T&B&_E 

---e---- Index Name: 

-: 

g,jmensigEg: 

Auxiljggy ID:  

DATARNF 

LCPIQIRba 

MIXED 

1 1  * N where 
by the  loads 

Word 1:  
Word 2: 
Words 3-10: 

N i s  the number of load cases  defined 
data, 

DATARNF 
LC00Rba 
Zero 

glemg&Z: Column i contains the following information for 
t h e  i - t h  internal  load case. 

Item 1: USERID.  This is e i ther  a character s t r ing  stored 
left-adjusted with zero f i l l  or a pos i t ive  
integer , 

Item 2-11: USER TITLE. This is stored a s  a t e x t  string.  If 
no user t i t l e  i s  input, i t e m s  2-11 are zero, 

Generation: Program NTRLUDE of the loads data preprocessor. 
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SPECIFIED DISPLACEMENT MATRIX 

- File: DATARNF 

Index Name:  LDOOlba, LDOO2ba, --., LD999ba 

Type: MIXED 

Dimensions : N * 1 w h e r e  N = block s i z e  (default 3000) 

Auxiliary ID: Word 1: DATARNF 
Word 2: The matrix index name 
Words 3-70: Zero 

Elements: This matrix consists of a set of word pairs ,  

I t e m  i: B i t s  59-48: D i r e c t  loads in te rna l  case number 

B i t s  47-36: Internal  node number 

B i t s  35-30: Freedom number 

B i t s  29-75: Input record number 

B i t s  14-9: Reserved 

Bits 8-0: Internal  local coordinate s y s t e m  
number i n  which load was input, 
(O=global) 

Item i + l r  Value of specified displacement. 

Generation: Program NTRLUDE of the loads data preprocessor. 
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-- F i l e  : 

---- Index N a m e :  

- Type: 
D i m e n s i s 2  : 

----- Element E: 

I t e m  1: 

Q$3'RIBUTED LOAD MATRIX 

DATARNF 

LEOOIba, LE002ba, . . , LE999ba 

MIXED 

N * 1 where N I block s i z e  {de fau l t  3000) 

Word 1: DATARNF 
Word 2: The mat r ix  index name 
Words 3-10: 2 ero 

This matr ix  i s  a s t r i n g  of vec tors ,  each vec tor  
de f in ing  t h e  d i s t r i b u t e d  loading  on one element 
for  one load case (o r  one f a c e  i n  t h e  case of a 
b r i ck )  A t y p i c a l  v e c t o r  contains:  

B i t s  59-45: I n t e r n a l  e lement  number 

B i t s  44-39: Number of va lues  (m) fol lowing t h i s  
word 

B i t s  38-27: D i r e c t  loads i n t e r n a l  case number 

B i t s  26-24: = 0 i f  d i s t r i b u t e d  load d i r e c t i o n  
is given i n  g l o b a l  coord ina tes  

= 1 i f  d i s t r i b u t e d  load d i r e c t i o n  
i s  given i n  e l e m e n t  l o c a l  
coord ina te  system 

= n i f  element i s  a b r i c k  where n 
i s  t h e  su r face  number 

B i t s  23-9: 

B i t s  8-0: 

Input  record number 

P o i n t e r  t o  t h e  column i n  t h e  matr ix  
LEDIRba which g ives  t h e  d i r e c t i o n  
of t h e  d i s t r i b u t e d  load 

I t e m  2 - m + l :  Dis t r ibu ted  load va lues  

Generation: Program NTRLUDE of the loads da t a  preprocessor. 
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ELEMENT LOAD DIRECTION MATRIX 
I_-__.----------- 

-I_. Fi le :  

------- Index Name- 

- Type: 

DATARNF 

LEDIRba 

MIXED 

e--- D i e  n s i  oris : 3 * N where N = number of l oad  d i r e c t i o n s  f o r  ’ 

element 1 oa d i  ng 

&ncupyy,g: Word 1: DATARNF 
Word 2: LEDIRba 
Words 3-10: zero  

----- Element E: Column k con ta ins  either: 

I t e m  i: The i - t h  component of t h e  k-th vector  de f in ing  a 
d i r e c t i o n  of a c t i o n  of app l i ed  element d i s t r i b u t e d  
loading. This is  normalized. 

I t e m  1: O r  t h e  user  node number whose components def ine  a 
d i r e c t i o n  of a c t i o n  of app l i ed  element d i s t r i b u t e d  
loading. 

I t e m  2: 4RNODE 

I t e m  3 :  Zero 

-------- Generation: Program NTRLUDE of t h e  loads  da ta  preprocessor. 
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- F i l e :  

ELements: 

Gene r a t  ion : 

DATARNF 

LLC00bd 

MIXED 

N*l where N is 

Word 1: 
Word 2: 
Words 3-10: 

the number of load cases,  

DATARNF 
Uc00ba 
Zero 

I t e m  j contains the locad case I D  corresponding t o  
internal load case j. 

Program COOR of the loads module. 
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u D I W T  NODAL LOADS MATRIX 

-- F i l e :  DATARNF 

---_L- Index N a m e :  LNOOlba, LN002ba, ..., LN999ba 
Q&mensions: N * 1 where N I block s i z e  ( d e f a u l t  3000) 

-I_- Auxiliayy_m: Word 1: DATARNF 
Word 2: The matr ix  index name 
Words 3-10: zero 

gl?&?p&g: This matr ix  i s  a set of word p a i r s  ( s to red  i n  
input  order)  . 

I t e m  i: B i t s  59-48: Direct loads i n t e r n a l  case number 

B i t s  47-36: I n t e r n a l  node number 

B i t s  35-30: Freedom number 

Bits 29-15: Input  record number 

B i t s  14-9: Reserved 

B i t s  8-0: I n t e r n a l  l o c a l  coordinate  system 
number i n  which load w a s  i npu t  
(O=global) 

Item i t l :  Value of t h e  nodal load. 

Gene r a t&_n : Program NTRLUDE of the loads  data preprocessor. 
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- F i l e :  DATARNF 

--_)----- Index Name: LNTLTba 

TYE?s : MIXED 

Dimensions: N * l  where N = 

&i&.ayy-fD: Word 1: 
Word 2: 
Words 3-10: 

------- Element s: Bow i consists 

Bits 59-50:  

B i t s  49-30: 

B i t s  29-20: 

B i t s  19-0: 

(number 

DATARNF 
LNTLTba 
Zero 

of: 

of nodes 

BLK for node i 

PTR for node i 

+1) /2 

BLK for node N + i  

PTR for node N+i 

Where PTR = row within block of LT----- where 
loads are written f o r  t h i s  node thermal 

and BLK 
written 

Genexatipy! : Program 

= block of LT----- where thermal loads are 
for t h i s  node 

NTRLUDE of  t h e  loads data preprocessor. 
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ROTATIONAL INERTIA LCADS MATRIZ 
----_1-1-- 

w Fi l e :  

Auxiliary-=: 

Sgne ra t ion  : 

DATARNF 

LRBTNba 

MIXED 

3 * N where N = number of r o t a t i o n  l o a d  cases i n p u t  

Word 7 :  DATARNF 
Word 2: LRbTNba 
Words 3-10: Zero 

Column i c o n t a i n s  t h e  r o t a t i o n  d e f i n i t i o n  f o r  t h e  
i - t h  i n p u t  i n e r t i a  l o a d  case. 

Row 3 :  

B i t s  59-48 I n t e r n a l  l o a d  case number 

B i t s  47-33 I n t e r n a l  node number NN1 

B i t s  32-18 I n t e r n a l  node number NN2 

B i t s  17-0 Reserved 

Row 2: 

Omega:  The angu la r  v e l o c i t y  

Row 3: 

Alpha:  The angu la r  a c c e l e r a t i o n  

Where NN1 and N N 2  d e f i n e  t h e  a x i s  of r o t a t i o n .  

Program NTRLUDE of t h e  loads data preprocessor .  
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- Tvpe: 

generay-: 

- NODAL THERMAL U)AC MATRIX 

DATARNF 

LTOOlba, LT002ba, ..., LT999ba 

REAL 

N * NLCT where N L C T  = number of thermal load  cases 
and N = (block size) /NLCT. Defaul t  block s i z e  i s  
3000 .  

Word 1: DATARNF 
Word 2: The matr ix  index name 
Words 3-10: Zero 

Row i con ta ins  the thermal loads f o r  the i - t h  
i n t e r n a l  node with thermal loading. Column j 
conta ins  t h e  thermal loads for t h e  j - t h  thermal  
load case.  

Program NTRLUDE of the loads  da ta  preprocessor. 
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-- F i l e :  DATARNF 

.,---------- Index Name- LTLCCba 

- T u :  MIXED 

pimens&= : NLCT * 1 where NLCT = number of load cases  with 
thermal loads 

Aufil ipyy ID: Word 1:  DATARNF 
Word 2: LTLCCba 
Words 3-10: zero 

------ Elements: Row 3. contains the  in terna l  load case number f o r  
the i - t h  laadcase with thermal loads. This matrix 
i s  assembled i n  the  thermal load data input order, 

Generation : Program NTRLUDE of the  loads data preprocessor. 
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ELEMENT THERMAL LOADS MATRIX 

File: DATARNF 

Index Name: LUOOlba, n r r ,  LU999ba 

Tvpe: MIXED 

Dimensions : N*l  where N 5 3000 

A u x i l i a r y  ID:  Word 1: DATARNF 

-- 
Word 2: The matrix index name 
Words 3-10: Zero 

block of data i n  i n t e rna l  element order. These 
blocks a re  as follows, 

Elements: For each thermally loaded element there is a 

I t e m  i: B i t s  59-45: Internal  element number 

Bits 44-30 Element type 

B i t s  29-15: NLC, N u m b e r  of load cases 

Bits 14-0: U s e r  element number 

Followed by NIX: s t r ings  f o m t e d  as follows: 

I t e m  i + l  B i t s  59-45: Internal  loadcase number 

B i t s  44-30: Number of thermal loads - NT 
Bits 29-15: Euture use 

Bits 14-0: Input record number 

Item (i+2) -(NT+l) : 

Thermal loads 

Generation: Program NTRLUDE of the loads data preprocessor 
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-- F i l e :  CATAEtNF 

Jndiex Name: LUXOlba,,,LUX99ba 

TyPe: MIXED 

------- Dimensions- N * l  where N equals number of elements with element 
thermal loading I 3000 

Word 1 :  DATARNF 
word 2: The matrix index name 
Words 3-10: Zero 

------- Element so Each i t e m  contains pointers  t o  the LU----- matrix 

B i t s  59-45: Internal element number 

B i t s  44-30: LU----- block number 

B i t s  29-15: Number of words f o r  t h i s  element 

Bits 14-0: Pointer t o  t h e  f irs t  word of data 

Generg&&o!= Program NTRLUDE of the  loads data preprocessor 



-II- F i l e :  

Index Name: 

Tvrre : 
pime n s i  o ~ s  : 

Auxiligrv ID: 

Elementg: 

I t e m  1: 

I t e n  2: 

I t e m  3: 

Item 4-9: 

Generation: 

------.-------- CONCENTRATED MASS DATA MATRICES 

DATARNF 

MCMASga 

MIXED 

NM*9 where NM equals  t h e  number of concentrated 
masses in t h e  corresponding concentrated mass d a t a  
subse t  * 

Word 1: DATARNF 
Word 2: MCMASga 
Words 3-10: Zero 

Row K conta ins  t h e  fol lowing da ta  f o r  t h e  K - t h  
concentrated mass. 

N a m e  of the concentrated mass 

Nodes descr ib ing  t h e  mass loca t ion :  

B i t s  59-36: Not used 

B i t s  35-30: Output l o c a l  coord ina te  system 

B i t s  29-15: The i n t e r n a l  node number of t he  

number. 

mass o f f s e t  

B i t s  14-0: The i n t e r n a l  node number t h a t  
l o c a t e s  the m a s s  cen ter  of g r a v i t y  

Weight 

I n e r t i a  data about t h e  cg node. ( I X X ,  I Y Y ,  122, 
I X Y ,  1x2, I Y Z )  

Program MASPREP of t h e  mass d a t a  preprocessor. 
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- UNI- CONCENTRATED MASS NOD@ 

--- Pile: DATARNF 

Index Name: MCMN0Da ------ 
2 s :  MIXED 

Qimensions : N * 1 where N equals the number of unique 
concentrated mass nodes. 

&uxil&qgy-ID: Word 1: DATARNF 
Word 2: MCMNBDa 
Words 3-10: Zero 

- Elemsnts: R o w  K contains the user node number which locates 
the K-th concentrated mass. 

Generation: Program MASSMAT of the  mass data preprocessor. 
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CONDITION DATA MATRIX 

- Elements: 

I t e m  1: 

I t e m  2: 

I t e m  3 :  

I t e m  4: 

Item 5: 

Generation: 

DATAFiNF 

MCQNDTa 

MIXED 

CN * 5 w h e r e  CN is  equal  t o  t h e  t o t a l  number of 
m a s s  matrices requested,  

Word 1: DATARNF 
Word 2: MCBNDTa 
Words 3-10: Zero 

Each r o w  of t h e  cond i t ion  data matrix con ta ins  the 
following information: 

Condition paneling code 

BX = Lumped mass g r i d  "X", where '*X" is  t h e  
d i sp lay  code equiva len t  t o  t h e  6 b i t  i n t e g e r  
corresponding t o  t h e  execut ion s t a g e  number. 

Cx = Auxi l ia ry  panel subset '#X'*, where '(XI1 equals  
t h e  subse t  number assigned t h e  a u x i l i a r y  paneling 
scheme for this condi t ion ,  

Mass matr ix  index name 

Fuel d i s t r i b u t i o n  code f o r  t h i s  condi t ion  

Payload d i s t r i b u t i o n  code f o r  t h i s  condi t ion  

Concentrated mass code f o r  t h i s  condition. 

Program MASPREP of t h e  mass d a t a  preprocessor. 
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-------1--_1_-- FUEL CONDITION ATTITUDE MATRIX 

-- Fi l e :  

--c---- Index Name:  

TYPe: 
------- Dimensions : 

A u x i L a g y  I D :  

Element E: ------ 
I t e m  1: 

I t e m  2: 

I t e m  3: 

Item 4: 

I t e m  5 :  

Iten; 6: 

I t e m  7 :  

I t e m  8: 

I t e m  9: 

I t e m  10: 

Gaengtion : 

DATARNF 

MFATUDa 

MIXED 

1O*N where N is t h e  number of a t t i t udes  

word 1: DATARNF 
Word 2: MFATUDa 
Words 3-10: Zero 

Column i con ta ins  data for t h e  i t h  a t t i t ude .  

Coef f i c i en t s  of t h e  f u e l  p l a n e  e q u a t i o n  
AX + BY 4 CZ = 0 

C 

Rol l  angle 

P i t c h  angle 

Yaw ang le  

Y Coordina tes  of t h e  r o t a t i o n  p o i n t  

Z l  

The a t t i t u d e  number (integer) 

Program MASSFG of t h e  f u e l  generat ion 
preprocessor .  
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Element 8: ------- 
I t e m  I: 

I t e m  2: 

Gene ration : 

DATARNF 

MFC0NDa 

MIXED 

2*N where N i s  t h e  number of f u e l  condi t ions.  

Word 1: DATARNF 
Word 2: MFCBNDa 
Words 3-10: Zero 

The i t h  column con ta ins  t h e  data for t h e  i t h  f u e l  
condi t ion  . 
B i t s  59-40: P o i n t e r  t o  column i n  MFATUDa f o r  

a t t i t u d e .  

B i t s  39-20: Sequence number 

B i t s  19-0: Condition number 

Weight 

Program MASSFG of  the f u e l  genera t ion  
preprocessor . 
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-I_--- Element E: 

I t e m  1: 

Item 2-N: 

----I FUEL MAIJAGEMENT LOACING MATRIZ 

DATARNF 

MFL0ADa 

MIXED 

N * l  where N varies depending on the number of fue l  
management load commands. 

Word 1: DATARNF 
Word 2: MFLBADa 
Words 3-10: Zero 

Number of sequences. 

The d a t a  f o r  each sequence i s  i n  a block as  
follows: 

Word 1: B i t s  59-30: Sequence I D  

B i t s  29-0: Number of l oad  commands 
€or t h i s  sequence. 

The data blocks for each l oad  command w i t h i n  this 
sequence follow t h e  first word: (5 words p e r  l o a d  
command) 

Word 1: B i t s  59-45: F i r s t  tank ID 

Bits 44-30: Second tank  I D  

B i t s  29-15: Thi rd  t ank  I D  

B i t s  14-9: N o t  used 

B i t s  8-6:  Number of t anks  loaded i n  
this command 

B i t s  5-3: Option number (1.2, or  3) 

B i t s  2-0: Number 1 
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Hord 2-4: Relative loading ra tes  for tanks 1 ,  2 ,  
and 3. 

Word 5: Tank I D  - option 1 
Weight - option 2 
Total weight - option 3 

Generption: Program MASSFG of the f u e l  generation 
preprocessor 
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FUEL MANAGEMENT USAGE MATRIZ 

-. F i l e  - 
__-I_ Index Name:  

- T w :  

Bimensi ons : 

------ Element E: 

I t e m  1: 

I t e m s  2-N: 

CATARNP 

MFMUSEa 

MIXED 

~ * l  where N v a r i e s  depending on t h e  number of f u e l  
management usage commands. 

Word 1: DATARNF 
Word 2: MFMUSEa 
Words 3-10: Zero 

Number of sequences 

The d a t a  f o r  each sequence is i n  a block as 
follows: 

Word 1: B i t s  59-30: Sequence I D  

B i t s  29-0 :  Number of use and 
t r a n s f e r  commands f o r  
t h i s  sequence. 

T h e  data blocks for each command wi th in  t h i s  
sequence follow t h e  f i r s t  word. (5-9 words p e r  
usage command, 2 words p e r  t r a n s f e r  command) 

Usage command: 

Word 1: B i t s  59-45: First tank I D  

B i t s  44-30: Second tank I D  

B i t s  29-15: Third tank I D  

B i t s  74-9: N o t  used 

B i t s  8-6: N u m b e r  of tanks used i n  
t h i s  command 
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Generation_: 

B i t s  5-3: Option number ( 1 ,  2 ,  3 ,  
or 4)  

B i t s  2-0: Number 2 

Words 2-4: 

Relat ive using rates for tanks 1 ,  2, 3 

Word 5: Weight - options 1 and 2 

4-15 b i t  packed tank idents - options 3 
and 4 

Word 6: Weight - option 3 

Word 6-9: Weight fac tors  - option 4 

Transfer commands: 

Word 1: B i t s  59-45: F i r s t  tank ID 

Bits 44-30: Second tank ID 

B i t s  29-6: Not used 

B i t s  5-3: Option number (1  or 2) 

B i t s  2-0: Number 3 

Word 2: Weight or percentage transfered 

Program MASSFG of t h e  f u e l  generation 
preprocessor. 
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-------------- CARGO HOLD GEOMETRY MATRIX 

------ Elements: 

I t e m  1: 

DATARNF 

MHBLDSa 

MIXED 

N*l where N depends on t h e  number of cargo holds 
and t h e  t y p e  of hold desc r ip t ion .  

Word 1: DATARNF 
Word 2: MHBLDSa 
Words 3-10: Zero 

Number of cargo holds  (M) 

I t e m  2-(2*M+1) : 

Word 1: B i t s  59-45: 

B i t s  44-42: 

B i t s  41-36: 

B i t s  35-30: 

B i t s  29-15: 

B i t s  14-0: 

Word 2: Density 

Item (2*M+2) -N: 

Hold geometry da t a ,  i 

Word 1: B i t s  59-21: 

Bits 20-6: 

B i t s  5-0: 

U s e r  i d e n t i f i c a t i o n  

Type code 

Reserved 

Number of hold s e c t i o n s  

Reserved 

P o i n t e r  t o  t h e  hold 
geometry data .  

words p e r  s e c t i o n  

Reserved 

Sec t ion  i d e n t i f i c a t i o n  

Number of nodes. 
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Words 2- i  Contain 4 packed 15 bit internal node 
numbers describing each sect ion.  

Generation: Program MASSPL of the payload generation 
pr  eproces sor . 
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WEIGHT STATEMENT LABEL DAT& 

&uxi liary_=: 

I t e m  1: 

Iter 2-5: 

Generation: 

DATARNF 

MLABELa 

MIXED 

N * 5 where N equa l s  t h e  number of def ined  weight 
s ta tement  labels. 

Word 7: DATARNF 
Word 2: MLABELa 
Words 3-10: zero  

Row R con ta ins  t h e  l e v e l  i d e n t i f i c a t i o n  and label 
f o r  t h e  K-th item of the weight statement,  

Level i d e n t i f i c a t i o n  

B i t s  59-5: The subset name o r  l e v e l  i n d i c a t o r  
(d isp lay  code) 

B i t s  5-3: Element component i n d i c a t o r  
( in t ege r )  

0 = all components 
1 = u p p e r  s p a r  caps and cover 

p l a t e s  
2 = lower s p a r  caps and cover 

p l a t e s  
3 = s p a r  w e b s  

B i t s  2-0: Level ( in t ege r )  

Weight s ta tement  l a b e l  

Program MASPREP of the mass d a t a  preprocessor. 

50.161 



F i l e :  CATARNF 

Index N a m e :  MLCTOOa 

- T m :  MIXED 

---------- Dimensions : M * 1 where M is t h e  number of mass e l e m e n t s  

-- 
---------- 

DATARNF 
MLCTO 0 a 

------- E l e m e n t  E: 

Words 3-10: Zero 

A t y p i c a l  r o w  (i) c o n t a i n s  4 packed 15 b i t  
i n t e g e r s ,  (J) ,  ( K ) ,  ( L ) ,  and (M) desc r ibed  as  
follows: 

B i t s  59-45: (J) i n p u t  sequence number 
corresponding t o  i n t e r n a l  element 
(i) 

B i t s  44-30: (K) i n t e r n a l  element number 
corresponding t o  i n p u t  sequence (i) 

Pits 29-15: (L) u s e r  element numbers s t o r e d  i n  
i n c r e a s i n g  or d e r  

B i t s  14-0: (M) i n t e rna l .  element number 
corresponding t a  user  e l e m e n t  
number (L) 

-------- Gene r a t i o n  : Program MASSMAT of t h e  mass data preprocessor .  
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Eimnsions : N*1 where N depends on t h e  number of s u b s e t s  
re ferenced .  

ZAuz&l&ggy-Ig: Word 1 : DATAIiNF 
Word 2: MLUMPOa 
words 3-10: Zero 

------- Element E: The data f o r  each re fe renced  node s u b s e t  i s  s t o r e d  
i n  a block as f o l l o w s ,  one word p e r  subse t .  

E i t s  59-12: The subset t y p e  (display code) 

5LN0DES 
4LFUEL 
7LPAY LBAD 
4LSTIF 
4 LMAS S 

Eits 11-0: The s u b s e t  number ( i n t e g e r )  

Ggneratiga: Program MASSEAN of the mass d a t a  preprocessor .  
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--- F i l e :  

Index Name: 

zype: 

giE,ns ions :  

-------- Element  E: 

Item 1: 

CATARNF 

MMELNQa 

MIXED 

M * 1 where 

L 
M = 1+L + E ( N i  + 4)/5 

i= l  

L = number of mass elements,  

N = number of  nodes d e s c r i b i n g  element i (21) 

Fjord 1: DATAFtNF 
Word 2: MMELNQa 
Words 3-10: Zero 

B i t s  59-15: N o t  u s e d  a t  p resent  

Bits 14-0: Number of mass elements  

Item 2-L+1: Contain 5 packed numbers of i d e n t i f i e r s  as: 

E i t s  59-54: Element code ( i n t e g e r )  

B i t s  53-47: Number of nodes (integer) 

Bits 46-30: Reserved for f u t u r e  use  

B i t s  29-15: Element u s e r  number ( i n t e g e r )  

B i t s  14-0: Pointer ( w i t h i n  this matrix) t o  
packed nodes f o r  this element  
( i n t e g e r  ) 
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I t e m  L+2-M: Contains up t o  5 packed 1 2  b i t  i n t ege r s  p e r  word, 
r ep resen t ing  t h e  i n t e r n a l  nodes f o r  a p a r t i c u l a r  
element. For each element, this information 
starts i n  t h e  lef t -most  p o s i t i o n  of t h e  w o r d  
def ined by t h e  po in t e r  of t h i s  element and uses  a s  
many words as needed by t h e  number of nodes. For 
a l l  words a f i l l  l e f t  t o  r i g h t  is employed. 
Unused bits a r e  zero f i l l e d .  

generatiqn : P r o g r a m  MASSMAT of t h e  mass d a t a  preprocessor. 
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-------- Element I: 

Item 1: 

I t e m  2-3: 

A~XILIRRY PANEL DATA MATRIX 

DATARNF 

MPANLha 

MIXED 

NPj  * 3 

where N P j  equa l s  t h e  number of panels  i n  t he  j - t h  
panel d a t a  subset. 

Gene@t&Q: Program MASSPAN of t he  mass d a t a  preprocessor.  

Word 1: DATARNF 
Word 2: MPANLha 
words 3-10: Zero 

R o w  K c o n t a i n s  t h e  d e s c r i p t i o n  of t h e  K - t h  panel. 

Panel i d e n t i f i c a t i o n  word as follows: 

E i t s  59-45: I n t e r n a l  node number d e f i n i n g  panel  
d i r e c t i o n  o r  t h e  g l o b a l  d i r e c t i o n  
i n d i c a t o r  (1, 2,  o r  3)  

B i t s  44-39: I n t e r n a l  number of t h e  output l o c a l  
coord ina te  s y s t e n  

E i t s  38-33: Number of words i n  MPSETha 

Eits 32-21: P o i n t e r  to row of MPSETha 

B i t s  20-0: Panel  i d e n t i f i c a t i o n  ( i n t e g e r )  

I n t e r n a l  node numbers d e f i n i n g  t h e  p a n e l ,  4 packed 
15 bit i n t e g e r s .  
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Element E: -------- 

Item I :  

I t e m  2-4: 

Iten: 5: 

Item 6 :  

Item 7-10: 

Iterr 11: 

I t e m  12: 

I t e m  13: 

CATARNF 

MPARMSl 

M I X E D  

50 * N where N i s  t h e  largest d e f i n e d  m a s s  data 
s e t  number. 

Word 1: DATARNF 
Word 2: MPARMS 1 
words 3-10: Zero 

The i - t h  column c o n t a i n s  the fo l lowing  d a t a  for 
mass data set  i: 

Number of mass matrices requested 

Reserved 

Number of mass e lement  matrices 

To ta l  number of m a s s  e lements  

Reserved 

Number of payload subsets 

Number of f u e l  subsets 

Number of c o n c e n t r a t e d  mass s u b s e t s  

I t e m  14-1 5: ResPrved 

I t e m  16: Number of node s u b s e t s  for lumping 

I t e m  17: Number of e x e c u t i o n  s t a g e s  

Item 18: Number of a u x i l i a r y  panel geometry matrices 

Item 19-21: Number of pane l s  i n  each  a u x i l i a r y  pane l  matrix 
13 packed 20 k i t  i n t e g e r s  per word) 

Item 22: Reserved 
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I t e m  23: lYPSETha matrix indicator ,  rightmost 9 b i t s  

B i t  0: A u x i l i a r y  panel Subset 1 

B i t  1: Auxiliary panel subset 2 ' . 
e . . 

B i t  8: Auxiliary panel subset 9 

0 = no MPSETha m a t r i x  defined 
1 = MPSETha matrix is defined 

I t e m  24: Reserved 

I t e m  25: N u m b e r  of g r id  nodes t o  consider a t  each 
retained node 

I t e m  26: Reserved 

I t e m  27: S t i f fness  element s w i t c h  

0 - s t i f f n e s s  elements are no t  included 

1 - s t i f f n e s s  elements a r e  included 
i n  the m a s s  calculations 

I t e m  28: Number of weight correction fac tors  

I t e m  29: Number  of weight statement labels 

I t e m  30: N u m b e r  of unique concentrated mass points 

Item 31: Mass matrix d iv isor  f a c t o r  

I t e m  32: Reserved 

Item 33: Mass matrix gr id  radius 

I t e m  34: Mass element s w i t c h  

I t e m  35-50: Reserved 

Generation: Program MASSMAT of t h e  mass data preprocessor 
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-- Fi l e :  DATAkNF 

---c--- Index Name: MPC0NDa 

- Ty=: MIXED 

Q&ne nsipG2 : 2*N, where N i s  t h e  nuxrber of payload 
cond i t ions  

Auxi1igZ-D: Word 1: DATARNF 
word 2: MPC0NDa 
Words 3-10: Zero 

------- Element E : 

Item 1: Bits 59-40: Number of passengers 

I Bits 39-20: Sequence i d e n t i f i c a t i o n  

Bits 19-0: Condition i d e n t i f i c a t i o n  

I t e m  2: cargo weight 

---------- Generation: Program MASSPL of the payload genera t ion  
preprocessor .  

50.169 



-e-- File: 

-1-1---- Index N a m e :  

. Ty=: 

Dimensions: 

------ Element  E: 

Item I :  

Item 2-N: 

MPLQADa 

MIXED 

N*l where N depends on the number of load ing  
sequences and t h e  t y p e  of command with in  each 
sequence. 

Word 1: DATARNF 
Word 2: MPL0ADa 
Words 3-10: Zero 

The number of loading  sequences ( i n t e g e r )  

The d a t a  f o r  each loading  sequence is  s t o r e d  i n  a 
block as follows: 

Word 1: B i t s  59-51: sequence i d e n t i f i c a t i o n  

B i t s  50-36: P o i n t e r  t o  n e x t  block of 
l oad ing  da ta ,  

B i t s  35-24: Number of seats loaded. 

B i t s  23-15: Number of cargo  l o a d  
comrr;ands . 

B i t s  14-0: P o i n t e r  t o  t h e  cargo  
commands 

Word 2 - i :  4 packed 1 5  b i t  seat  numbers p e r  word 
stored l e f t  t o  r i g h t  i n  the order of 
load ing  (i-1 words) 
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Word ( i+ l ) - j :  

cargo loading d a t a ,  one o r  two words for 
each loading  command. 

B i t s  59-45: Cargo hold i d e n t i f i c a t i o n  

B i t s  44-6: Reserved 

Local d i r e c t i o n  f l a g  { l=+x,  Bits 5-3: 
2 = - ~ , 3 = + y ,  4=-Y15=+z,6=-~) 

Bits 2-0: option code 

The following word contains  the cargo 
weight,  if s p e c i f i e d ,  

EgQgra&&n: Program MAsSPL of t h e  payload generat ion 
preprocessor. 



E& : 

_--------- Index Name- 

- Type: 
---------- Dimensions: 

Item 1: 

I t e m  2-4: 

I t e m  5-13: 

CATARNF 

MPLBCLa 

MIXED 

13 * N where N is t h e  number of l o c a l  coord ina tes  
sys t ems .  

Word 1: DATARNF 
Word 2: MPLBCLa 
Words 3-10: Zero 

A t y p i c a l  column j c o n t a i n s  t h e  following 
information pe r t a in ing  t o  l o c a l  coord ina te  system 
j. 

B i t s  59-18: Local coord ina te  sys t em user  I D  
Display code l e f t - ad jus t ed ,  blank- 
f i l l e d .  

B i t s  17-0: The c h a r a c t e r s  (BCD) CYL, SPH, o r  
REC t o  i n d i c a t e  the t y p e  of 
coord ina te  system ( c y l i n d r i c a l ,  
s p h e r i c a l ,  o r  rec tangular )  , 

Global coord ina tes  of l o c a l  o r i g i n  (x, y ,  2). 

Elements of t h e  3x3 t ransformat ion  matrix,  t, t h a t  
transforms a g loba l  r ep resen ta t ion  t o  a l o c a l  
V ( l oca l )  =t V (global)  

The order  of the elements is  t l l , t 2 l , t 3 1 , t l 2 , . . . ,  
e330 

--------- Generation: Program MASSPL of t h e  payload generat ion 
preprocessor . 
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......................... SEAT LOCATION CORRESPONCENCE TABLE 

I t e m  2: 

I t e n  3: 

Iterr 4: 

Iterr 5-x: 

CATARNF 

MPNQCTa 

MIXED 

N*l where N=S+(highest  u s e r  seat number-lowest 
u se r  seat  numtser) /SO+number of seats, 

Zero 

A number (N)  L lowest seat number, N=M*60+1 where 
M = (smallest u s e r  seat number - l ) / 6 0  

Highest u s e r  seat  number 

P o i n t e r  t o  s t a r t  of Block 2 

P o i n t e r  t o  s t a r t  of Block 3 

Block 1 where X = ( i t e m  2 - i t e m  1)/60+5 

Table t o  i n d i c a t e  the  presence  of u s e r  id .  B i t  59 
i n  the f i r s t  word cor responds  t o  t h e  number i n  
i t e m  1. Success ive  b i t s  r e p r e s e n t  s e q u e n t i a l l y  
i n c r e a s i n g  seat numbers. If a b i t  is  t80n1* the 
number r e p r e s e n t e d  by it i s  a u s e r  seat number. 

Item X + l - Y :  Elock 2 where Y = ((X-3)/4+1) +X 

Each word c o n t a i n s  4 packed 15 k i t  numbers each of 
which w a s  a va lue  equa l  t o  t h e  cumulative sum of 
a l l  t h e  '*ong* b i t s  up t o  b u t  n o t  i nc lud ing  t h e  
corresponding word i n  Block 1. Thus t h e  first 
word i n  Block  2 c o n t a i n s  t h e  SUKS f o r  t h e  f i r s t  4 
words i n  Block  1 and so on. 
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f t e m  Y+1-Ytn: 

Block 3 where N = number of seats 

A t y p i c a l  r o w  Y + i  c o n t a i n s  3 packed 20 b i t  
i n t e g e r s  as follows: 

E i t s  59-40: The u s e r  seat nuaber, (j) , 
corresponding t o  t h e  i n t e r n a l  seat 
number (i) : 

B i t s  39-20: P o i n t e r ,  (K) , t o  t h e  seat l o c a t i o n  
data  m a t r i x .  Row (K) of t h e  seat 
l o c a t i o n  d a t a  mat r ix  c o n t a i n s  thhe  
c o o r d i n a t e s  of i n t e r n a l  seat  (i) , 
u s e r  seat (j] : 

B i t s  19-0: The i n t e r n a l  seat  number, (m), 
corresponding t o  t h e  u s e r  seat 
number r e p r e s e n t e d  by t h e  i - t h  Iron" 
b i t  i n  Block 1. 

G_eggration : Program WSSPL of t h e  payload gene ra t ion  
preprocessor .  
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-- SEAT LOCATION DATA MATRIX 

- F i l e  : DATAR?W 

- Index NB: MPN$3DMa 

Type : M I X E D  

Dime ns ions : M*4 where N equals the-number of sea ts ,  

Auxiliary ID: Word 1: DATAFWF 
Word 2: MPNmMa 
Word 3: Passenger weight 
Words 4-9: Ixx,IYY,Izz,IxY,Ixz,IYz 
Word 10: Zero 

E lernen ts  : A typ ica l  r o w  of t h e  seat location data matrix 
contains : 

I t e m  1: B i t  59: Reserved for future  use. 

B i t s  58-47: Input sequence number of t h e  seat. 

B i t s  46-41: Input loca l  cooriiinate system. 

B i t s  40-35: Reserved for future  use, 

B i t s  34-20: Input record number of the  seat .  

B i t s  19-0: U s e r  seat number. 

Item 2: Seat X coordinate 

I t e m  3: Seat Y coordinate 

I t e m  4: Seat Z coordinate 

The data for seat n does not necessarily appear i n  row n of t h e  
seat location data matrix. 
must be referenced t o  obtain the seat-row correspondence 

The seat location correspondence t ab le  

Generation : Program MASSPL of the payload generation 
preprocessor. 
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MASS-EAJa SUBSETMATRIX 

I t e n  1: 

I t e m  2-IT: 

DATARNF 

MPSETha 

MIXED 

N * l  where N is  v a r i a b l e  b u t  l i m i t e d  t o  a maximum 
of 6 3  words p e r  panel  i n  t h e  corresponding 
a u x i l i a r y  panel set. 

Word 1: DATARNF 
Word 2: MPSETha 
Words 3-10: zero  

MPSETha is organized i n t o  b locks  of element s u b s e t  
numbers. Each block i s  re fe renced  by the  panels  
i n  the  corresponding a u x i l i a r y  panel se t ,  and i s  
organized as  follows: 

B i t s  59-48: Fuel  - Payload i n d i c a t o r  

B i t  54  1 i n d i c a t e s  f u e l  elements 
0 i n d i c a t e s  no f u e l  elements 

B i t  4 8  1 i n d i c a t e s  payload elements 
0 i n d i c a t e s  no payload 

elements 

B i t s  47-0: Contain 4 12-bit subse t  i n d i c a t o r s  
a s  follows: 

B i t s  11-10: Subse t  i n d i c a t o r  as 
follows: 
Mass Subset=OO 
S t i f f n e s s  Subset=Ol 
Mixed Subset=ll 

B i t s  9-0: ' Subset number 

5 packed 12-bit s u b s e t  i n d i c a t o r s  as descr ibed  
above. 

Genesat&p : Program MASSPAN of t he  mass data  preprocessor.  
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MASS ELEMENT. FUEL, FIND PAYLOAD ELEMENT DATA 

Fi le :  

Index Name: 

- 

TJ=: 

Dimensians: 

Auxiliary I D :  

E l e m e n t s  : 

I t e m  1: 

I t e m  2: 

DATARNF 

XSFOOla, MSF002a, . ..., XSF999a (Mass Elements), 
MLpDppa (Payload elements) 
MFuLf f a (Fuel elements) 

MIXED 

M * 1 where M is var iab le  depending on the number 
of elements. The m a s s  elements are s tored  i n  
blocks of 3000 words o r  less. The fuel and 
payload elements are stored i n  a s inq le  block of 
5000 words or less per matrix, 

Word 1: DATARNF 
Word 2: Matrix index name 
Word 3 :  The to ta l  nupber of elements i n  

t h i s  data block 
Words 4-10: Zero 

The following element data is s tored consequently 
bqinnirrg i n  row 1 w i t h  i n t e r n a l  element 1. The 
data for the remaining elements follows i n  
increasing i n t e r n a l  element order. 

B i t s  59: 1 ii tapered plate o r  cover 

B i t s  58-54: The element type code 

B i t s  53-47: The  number of nodes descr ibing the 

B i t s  46-45: The element input  format code 

B i t s  44-30: The element input record number 

B i t s  29-15: T h e  element user nunber 

Bits 14-0: The element i n t e r n a l  number 

The e lenient alphanumeric lahe 1 

e l  emen t s 
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I t e r  3-n: The element p r o p e r t i e s  a s  follows: 

Rod, format 1 - Density 
A r e a  a t  node 1 
A r e a  a t  node 2 

A r e a  a t  node 1 
A r e a  a t  node 2 

A r e a  a t  node 1 
Area of node 2 

A r e a  a t  node 1 
Torsional  cons t an t  a t  node 1 
Area moment about l o c a l  Y a t  node 1 
A r e a  moment about l o c a l  Z a t  node 1 
Area a t  node 2 
Torsional  cons tan t  a t  node 2 
Area moment about l o c a l  Y a t  node 2 
Area moment about f o c a l  Z a t  node 2 

A r e a  a t  node 1 
Torsional  cons t an t  a t  node 1 
A r e a  moment about l o c a l  Y a t  node 1 
A r e a  moment akout l o c a l  2 a t  node 1 
Area a t  node 2 
Torsional  cons tan t  a t  node 2 
Area moment about l o c a l  Y a t  node 2 
Area moment about l o c a l  2 a t  node 2 

Area a t  node 1 
Torsional cons tan t  a t  node 1 
Area moment about l o c a l  Y a t  node 1 
Area moment about l o c a l  2 a t  node 1 
Area a t  node 2 
Torsional  constant a t  node 2 
Area moment about l o c a l  Y a t  node 2 
A r e a  moment about l o c a l  Z a t  node 2 

Density 
U p p e r  cap a r e a  at node 1 
Lower cap area a t  node 1 
Upper  cap  area a t  node 2 
Lower cap  area a t  node 2 

Rod, format 2 - Weight 

Rod, format 3 - Weight 
Beam, format 1 - Density 

Eeam,  format 2 - Weight 

Eeam, format 3 - Weight 

Spar - Web Thickness  
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Cover, format 1- Upper Thickness  
U p p e r  D e n s i t y  
Lower Thickness  
Lower Dens i ty  

Cover, format 2- Upper Weight 
Lower  Weight 
Upper  Thickness  
Lower Thickness  

Cover, format  3- Upper Weight 
tu1 
t u 2  
t u 3  
(tu41 

Lower  Weight 
tll 
t12 
t13 
(t14) 

Plate, format  1- Density 

F l a t e ,  format  2- Weight 

P l a t e ,  format  3- Weight 

Thickness 

Thickness 

tl 
t 2  
t 3  
(t4) 

Scalar mass - Weight (IXX, IYY, IZZ, I X Y ,  IXZ, IYZ) 

I t e m  ( n + l )  - (N+M) : 
The i n t e r n a l  node numbers d e s c r i b i n g  t h e  element. 
T h e  nodes are stored as 4 packed 15 b i t  i n t e g e r s  
p e r  word, m words total. 

Ge_Qggatagn: Program MASSEL of  t h e  mass data preprocessor .  
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F i l e :  

I n d e x  N a m e :  

- T y p e  : 

---u----- Dimensions: 

-------- 

A u x i l i a r y  I D :  

I t e n  1: 

DATARNF 

MTANKSa 

M I X E D  

N * 1 where N v a r i e s  depend ing  on t he  number and  
t y p e  of  t a n k s  

Word 1: DATARNF 
Hord 2: MTANKSa 
Words 3-10: Zero 

Number of tanks (M) 

The n e x t  3M i t e m s  are  used i n  g r o u p s  of 3 words 
p e r  t a n k  f o r  t h e  i - t h  tank 

I t e n  1 + 3  (i-I) + I :  

B i t s  59-45: U s e r  i d e n t i f i c a t i o n  

E i t s  44-42: Type c o d e  (0 polygon,  1 brick)  

B i t s  41-36: Number of f u e l  l e v e l s  

E i t s  35-30: Number of sect i o n s  

E i t s  29-15: Rese rved  

B i t s  14-0: P o i n t e r  t o  s e c t i o n  data  

I t e r  1+3 (i-1) +2: 

D e n s i t y  

Item 1+3 (i-1) +3: 

P e r c e n t  t a n k  u s a b l e ,  
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The remaining items c o n t a i n  t h e  s e c t i o n  d a t a  

P o i n t e r  word: 

B i t s  59-21: Reserved 

B i t s  20-6: S e c t i o n  I d e n t i f i c a t i o n  

B i t s  5-0: Number o f  nodes i n . t h i s  s e c t i o n  

Po in te r  word +l- j :  

4-15 B i t  i n t e r n a l  node numbers p e r  word (as many 
words as needed f o r  this s e c t i o n )  

--------- Generation: Program MASSFG of t h e  f u e l  gene ra t ion  
preprocessor .  
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Iten! 1: 

T t e E  2: 

CATARNF 

MWTFACa 

M I X E D  

N * 2 where N equa ls  t h e  number of element subsets 
that a r e  t o  be fac tored .  

Word 1: DATARNF 
Word 2: MWTFACa 
Words 3-10: Zero  

R o w  K con ta ins  t h e  fol lowing da ta  f o r  t h e  K-th 
subse t  t o  be fac tored .  

Subset i d e n t i f i c a t i o n ,  SEKddda--i, SEMddda--i, 
FUEL---- ff,or PAYLOAD-pp 

where i is t h e  component i nd ica to r :  

0 = a l l  components 

1 = u p p e r  s p a r  caps and cover p l a t e s  

2 = lower s p a r  caps and cover p l a t e s  

3 = s p a r  webs 

subse t  weight f a c t o r  ( f l o a t i n g  point)  

o r  

B i t s  59-6: Zero 

B i t s  5-0: Factor  t a b l e  i d e n t i f i e r  (integer) 

Program MASPEEP of t h e  mass d a t a  preprocessor. 
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Element E: ------- 
Item 1: 

CATARNF 

MWTFTta 

MIXED 

M*1 w h e r e  M = 2 *  number of t a b l e  v a l u e s  + number 
of c o n s t a n t s  

Word 1: 
word 2: 
Words 3-10: 

E i t s  59-54: 

B i t s  53-48: 

B i t s  47-42: 

E i t s  41-36: 

B i t s  35-30: 

B i t s  29-27: 

B i t s  26-24: 

B i t s  23-21: 

B i t s  20-15: 

B i t s  14-6 

B i t s  5-0: 

+ 1  

DATARNF 
MWTETta 
Zero 

Equa t ion  type ( i n t e g e r )  

F i r s t  p r o p e r t y  i n d i c a t o r  ( i n t e g e r )  

Second property  i n d i c a t o r  ( i n t e g e r )  

Third p r o p e r t y  i n d i c a t o r  ( i n t e g e r )  

Reserved  

F i r s t  o p e r a t i o n  i n d i c a t o r  ( i n t e g e r )  

Second o p e r a t i o n  i n d i c a t o r  4 integer)  

Third o p e r  a t  i on indica t o r  { i n t e g e r  ) 

Reserved  

N u m b e r  of t ab le  v a l u e s  (NV) 

N u m b e r  of e q u a t i o n  constants (NC) 

I t e m  2- (NC+1) : 

C o n s t a n t s  
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Item ( N C + 2 )  = (NC+NV+l) : 

Table  values 

Iten? (NC+NV+2)  -M: 

Factor v a l u e s  

---------- G e n e r a t i o n  : Program MASPFEP of t h e  mass data p r e p r o c e s s o r  
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------- Dimensions: 

&u_xi l i a r v  I D :  

------- Element  s: 

I t e m  I-N: 

CATARNF 

NALL0WC 

M I X E D  

N 

i= l  
M*l, where M = N + 2  N E i .  

N e q u a l s  the number of  tables and N E i  e q u a l s  
t h e  number of gage e n t r i e s  f o r  t a b l e  i. There is  
a l s o  N E i  compression a l lowab le  stress e n t r i e s  f o r  
table i. 

Word 1: DATARNF 
Word 2: NALLOIWC 
Word 3: Number of tab les  (N) 
words 4-10: Zero 

B i t s  59-45: Allowakle t a b l e  code ( i n t e g e r )  
The same material 1, 2,  ..., vary ing  
t emp .  10, 1 1 ,  -.., 7 9 ,  20, 21, . . . 2 9 ,  

Eits 44-30: Temperature +SO0 (degrees Fahrenhei t )  
( i n t e g e r )  

Eits 29-22: NT,  number of tempera tures  ( i n t e g e r )  

B i t s  21-15: NE, number of e n t r i e s  ( i n t e g e r )  

E i t s  14-0: P O I N T ,  p o i n t e r  t o  d a t a  ( i n t e g e r )  

I t e r  (N+ 1)  - ( N + N E i )  : 

Gage ( r e a l )  
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Iterr: ( N + N E i + l )  - (N+2NEi) : 
C o m p r e s s i o n  a l lowable  stress (real)  

I t e m  (N+ZNEi+l)-M: 

R e p e a t  for balance of t a b l e s  

G e n e r a t A p G :  Program DESINPT of t h e  design d a t a  preprocessor.  
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Index N a m e :  ---------- 
- Type : 

Dime_nsions : 

-- E leaent ---- E: 
I t e m  I-N: 

CATARNF 

NALLBWS 

MIXED 

N 

i = l  
M * l ,  where M = W+2 NEi.  

N e q u a l s  t he  number of tables  and N E i  e q u a l s  
the number of gage e n t r i e s  f o r  t a b l e  i. 
There i s  a l s o  N E i  s h e a r  allowable stress e n t r i e s  
f o r  t a b l e  i. 

Word 1: DATAENF 
Word 2: NALL0WS 
Word 3: Number of t a b l e s  (N)  
Words 4-10: Zero 

E i t s  59-45: Allowable t a k l e  code ( i n t e g e r )  
The same material 1, 2 ,  . . e , vary ing  
temp. 10, 11, ... 19, 20, 21, ... 29 

B i t s  44-30: Temperature +SO0 (degrees  Fahrenhe i t  
( i n t e g e r )  

B i t s  29-22: NT, numker of t empera tu res  ( i n t e g e r )  

B i t s  21-15: NE, number of e n t r i e s  ( i n t e g e r )  

E i t s  14-0: POINT, p o i n t e r  t o  d a t a  ( i n t e g e r )  

I t e m  ( N + l ) - ( N + N E i )  : 

Gage (real) 
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I t e m  ( N + N E i +  1) - (N+2NEi) : 
Shear allowable stress (real) 

Item (N+2NEi+l)-M: 

R e p e a t  for balance of  tablss 

Program DESINPT of the design data preprocessor. Generation: ---------- 
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BUCKLING INTgEACTION DATA M A T R I X  

------- E l e m e n t  s: 

Iter I :  

CATARNF 

N B X O O l a ,  NBI002a, . ., NBI999a 

MIXED 

M*l, where M 5 3100 

Word 1: DATARNF 
Word 2: The ma t r ix  ind2x name. 
Words 3-10: Zero 

E i t s  59-30: Reserved 

E i t s  29-15: N F ,  number of e lements  conta ined  i n  
t h i s  p a r t i t i o n  ( i n t e g e r ) .  

E i t s  14-0: NBEG, number ( i n t e r n a l )  of f i r s t  
element i n  t h i s  p a r t i t i o n  
( i n t e g e r )  . 

I t e m  2- (NF+l) : 

F i t s  59-54: Ec, t h e  e l e m e n t  code ( i n t e g e r ) .  

E i t s  53-15: Reserved for f u t u r e  use. 

E i t s  14-0: P O I N T ,  p o i n t e r  t o  t h e  body of 

buckl ing  i n t e r a c t i o n  d a t a .  ( i n t e g e r )  

Item { NF+ 2) -M : 

Euckling i n t e r a c t i o n  d a t a  (real)  , s i x  e n t r i e s  p e r  
element . 

--------- Generation: Program DESINPT of t h e  des ign  d a t a  preprocessor .  
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---I-- Elements: 

Column 1: 

column 2: 

generat ioq:  

DATARNF 

NBUCTAB 

MIXED 

100 * 2 

Word 1: DATARNF 
Word 2: NBUCTAB 
Words 3-10: zero 

R o w  k contains the number of temperatures i n  
compression al lowables  t a b l e  NAILL(1IWC f o r  ma te r i a l  
k. 

Row k con ta ins  the number of temperatures i n  shear  
a l lowables  t a b l e  NALLBWS f o r  ma te r i a l  k. 

Program D E S I N P T  of t h e  design da ta  preprocessor,  
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c-- F i l e :  DATARMF 

--------- Index Name: NCOOlba, NC002ba, ...# NC999ba 

- Ty= : MIXED 

Qimgsions : M*l, where M = (NF+S9) 1 6 0 ,  and NF equa l s  tho, 
number of elements i n  t h e  corresponding NLxxxba 
matrix p a r t i t i o n .  

------ A u x i l i a a - l g :  Word 7 :  DATARNF 
Word 2: The matrix index name. 
Words 3-10: Zero 

Item 1-M-1: Zero ( in t ege r )  

I t e m  M 2K-1 ( in t ege r )  where K=NF-(M-l)*60. This i s  a b i t  
f l a g  for t h e  l a s t  element i n  the corresponding 
Nrxxxba matrix p a r t i t i o n .  

---------- Generation : Progran DESINPT of t h e  design da ta  preprocessor. 
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---- File : GATARNF 

TYPe : 

NDOClba, ND002ba, ... , ND999ba 
MIXED 

D _ ~ g g g g & ~ ~  : M*l, where M = (NF+59)60, and N F  equals  t h e  number 
of elements i n  t h e  corresponding NTxxxba matrix 
p a r t i t i o n .  

&uxil&gy-;Q: Word 1 : DATARNF Word 2: The mat r ix  
index name Words 3-10: Zero 

I t e m  I-Mol: Zero (integer) 

I t e m  M 2 K - 1  (integer),  where K=NF- (M-?)*60. T h i s  is a 
b i t  f l a g  f o r  the l a s t  element i n  t h e  corresponding 
NTxxxba m a t r i x  p a r t i t i o n ,  

Egp&rgtion: Program DESINPT o f  the design d a t a  preprocessor.  
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DESIGN LOAD CASE MATRIX ..................... 

-- F i l e :  DATARNF 

---------- Index N a m e :  NCLCRba 

T Y E  : MIXED 

Qlmegsiong: M*3, where M is  t h e  maximum number of d e s i g n  load  
cas?% (NDLC) p lus  3 times t h e  maximum number of 
s u p e r p o s i t i o n  load  c a s e s  (3*NSLC) , 

&u,x&&iUgy,IQ: word 1 : DATARNF 
word 2: NDLCEba 
Word 3: NDLC 
word 4: NDL, t h e  number of des ign  load 

cases used, 
Word 5: NSL, t h e  number of s u p e r p o s i t i o n  

l o a d  cases used. 
words 6: NSC, t h e  number of non-design 

i n g r e d i e n t  loadcases  used i n  
s u p e r p o s i t i o n .  

Cdords 7-10: Zero 

-------- Elemen t  s: Column 1 c o n t a i n s  the fo l lowing  data:  

Item 1-NDL: I n t e r n a l  load  c a s e  number ( i n t e g e r )  

IteF (NDL+l) -NDLC: 

Zero ( i n t e g e r )  

I t e n  (NDLC+ 1) - (NDLC+NSC) : 

I n t e r n a l  load case number ( i n t e g e r )  

I t e m  (NDLC+NSC+l) -M: 

Zero 

Column 2 c o n t a i n s  t he  f o l l o w i n g  data:  

Item 1-NDL: User l a b e l  €or des ign  l o a d  c a s e s  ( i n t e g e r )  
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' I t e m  (NDLtl) -NCLC: 

Zero 

I t e n  (NDLC+l] - (NDLC+NSC) : 
User l a b e l  for non-design ingredien% load  cases of 
superpos i t ion  load cases. 

I t e m  (NDLC+NSC+l) - (NDLC+2*NSLC) : 
Zero 

I t e m  (NDLC+2*NSLC+l) - (NDLC+2*NSLC+NSL) : 
U s e r  l a b e l  for superpos i t ion  load  cases .  

Item (NDLC+2*NSLC+NSL+1) -W: 

Zero 

Column 3 contains t h e  fo l lowing  data: 

Item 1-NDL: Ult imate / l imi t  data, (O=ultimate, l-lirni%) f o r  
corresponding load case  ( in t ege r )  . 

I t e m  (NDL+l) - (NDLC+2*NSLC) : 
Zero 

I t e m  (NDLC+2*NSLC+l) - (NCLC+2*NSLC+NSL) : 
U l t i m a t e / l i m i t  data ,  (O=ultimate, l = l i m i t )  for 
corresponding load case ( i n t e g e r ) .  

Zero 

Egneratjpn: Program DESINPT of the design da ta  preprocessor. 
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-I- F i l e :  

------I- Index N a m e :  

D i m e  nsi on s : --------- 

I t e m  l-N:  

DATARNF 

NEMBDUL 

M I X E D  

N 

i = l  
M * l ,  where M = N + 2  2 N E i .  

N equa ls  the number of t a b l e s  and N E 1  e q u a l s  t h e  
number of stress e n t r i e s  for t a b l e  i. There is  
a l s o  N E i  e l a s t i c i t y  modulus e n t r i e s  f o r  t a b l e  i. 

Word 1: 
Word 2: 
Word 3: 
Words 4-10: 

B i t s  59-45: 

B i t s  44-30: 

B i t s  29-22: 

E i t s  21-15: 

Pits 14-0: 

IteE ( N + l ) - ( N + N E i )  : 

Stress ( r e a l )  

Item [ N + N E i + l )  - ( N + 2 N E i )  : 

DATAHNF 
NEMQIDUL 
Number of tables  (N) 
Zero 

Modulus table  code ( i n t e g e r ) .  The 
same material 1, 2 ,  . . . , varying 
temp. 10, 11, ..., 19, 2 0 ,  21, ... 
29. 

Temperature +500 (degrees 
Fahrenhei t )  ( i n t e g e r )  

NT,  number of texvperatures 
( i n t e g e r  ) 

NE, numher of e n t r i e s  ( i n t e g e r )  

POINT, p o i n t e r  t o  da t a  ( i n t e g e r )  

E l a s t i c i t y  modulus (real) 
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Item (N+2NEi*l)-M: 

Repeat for balance of tables 

Geneygtlgn: Program DESINPT of the design data preprocessor. 
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SHEAR MODULUS TABLE ---------- 

------- E l e m e n t  s: 

Item l-N: 

DATARNF 

NGMBDUL 

MIXED 

N 

i= 1 
M*1, where M = N+2 2 N E i .  

N e q u a l s  t h e  number of tables  and N E i  e q u a l s  t h e  
number of stress entries for  table  i, There  is  
a l s o  NE1 shear 

Word 1: 
Word 2: 
Word 3: 
Words 4-10: 

Eits 59-45: 

Bits 44-30: 

B i t s  29-22: 

E i t s  21-15: 

B i t s  14-0: 

, I t e m  (N+1) - ( N + N E i )  : 

Stress (real)  

I t e m  ( N + N E i +  1) - ( N + 2 N E i )  : 

Shear modulus 

modulus e n t r i e s  f o r  t a b l e  i. 

DATARNF 
NGM0DUL 
Number of t ab les  (N) 
Zero 

Modulus t ab l e  code ( i n t e g e r )  The 
s a m e  mater ia l  1, 2,  ..., v a r y i n g  
temp. IO, 11, ... 19, 20,21 ,  ... 
29. 

Tempera ture  +500 (deg rees  
F a h r e n h e i t  ( i n t e g e r )  

NT, number of t e m p e r a t u r e s  ( i n t e g e r )  

NE, number of e n t r i e s  ( i n t e g e r )  

POINT, p o i n t e r  t o  d a t a  [ i n t e g e r )  

(real) 
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Item (N+2NEi+l) -M: 

R e p e a t  for balance of tab les  

G_gJe_rg;t&_n: Program DESINPT of the design data  preprocessor, 
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......................... ELEMENT 'TYPE AND PARTITIONS 

DATARNF 

NITYPEa 

MIXED 

M * l ,  where M is t h e  number of f l e x i b l e  elements 
f o r  t h e  de f ined  d a t a  set. 

Gjord 1: DATARNF 
Word 2: NITYPEa 
Words 3-10: Zero 

A t y p i c a l  row (i) c o n t a i n s  t h e  fol lowing packed 
d a t a  f o r  i n t e r n a l  element (i) . 
B i t s  59-52: 

B i t s  51-44: 

E i t s  43-36: 

B i t s  35-33: 

E i t  32: 

Bit 31: 

B i t  30: 

E i t  29: 

KSFxxxx p a r t i t i o n  number. 

NBXxxxx p a r t i t i o n  number. 

NLxxxxx p a r t i t i o n  number. 

Reserved. 

Design p rope r ty  d a t a  i n d i c a t o r .  A 
1 b i t  i n d i c a t e s  da t a  w a s  def ined ,  a 
z e r o  b i t  i n d i c a t e s  it w a s  not 
def b e d .  

Design f i x e d  d a t a  i n d i c a t o r .  A 1 
b i t  i n d i c a t e s  d a t a  w a s  def ined ,  a 
z e r o  b i t  i n d i c a t e s  it w a s  not 
def ined .  

Design upper bound d a t a  i n d i c a t o r .  
A 1 b i t  i n d i c a t e s  da ta  w a s  de f ined ,  
A z e r o  b i t  i n d i c a t e s  it w a s  n o t  
def ined .  

Design lower bound d a t a  i n d i c a t o r .  
A 1 bit i n d i c a t e s  dat-a was d e f i n i d ,  
A z e r o  b i t  i n d i c a t e s  it w a s  no t  
def ined .  
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B i t  28: Design margin of s a f e t y  d a t a  
ind ica to r .  A 1 b i t  i n d i c a t e s  data 
w a s  def ined ,  a zero bit i n d i c a t 5 s  
it w a s  not  defined. 

E i t  27: Design r e s i z e  data ind ica to r .  A 1 
b i t  i n d i c a t e s  data was def ined,  A 
zero b i t  i n d i c a t e s  it was n o t  
defined. 

B i t s  26-22: Number of s t i f f n e s s  property va lues  
associated w i t h  t h i s  element. 

B i t s  21-18: Number of lamina i n  upper su r face  
i f  t h i s  element is a composite. 
O t h e r w i s e  it is zero. 

B i t s  17-14: Number of lamina i n  lower su r face  
i f  t h i s  element is  a composite w i t h  
a lower sur face .  O t h e r w i s e  it is  
zero. 

B i t s  13-6: NTxxxxx p a r t i t i o n  number. 

E i t s  5-0:  Element type  number. 

Prbgram DESINPT of the design d a t a  preprocessor. Generation: 
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---- F i l e .  - DATARNF 

_------- Index N a m e -  - N K S O O l a ,  NKS002a, ..., NXS999a. Charac t e r  7 i s  
t h e  d i s p l a y  cod2 e q u i v a l e n t  of the 6 b i t  i n t e g e r  
corresponding t o  the d a t a  set number. 

M I X E D  

D i m e  ns  i o n s  : M*l, where M = (NF+59) /60 ,  and NF e q u a l s  t h e  
number of elements i n  t h e  corresponding KSFxxxa 
ma t r ix  p a r t i t i o n .  

Aux i l i a ry  ZQ: Word 1: DATARNF 
Word 2: The m a t r i x  index  name 
Words 3-10: Zero 

Element s: ------- 
Item 1-M-1: Zero (integer) 

Iten! M 2"-1 ( i n t e g e r )  where R=NF-(M-1)*40. This  is a b i t  
f l a g  f o r  t h e  l a s t  element i n  t h e  corresponding KSF 
m a t r i x  p a r t i t i o n .  

Generatjoy! : P r o g r a m  DESINPT of the d e s i g n  da t a  preprocessor, 
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--- F i l e :  CATARNF 

--I------ Index N a m e :  NLOOlba, NL002ba, .*,, NL999ba 

MIXED 

D i m e  n s  i gr~s : M*l, where ~453100. M=l+NF*(1+2*NDLC+4*NSLC) ,NF i s  
t h e  number of e lements  i n  t h i s  p a r t i t i o n ,  NDLC is 
t h e  number of des ign  loadcases ,  and NSLC is  t h e  
number of s u p e r p o s i t i o n  loadcases ,  

Word 2: The m a t r i x  index  name 
Mord 3: NDLC 
Words 4-10: Zero 

&xi liagy-Jg: Word 1 : DATARNF 

Item 1: E i t s  59-30: Reserved f o r  future use 

B i t s  29-15: N F ,  number of elements  con ta ined  
i n  this mat r ix  ( i n t e g e r )  

f i r s t  element i n  t h i s  p a r t i t i o n  
( i n t e g e r )  

E i t s  14-0: NBEG, numker ( i n t e r n a l )  of t h e  

Item 2-(NF+1) : 

B i t s  59-54: EC, t h e  element code number 
( i n t e g e r )  

Eits 53-42: NSL, t h e  number of u se r  d e f i n e d  
s u p e r p o s i t i o n  load cases f o r  t h i s  
element ( i n t e g e r )  

B i t s  41-30: NDL, t h e  number of use r  d e f i n e d  
des ign  load  cases f o r  t h i s  element 
( i n t e g e r )  

( i n t e g e r )  
B i t s  29-15: ULABEL, the u s e r  element number 

E i t s  14-G: POINT, p o i n t e r  t o  t h e  body of 
element  d a t a  ( i n t e g e r )  
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Itern (NF+2)-M: 

Element data .  

S t a r t i n g  w i t h  the po in te r  word t h e r e  a r e  NDLC 
p a i r s  of words containing design loads information 
as follows: 

Word 1: B i t s  59-9: LF, load f a c t o r  ( r e a l )  

Bits 8-0: LC, loadcase number 
( i n t e g e r ) ,  imbedded i n  
right-most 9 b i t s  of t h e  
LF WORD 

Word 2: Element temperature (real) 

S t a r t i n g  with t h e  poin te r  word plus 2*NDLC there 
a r e  NSLC sets of 4 words conta in ing  superpos i t ion  
loads information a s  follows: 

Word 1: Superposi t ion load  case number ( in t ege r )  

Word 2: B i t s  59-9: LPS1, load f a c t o r  f o r  t h e  
first case ( r e a l )  

B i t s  8-0: LCS1, loadcase number 
( in t ege r )  

Word 3: B i t s  59-9: LFS2, load f a c t o r  f o r  t h e  
second case ( r e a l )  

B i t s  8-0: LCS2, loadcase number 
( i n t e g e r )  

Word Q: Element temperature ( r ea l )  

Genezamjon_ : Program DESINPT of t h e  design d a t a  preprocessor.  
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--I F i l e :  

Index Name: 
-------I- 

-------- Elements: 

Column 1: 

Column 2: 

Column 3: 

CATARNF 

MMATERa 

100*3 

Word 1: 
Word 2: 
Word 3: 

Word 4: 

Word 5 :  

Word 6: 

Words 7-10: 

DATARNF 
NMATERa 
Maximum row i n  column 1 w i t h  a 
nonzero value.  
Number of nonzero elements  i n  
column 1. 
Number of nonzero elements  i n  
column 2. 
Number of nonzero elements  i n  
column 3. 
Zero 

Row K c o n t a i n s  t h e  i n t e g e r  K i f  material number K 
has been referenced dur ing  i n p u t  of d e s i g n  data 
and if r o w  K of t h e  Material Code Matr ix  KMATERA 
c o n t a i n s  a X. 

Row K c o n t a i n s  the i n t e g e r  K i f  the  compression 
t ab le  K has been re ferenced  du r ing  i n p u t  of des ign  
d a t a  and i f  row K, column 1 of t h e  buckl ing  tables  
index ma t r ix  NBUCTAB c o n t a i n s  a nonzero va lue ,  

R o w  K c o n t a i n s  t h e  i n t e g e r  K i f  t h e  s h e a r  table  K 
has been r e fe renced  du r ing  i n p u t  of d e s i g n  data 
and i f  row X, column 2 of t h e  kuckl ing t a b l e s  
index ma t r ix  NBUCTAB c o n t a i n s  d nonzero value,  

Program D E S I N P T  o f  the des ign  data preprocessor .  
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-------- Elemen t  E: 

Column 1: 

MODULUS-IAELES-LNDEX MATRIX 

DATARNF 

NM0DTAB 

M I X E D  

100 f 2 

Word 1: DATARNF 
Word 2: MM0DTAB 
Words 3-10: Z e r o  

Eow k c o n t a i n s  the number of t e r p e r a t u r e s  i n  
e l a s % i c i t y  modulus table  NEMODUL f o r  material k, 

Row k c o n t a i n s  t h e  number of temperatures i n  shear 
modulus t a b l e  NGMODUL fo r  m a t e r i a l  k. 

Program D E S I N P T  of t h e  des ign  d a t a  preprocessor .  

50.205 



--- F i l e :  CATARNF 

------- Index N a m e :  N M S O O l a ,  NMS002a, .. ., NMS999a 

- T y s  : M I X E D  

N F  

i = l  
---- Dimensions: ------ M+1, where M = 1+NF+ I: NTOTi 

N F  is t h e  number of e lements  i n  t h e  cor responding  
p a r t i t i o n  o f  the KSF-matrix and NTBT i s  t h e  number 
of words r e q u i r e d  f o r  each  block (body) of e lement  
s a f e t y  d a t a ,  
e lement  t y p e  . 

&gxiliary-JQ: Word 1 : 
Word 2: 
Fiords 3-10: 

Element E: ----- 
Item 1: B i t s  59-30: 

B i t s  29-15: 

E i t s  14-0: 

I t e r  2-(NF+1) : 

B i t s  59-54: 

B i t s  53-42: 

B i t s  41-39: 

The size of NTOT is dependent  on  

DATARNF 
The m a t r i x  index  name 
Zero 

Reserv9d f o r  f u t u r e  use 

N F ,  number of  e lements  con ta ined  
i n  t h i s  ratr ix  ( i n t e g e r )  

NBEG, number ( i n t e r n a l )  of t h e  
f i r s t  e lement  i n  t h i s  p a r t i t i o n  
( i n t e g e r )  

EC, t h e  element  code ( i n t e g e r )  

Reserved f o r  f u t u r e  use  

N U ,  the number of words above 
p o i n t e r  i n  d a t a  body ( i n t e g e r )  

NTOT, t o t a l  number of words i n  d a t a  
body ( i n t e g e r )  
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F i t s  29-15: ULABEL, the user element number 
( in t ege r )  

B i t s  14-0: POINT, po in te r  t o  the body of 
element margin of safety da ta  
( in t ege r  ) 

Item (NF+2)-M: ( 

Margin of safe ty  da ta  

Program DESINPT of the design d a t a  preprocessor G_gEration: 
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Element E: 

Iten; l-M: 

CATAENF 

NQICNTRa 

MIXED 

M*I, where M is number of o p t i m i z a t i o n  pZOblemS t o  
be solved. 

Word 1: DATARNF 
Word 2: N0CNTRa 
Words 3-10: Zero 

E i t s  59-54: MTYPE, element type.  

Bits 53-42: EEIDl  , i d e n t i t y  of s u b s e t  1. 
(0 i n d i c a t e s  whole s t r u c t u r e )  

B i t s  41-30: ELID2,  i d e n t i t y  of s u b s e t  2 

E i t s  29-15: P a r t i t i o n  number of matrix NODxxxx 
c o n t a i n i n g  problem data block. 

B i t s  14-0: P o i n t e r  t o  l o c a t i o n  of data block 
i n  NODxxxx. 

Program DESINPT of the design d a t a  proprocessor .  
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------ Element E: 

Iten i: 

---------- Generation: 

DATARNF 

NBDVCCd 

MIXED 

M*l, where M is  t h e  number of op t imiza t ion  
problems which c a n  be cons t r a ined ,  

Word I :  DATARNF 
Word 2: N0DVCCa 
Words 3-10: Zero 

B i t s  59-54: ELTYP, element t y p e  be ing  
c o n s t r a i n e d ,  

Bits 53-42: ELSS, subset  being cons t ra ined .  

E i t s  41-35: Reserved. 

F i t s  34-30: NLT, t o t a l  number of laminae f o r  
e l emen t  t y p e  ELTYP i n  subset  ELSS. 

element t y p e  ELTYP i n  s u b s e t  ELSS, 
E i t s  29-24: NLU, number of u p p e r  laminae i n  

B i t s  23-15: Reserved 

B i t s  14-0: P o i n t e r  t o  v a r i a h l e  c o n s t r a i n t s  
data block  i n  NVAFIAa mat r ix .  A 
z e r o  i n d i c a t e s  that c o n s t r a i n t  d a t a  
i s  n o t  de f ined  for t h i s  
o p t i m i z a t i o n  problem. 

Program DESINET of t h e  des ign  proprocessor.  
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OPTIMIZATION DATA MATRIZ 

! ---- F i l e :  CATARNF 

Index  Nade: 

- TB: j NIXED 

D i m e  n s i  o r~s  : M*1, M = (NW+1) * NOSM, where NOS = 300O/(NW+l) 

NrZIDOoAa, N 0 D O 0 2 a .  . e ., NQD999a 
7- 

1 
-------- 

, 3 

and NW = (Number of e lements  i n  d a t a  s e t  + 59)/60. 
NW i s  number of words r e q u i r e d  for a b i t  p o s i t i o n  
vector r e p r e s e n t i n g  a data set  of e lements .  NOSM 
represents t h e  maximun number of d a t a  b l o c k s  i n  a 
p a r t i t i o n ,  The las t  p a r t i t i o n  is t r u n c a t e d  t o  
i n c l u d e  t h e  number of d e f i n e d  d a t a  blocks.  

Auxi l&sgy-Jp: Word 1 : DATARNF 
Word 2: The m a t r i x  index  name 
Words 3-10: Zero 

------- Elements: Each d a t a  block i s  composed of a one word header  
and a NW word problem s u b s e t  vec to r .  

Item 1:  B i t s  59-45: Reserved 

E i t s  44-30: NOSEK, number of e lements  i n  
problem . 

B i t s  29-15: M I N S E R ,  miminum i n t e r n a l  e lement  
number i n  problem. 

B i t s  14-0: MAXSEK, maximum i n t e r n a l  e lement  
number i n  problem. 
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Iterr 2- (NW+l) : 

B i t s  59-0: The i - t h  b i t  of t h i s  NW word v e c t o r  
cor responds  w i t h  t h e  i - t h  i n t e r n a l  
e lement  number a s s o c i a t e d  wi th  a 
p a r t i c u l a r  d a t a  set. The b i t  
numbering i s  l e f t  t o  r i g h t  s t a r t i n g  
a t  1. Each on kit i n d i c a t e s  t h a t  
t h e  cor responding  element is  a p a r t  
of the  o p t i m i z a t i o n  problem 
r e p r e s e n t e d  by t h i s  data block.  

Program DESXNPT of t h e  d e s i g n  d a t a  proprocessor .  
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------I_--------- PARAMETER MATRICES 

-- F i l e  : CATARNF 

Index Name: NPARAMa -------- 
MIXED 

---------- Dimensions : M*l, where M = 6+2N and N e q u a l s  t h e  number of 
allowed s t a g e s  (Max. = 10) a 

&u.~&l,qgy-&Q: Word 1 : DATARNF 
Hard 2: NPARAMa 
Word 3: Largest s t a g e  number defined. 
Word 4: Number of rows i n  KSF001A 
Word 5: Number of elements  i n  KSF001A 
Words 6-10: Zero 

IteIc 1: Number of Design D a t a  Blocks (number of 
NPDxxxa p a r t i t i o n s )  ( i n t e g e r )  

I t e m  2: Number of Bounds Data Blocks (number of 
NPBxxxa p a r t i t i o n s )  ( i n t e g e r )  

Item 3:  

I t e m  4: 

Number of Margin Cata B l o c k s  (number o f  
NMSxxxa p a r t i t i o n s )  ( i n t e g e r )  

Number of Compression Allowakle Tables  
(number of tables  in NALLCWC) ( i n t e g e r )  

Iterr. 5 :  Number of Shear Allowable Tables  (number of 
t a b l e s  i n  NALLOWS) ( i n t e g e r )  

I t e m  6 :  Number of Stop S i z i n g  B l o c k s  (number of 
NSTxxxa p a r t i t i o n s )  ( i n t e g e r )  

Iterr: 6+2+i-1: Number of Design Loads Elocks f o r  S t a g e  i 
(number of NLxxxba p a r t i t i o n s )  ( i n t e g e r )  

Item 6+2*i: Number of Thermal Design Loads Blocks for 
Stage i (number of NTxxxba p a r t i t i o n s )  
( i n t  e g  er ) 

@ggrmg&aQ: Program DESINPT of t h e  des ign  d a t a  preprocessor .  
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BOUND DATA MATRICES --------------- 

---- F i l e :  CATARNF 

NPBOOIa, NPB002a, ..., NPB999a 

TYE% MIXED 

N F  

i = l  
- D d m e  ------- n s  i ons  : M * l ,  where M = 1 + N F  + I: N T O T i  

N F  is t h e  number of e lements  i n  t h e  corresponding 
p a r t i t i o n  of  t h e  KSF-matrix and NTOT i s  t h e  number 
of words r e q u i r e d  f o r  each block (body) of element 
bound d a t a ,  The s i z e  of NTOT i s  dependent on 
element t y p e  , 

Word 2: T)le ma t r ix  index  name 
Words 3-10: Zero 

&uxil&ggy I D :  Word 1: DATARNF 

----- E l e m e n t  s: 

I t e m  1: E i t s  59-30: Reserved f o r  f u t u r e  use 

B i t s  29-15: N F ,  number of  e lements  conta ined  
i n  t h i s  mat r ix  ( i n t e g e r )  

B i t s  14-0: NBEG, numker ( i n t e r n a l )  of t h e  f i r s t ,  
element i n  t h i s  p a r t i t i o n  ( i n t e g e r )  

Item 2- (NF+l) : 

B i t s  59-54: EC, t h e  element code ( i n t e g e r )  

E i t s  53-42: Reserved f o r  f u t u r e  u s e  

B i t s  41-39: NU, t h e  number of words above 
p o i n t e r  i n  d a t a  kody ( i n t e g e r )  

B i t s  38-30: NTOT, t o t a l  number of words i n  t h e  
d a t a  body [ i n t e g e r )  

B i t s  29-15: ULABEL, ths u s e r  element number 
( i n t e g e r  ) 
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E i t s  l 4 -0 :  POINT, p o i n t e r  t o  t h e  body of 
element bound d a t a  ( i n t e g e r )  

I t e m  NF+2: Eits 59-54: NLB, t h e  number of lower bounds on 
element p r o p e r t i e s  ( i n t e g e r )  

Bits 53-48: Reserved for f u t u r e  use 

Bits 47-42: NUB, t h e  number of upper bounds on 
element p r o p e r t i e s  ( i n t e g e r )  

E i t s  41-0: Reserved f o r  f u t u r e  use. 

I t e n  (NF+3) - (NF+NLE!+2) : 

Lower bounds d a t a  ( rea l ,  excep t  for i n t e g e r  zero  
which i n d i c a t e s  no change f o r  t h a t  p roper ty)  

Iten! (NFtNLB+3)- (NF+NLE+NUB+2) : 

U p p e r  bounds data (real ,  e x c e p t  f o r  i n t e g e r  zero 
which iridicates no change f o r  . t ha t  p roper ty)  

The b lock  of bounds d a t a  are repea ted  f o r  each 
element,  

G_ene_gg$iqn : Program DESINPT of t h e  des ign  d a t a  preprocessor .  
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---- F i l e -  - EATAhNF 

-------- Index N a m e :  N P D O O l a ,  NPDOC2a, ..., NPD999a 

TYEe : MIXED 

NF 

i=l 
--------- Dimensions: M*1, where M = l + N F  + NTOTi 

NF is  t h e  number of e lements  i n  t h e  corresponding 
p a r t i t i o n  of t h e  KSF-matrix and NTOT i s  t h e  number 
of words r equ i r ed  f o r  each block (body) of  element-, - 

des ign  d a t a .  
element type.  

A_g&.J-&a_r_y_Lg: biord 1 : 
Word 2: 
Words 3-10: 

---A_- Element E: 

Iterr 1: Eits 59-30: 

B i t s  29-15: 

Eits 14-0: 

I t e m  2 - ( N F + 1 )  : 

B i t s  59-54: 

E i t s  53-42: 

E i t s  41-39: 

B i t s  38-30:  

B i t s  29-15: 

The s i z e  of NTOT is  dependent on 

DATARNF 
The ma t r ix  index  name 
Zero 

Reserved f o r  f u t u r e  use  

N F ,  number of e lements  conta ined  
i n  t h i s  mat r ix  ( i n t e g e r )  

NBEG, number ( i n t e r n a l )  of  t h e  f irst  
element i n  t h i s  p a r t i t i o n  ( i n t e g e r )  

EC, t h e  element code number ( i n t e g e r )  

Reserved f o r  f u t u r e  use  

NU, t h e  number of words above 
p o i n t e r  i n  data body ( i n t e g e r )  

NTOT, t o t a l  number of words i n  t h e  
d a t a  body ( i n t e g e r )  

ULABEL, t h e  u s e r  element number 
( i n t e g e r )  
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B i t s  14-0: POINT, p o i n t e r  t o  t h e  body of 
e lement  data ( i n t e g e r )  

Item NFt2:  B i t s  59-54: DP, t h e  number of des ign  p r o p e r t i e s  
( i n t e g e r )  

B i t s  53-48: DPP, r e l a t i v e  p o i n t e r  t o  des ign  
p r o p e r t i e s ,  0 if no p r o p e r t i e s  
( i n t e g e r )  

B i t s  47-42: FP, t h e  number of f i x e d  p r o p e r t i e s  
( i n t e g e r )  

E i t S  41-0: Reserved f o r  f u t u r e  use  

Iterr; NF+3: B i t s  59-51: M,  t h e  material a l lowables  code 
( i n t e g e r )  

B i t s  50-42: MC, t h e  compression buckl ing  table 
code ( i n t e g e r )  

B i t s  41-33: M S ,  t h e  shea r  buckl ing t ab le  code 
( i n t e g e r )  

E i t s  32-21: Reserved f o r  f u t u r e  use 

B i t s  20-9: MCF, t h e  compression buckl ing  t ab le  
f a c t o r  x 1000 [ i n t e g e r )  

B i t s  8-0: Reserved f o r  f u t u r e  u s e  

I t e m  [NF+4) - (NF+DP+3) : 

Design proper ty  d a t a  { r e a l ,  excep t  f o r  i n t e g e r  
zero which i n d i c a t e s  no change f o r  t h a t  property)  

Item (NF+DP+4)  - (NF+DP+FP+3) : 

Fixed prope r ty  d a t a  { r e a l ,  e x c e p t  for  i n t e g e r  z e r o  
which i n d i c a t e s  no change f o r  t h a t  p rope r ty )  

The block o f  des ign  d a t a  are repea ted  f o r  each 
element. 

G_eneratjg_n : Program DESINPT of  t h e  des ign  d a t a  preprocessor .  
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SMOOTHING PROPERTY CONTROL MATRIX 

- File: 

Index Name:  

Type: 

Dimensions : -- 
Auxiliary ID:  

Elements : 

DATARNF 

NSMCNTa 

MIXED 

M*l where M is  t h e  t o t a l  number of elements t o  be 
smoothed 

Word 1: DATARNF 
Word 2: NSMCNTa 
Words 3-10: Zero 

Row i contains t h e  following information for  the  
i- th loca l  element t o  be smoothed. 

B i t s  59-44: 

B i t s  42-41: 

B i t s  40-36: 

B i t s  35-30: 

B i t s  29-21: 

B i t s  20-15: 

IELENO I t h e  in te rna l  element 
number of the i - th  element. 

KO, f l ag  indicating type of 
property data  update t o  perform on 
composites : 
0 = t o t a l  replacement, 
1 = layer count replacement 

N P ,  t he  number of property values 
f o r  element IELENO. 

ITYPE, the  integer type of element 
IELENO. 

RSFPN, t h e  p a r t i t i o n  number of t he  
KSF matrix which contains data far 
IELENO . 
NSPPN, the pa r t i t i on  number of the  
N S P  matrix which contains property 
data for smoothing IELXNO. 
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B i t s  14-0: IPOINT, pointer to  t h e  data block 
i n  t he  NSPPN partition of the 
N S P x x x x  matrix where the property 
values for  smoothing IELT3NO will 
be stored. 

-- Generation : Program DESINPT of t h e  design d a t a  preprocessor, 
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--- F i l e :  CATARNF 

N S M K E Y a  

TYEe: M I X E D  

Dimer&ins: M*l, where M is t h e  number of smoothing problems 
de f ined  by t h e  smoothing d a t a .  

& p a l i a y y - l g :  Word 1 : DATARNF 
Word 2: NSMKEYa 
Words 3-10: Zero 

E_&pllt,g: Row i c o n t a i n s  t h e  fo l lowing  informat ion  f o r  t h e  
i - t h  smoothing problem. 

B i t s  59-58: KO, t h i s  is t h e  smoothing op t ion  
key. A z e r o  va lue  i n d i c a t e s  t h a t  
t h e  user has s p e c i f i e d  a set of 
proper ty  v a l u e s  i n  t h e  i n p u t  d a t a  
f o r  smoothing. A 7 va lue  i n d i c a t e s  
t h a t  t h e  property v a l u e s  are  t o  be 
ob ta ined  from i n t e r n a l  e lement  
ICKE, A 2 v a l u e  i n d i c a t e s  t h a t  
I D S M  must be decoded i n t o  a 10 b i t  
s u b s e t  number and a 6 b i t  element 
type.  The s u b s e t  m u s t  be scanned 
f o r  t h e  rcaximum proper ty  v a l u e s  of 
t h e  s p e c i f i e d  element type.  

smoothing problem. I f  CODE is 
r ep resen ted  by a zero b i t ,  IDSM 
i d e n t i f i e s  t h e  i n t e r n a l  element 
number of a n  elexrent t o  be 
smoothed. I f  CODE is  rep resen ted  
by a 1 b i t ,  I C S M  i d e n t i f i e s  an 
element t y p e  (ITYPE, b i t s  47-42) 
w i t h i n  a s t i f f n e s s  element subset 
(IDS, b i t s  57-48) to be smoothed. 

E i t s  57-42: I D S M ,  t h i s  is t h e  i d e n t i t y  of t h e  
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Eit 41: CODE, t h i s  code b i t  d e f i n e s  t h e  use 
of t h e  IDSM f i e l d .  A z e r o  b i t  
i n d i c a t e s  t h a t  ICSM i s  a n  i n t e r n a l  
element number (IELENO) . A 1 b i t  
i n d i c a t e s  t h a t  I D S M  is packed wi th  
a s u b s e t  number (IDS) and an 
element t y p e  ( ITYPE) .  See IDSM f o r  
s u b f i e l d  b i t  ranges.  

B i t s  40-36: 

E i t s  35-21: 

E i t s  20-15: 

E i t s  14-0: 

NP, number of proper ty  v a l u e s  
a s s o c i a t e d  w i t h  t h i s  problem. 

IDKE, i d e n t i t y  of t h e  element  f o r  
o b t a i n i n g  p rope r ty  v a l u e s  i f  t h e  
va lue  of KO i s  1 .  O t h e r w i s e  IDKE 
i s  zero.  

NSPPN, i d e n t i t y  of t h e  N S P x x x x  
p a r t i t i o n  where the property data 
for smoothing i s  t o  be s to red .  I f  
KO is zero ,  t h e  da t a  is s t o r e d  
du r ing  inpu t .  Otherwise it i s  
s t o r e d  dur ing  execut ion.  

I P O I N T ,  p o i n t e r  t o  t h e  d a t a  block 
in the NSPPN p a r t i t i o n  of t h e  
NSPxxxx ma t r ix  where  t h e  proper ty  
va lues  f o r  smoothing p r o b l e m  i will 
be s to red .  

G_en_e rat  : Program DESINPT of t h e  des ign  d a t a  preprocessor .  
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-u- F i l e :  EATARNF 

zgdex N a m e :  NSPOOla, NSP002a, ..., NSP999a 

- Type: M I X E D  

---------- Dimensions- M * l  where M 5 3100 

&&lia rv  ID: Word 1: DATARNF 
Word 2: The matr ix  name. 
Words 3-10: Zero 

--I---- Elements:  . This  matr ix  c o n t a i n s  a series of property data 
blocks t h a t  a r e  def ined  in response t o  t h e  
smoothing data .  T h e r e  is one block reserved  for 
each smoothing problem (row) of t h e  NSMKEYa 
matrix.  The  element type  a s s o c i a t e d  w i t h  the 
smoothing problem d i c t a t e s  t h e  block s i z e .  

m?Bergzin : Program DESINPT of the design d a t a  proprocessor. 
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Dimensions: 

Generstion : 

-- RESTRAIN S I Z I N G  MATRZL_X 

DATARNF 

MIXED 

M*l, where M = (NF+59)/60 and NF equals  t h e  number 
of elements i n  t h e  corresponding XSF matr ix  
p a r t i t i o n .  

Word 1 :  DATARNF 
Word 2: The mat r ix  index name 
Word 3: NBEG 
Words 4-10: Zero 

Each i t e m  c o n t a i n s  element s i z i n g  data where each 
b i t  pos i t i on ,  numbered r i g h t  to l e f t ,  corresponds 
to an i n t e r n a l  element number. Elements 1 through 
60 a r e  represented  by r o w  1, elements 60(i-1) 
through 60i a r e  represented  by row i, etc. 

The b i t  code is a s  follows: 

0 = element i s  t o  be s i z e d  
1 = r e s t r a i n  ( s t o p )  element s i z i n g  

Program DESINPT of the  design data preprocessor. 
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TEMPERATURE-DATA MATRICES 

--e- F i l e :  DATAP.NF 

Index  Barns: NTOOlba, NT002ba, ..., NT999ba 

Ty=: MIXED 

--1---1-- Dimensions : M*I, where M I 3100. M=l+NF*(1+4*NTLC), N F  i s  t h e  
number of e lements  i n  this p a r t i t i o n ,  and NTLC is 
t h e  number of t h e r m a l  d e s i g n  loadcases .  

--- A u x i l i a r v  I D :  Word 1: DATARNF 
Word 2: The matrix i n d e x  name 
Words 3-70: z e r o  

Item 1: E i t s  59-30: 

B i t s  29-15: 

E i t s  14-0: 

Item 2- ( N F + l )  : 

B i t s  59-54: 

B i t s  53-42: 

B i t s  41-30: 

Reserved f o r  f u t u r e  u s e  

N F ,  number of e lements  i n  t h i s  
m a t r i x  ( i n t e g e r )  

NBEG, number ( i n t e r n a l )  of t h e  
f i r s t  e lement  i n  t h i s  p a r t i t i o n  
[ i n t e g e r )  

EC, e lement  code number ( i n t e g e r )  

NTL, number of d e f i n e d  thermal  
d e s i g n  l o a d c a s e s  for t h i s  e lement  
( i n t e g e r )  

R 2 se rved  

B i t s  29-75: ULABEL, u s e r  element number 
( i n t e g e r )  

B i t s  14-0: POINT, pointer t o  the body of 
e lement  data l i n t e g e r )  
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I t e m  (NF+2) -M: 

Element data  . 
S t a r t i n g  w i t h  t h e  p o i n t e r  word t h e r e  are NTCL sets 
of 4 words con ta in ing  thermal  des ign  l o a d s  
informat ion  as fo l lows:  

Word 1 : Thermal des ign  loadcase  number ( i n t e g e r )  

Word 2: B i t s  59-9: LFS1, load  f a c t o r  for t h e  
f irst  case (real)  

B i t s  8-0: LCSl , loadcase  number 
( i n t e g e r )  

second case (real) 

( i n t e g e r )  

Word 3: Bits 59-9: LFSZ, load f a c t o r  f o r  t h e  

B i t s  8-0: LCS2,  loadcase  number 

Word 4: Element t empera tu re  (real)  

Gen€?raL4in: Program DESINPT of t h e  des ign  d a t a  preprocessor .  
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CATARNF 

NTLCKba 

MIXED 

M*3, where M is t h e  maximum number of t h e r m a l  
d e s i g n  l o a d  cases (NTLC) p l u s  t h e  Eaximum number 
of ingrEdiant  l o a d  cases (2*NTLC). 

Word 1: DATARNF 
Word 2: NTLCRba 
Word 3: ITL,  t h e  number of t h e r m a l  d e s i g n  

Word 4: ITC, t h e  number of t h e r m a l  d e s i g n  

Words 5-10: Zero 

load cases used. 

i n g r e d i a n t  l o a d  cases used.  

Column 1 c o n t a i n s  t h e  f o l l o w i n g  da ta ;  

I t e m  1-ITC: I n t e r n a l  l o a d  case number [ i n t e g e r )  

I t e m  (ITC+I) -M: 

Zero 

Column 2 c o n t a i n s  t h e  f o l l o w i n g  da ta :  

I t e m  1-ITC: User l a k e 1  f o r  i n g r e d i a n t  l o a d  cases. 

Iten: fITC+1) - (2*NTCL) : 
Zero 

Item (2*NTLC+I)- (2*NTLC+I?L) : 

U s e r  l a b e l  f o r  t h e r m a l  d e s i g n  load  cases. 

Item (2*NTCL+ITL+I)-M: 

Zero 
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Column 3 c o n t a i n s  the following data: 

Item 1 - (2*NTLC) : 

Zero 

I t e m  [2*NTCL+7)-(2*NTLC+ITL) : 

U l t i m a t e / l i m i t  data, ( O = u l t i m a t e ,  I=limit) f o r  
c o r r e s p o n d i n g  load case ( integer)  . 

Item [ 2*NTCL+ITL+ 1) -M: 

Zero 

Gene ra t ion  : P r o g r a m  DESINPT of the design da ta  p r e p r o c e s s o r .  
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MIXED 

------e-- Dimensions: M*l, where M is  e q u a l  to t h e  s u n  of 10 t i m e s  t h e  
number of CPLATE c o n s t r a i n t  problems p l u s  20 t i m e s  
t h e  number of CCOVER c o n s t r a i n t  problems. 

ggxiligyy-ID: Word 1 : DATARNF 
Word 2: N V A R I A a  
Words 3-10: Zero 

E l e m e n t  s : ------- 
. The elements  are  grouped i n t o  d a t a  b locks ,  one 

block f o r  each c o n s t r a i n t  problem. The f i r s t  10 
p o s i t i o n s  of a b l o c k  a r e  a s s i g n e d  t o  t h e  upper 
l a y e r .  I f  a CCOVEF i s  c o n s t r a i n e d ,  a second set 
of 10 p o s i t i o n s  are a s s i g n e d  t o  t h e  lower l a y e r ,  
T h e  indexing  i s  1 t o  1 G  for a CPLATE and 1 t o  20 
f o r  a CCOVER. 

Fj i thin each block t h e  i t h  r e l a t i v e  l o c a t i o n  i s  
a s s o c i a t e d  with the i th - laminae ,  and c o n t a i n s  t h e  
number of t h e  c o n t r a i n t  lamina. 

The d a t a  b locks  are accessed  us ing  p o i n t e r s  from 
the NOCVCCa mat r ix .  

Generation: Program DESINPT of t h e  des ign  d a t a  preprocessor .  
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COWION 

ZERO 
P I  
P I02  
ZNDCM 

S Y M  

SPAN 
EO 

SH 
XVAL 

MACH 
BETA 
KSQD 
BETASQD 

2008 * 1 

Word 1: DATARNF 
Word 2: F.3 0 i o  0 0 
Words 3-10: Zero 

The a r r a y  c o n t a i n s  t h e  c o n t e n t s  of t h e  RH03 
a d j a c e n t l y  s t o r e d  l a b e l e d  common blocks: 

EASIC CSGEOM 
OPTIONS TABLE 
COUNT CON D 
MSGEOM FILES 

FO 3MOD 

EASIC c o n t a i n s  c o n s t a n t s ,  coun te r ,  and key FH03 
options. 

/ B A S I C /  

Complex z e r o  
Value of P I  
PI12 
C=Matrix i n d i c a t o r ,  B=main s u r f a c e ,  
N=cont ro l  s u r f a c e  
symmetry i n d i c a t o r ,  1-symmetric, 
2 -an t i  symmetric 
S e m i s p a n  
R o o t  semichord (o r  some o t h e r  
r e f e r e n c e  l e n g t h )  
Span/BO 
K-value, reduced frequency = 

Nach number 
S Q R T  ( 1-Mach** 2 )  
KVAL* * 2 
BETA* * 2 

BO*OMEGA/V 
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BH03RNF = N a m e  of t h e  RH03 output  random 
name f i l e .  INPREP e x t r a c t s  the  
name from t h e  ATLAS l a b e l e d  common 
block KQRNDM. It  is normally e q u a l  
t o  7LFH03RNF. 
The data case number f o r  the current 
RH03 d a t a  case 
The d a t a  c o n d i t i o n  number for t h e  
c u r r e n t  RH03 data  condi t ion .  

- NCAS E - 
NCOND - - 

OPTIONS c o n t a i n s  v a r i a b l e s  choosing o p t i o n a l  

/OPTIONS/ 

pa ths  . 
COMMON 

CMOPT 

PRSOPT 

SGFOPT 

GEXOPT 

VPOPT 

MINPOPT 

MOPOPT 

DWPOPT 

PCPOPT 

C-Matrix o p t i o n ,  
.T.=Generate a new C-matrix f i l e  . F. =Use/update a n  o ld  C-matrix f i l e  
P r e s s u r e  r e p o r t  op t ion ,  . T. =Report unsteady p res su re  a t  

, F. =No r e p o r t  
S e c t i o n a l  g e n e r a l i z e d  f o r c e  opt ion ,  . T. =Report s e c t i o n a l  gene ra l i zed  

f o r c e s  a t  d e f a u l t  o r  JSER 
d e f i n e d  chords,  

, F. =No g e n e r a l i z e d  f o r c e  c a l c u l a t i o n s  
Gust e x c i t a t i o n  opt ion ,  
T, =Include  a gradual  or non-gradual 

Ve loc i ty  p r o f i l e  op t ion ,  
.T.=Modify modal i npu t  by u s e r  

d e f a u l t  o r  u s e r  d e f i n e d  l o c a t i o n s  

p e n e t r a t i o n  g u s t  mode 

supp l i ed  v e l o c i t y  p r o f i l e  = 
V (LOCAL) /V ( I N F I N I T Y )  

Modal i n p u t  p r i n t  op t ion ,  
,T .=Pr in t  i n p u t  po in ts  and 

Modal ou tpu t  p r i n t  op t ion ,  . T. = p r i n t  interpolated d e f l e c t i o n  

Downwash p r i n t  opt ion,  . T. = P r i n t  downwash ma t r ix  
P r e s s u r e  c o e f f i c i e n t  p r i n t  opt ion,  . T. = P r i n t  c o e f f i c i e n t s  

of t he  assuned p res su re  series 

d e f l e c t i o n s  

and s l o p e  a t  downwash po in t s  
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GFFOPT 

SFSOPT 

ATLASOP 

NSPOPT 

MITOPT 

Genera l ized  f o r c e  p r i n t  op t ion ,  - 1 = P r i n t  no g e n e r a l i z e d  f o r c e s  
O=Pr in t  a l l  g e n e r a l i z e d  f o r c e s  
N=Pr in t  f irst  N gene ra l i zed  f o r c e s  

S c r a t c h  f i l e  s a v e  opt ion ,  
.T,=Do n o t  d e l e t e  s c r a t c h  f i l e s  

E.HOSC1 and RHOSCZ fo l lowing  job 
completion, . F, =Delete s c r a t c h  f i l e s  

ATLAS i n p u t  op t ion ,  
.T.=MIFILE w i l l  be a SNARK 110 

s e q u e n t i a l  f i l e  c o n t a i n i n g  
modal i n p u t  po in t  c o o r d i n a t e s  
and d e f l e c t i o n  

. F . = N o  ATLAS t y p e  i n p u t  
Non-symmetric planform op t ion ,  
.T.=Planform s p e c i f i e d  has no mi r ro r  

F. =Standard m i r r o r  image planform 
Modal i n p u t  p o i n t  t r ans fo rma t ion  
op t ion ,  
.T.=Do n o t  perform c o o r d i n a t e  t r a n s -  

format ion  on i n p u t  p o i n t s  i n  
s u r  fa ce s p 1 i n e  i n t e r  po la  t i o n  

image, e,g., f i n ,  

COUNT c o n t a i n s  v a r i a b l e s  d e f i n i n g  t h e  problem s i z e  

COMV9N 

NDWC 
NPDWC 
NDWP 
NSPT 
NCPT 
N P T H M  

NPRC 
NPPFC 

NPPT 

NSGFC 

NDWMDS 
NWTMDS 

NOKVAL 

/COUNT/ 

Number of downwash chords 
Number of p o i n t s  p e r  downwash chord 
Number of downwa s h  p o i  nt=NCWC*NPDWC 
Number spanwise pressure  terms 
Number of 
Number of 
NSPT*NCPT 
Number of 
Number of 
chord 
Number of 

chordwise p r e s s u r e  terms 
assumed pressure  modes= 

pressure  r e p o r t  chords 
p o i n t s  p e r  p r e s s u r e  r e p o r t  

p r e s s u r e  r e p o r t  p o i n t s  = 
NPRC*NPPRC 
Number of s e c t i o n a l  g e n e r a l i z e d  
f o r c e  r e p o r t  chords 
Number of downwash modes 
Number of weight ing f u n c t i o n  modes 
Note NDWMDS=NWIMCS+l ( i f  GEX0PT.T.) 
Number of reduced f r equenc ie s  
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IKVAL - - Reduced frequency counter  
NOMACH - - Number of s t r u c t u r a l  g r i d  (modal 

i npu t )  po in t s  

MSGEOM con ta ins  main s u r f a c e  geometry d a t a  

COMMON /MSGEOM/ 

- MSIID - 
YDWC(9) = 
XDWP(72) = 
DXLEDWC ( 9 )  = 

- XGUST - 
- YROOT - 

XMDWC(9) = 
BOWC(9) = 
DXTEDWC ( 9 )  = 

- NLE - 

XLE(10) = 

YLE(10) = 

DXLEDY(9)  = 

XLEDWC(9) = 
NTE - - 

XTE(10) = 

YTE(10) = 

DXTEDY(9) = 

XTEDWC(9) = 

Main s u r f a c e  C-matrix ID 
Downwash chords 
Downwash p o i n t s  
Slope of l ead ing  edge a t  downwash 
chord i n t e r s e c t  
Zero phase r e fe rence  poin t  for a 
gradual  p e n e t r a t i o n  g u s t  mode 
Y va lue  of planform r o o t  from u s e r  
i n p u t  YLE, used t o  r e l o c a t e  a l l  Y 
values about zero 
Mid-chord of downwash chords 
Semi-chord va lue  of downwash chord 
slope of t r a i l i n g  edge a t  downwash 
chord intersect 
Number of l ead ing  edge d e f i n i t i o n  
p o i n t s  
X-value of lead ing  edge d e f i n i t i o n  
p o i n t s  
Y-value of l ead ing  edge d e f i n i t i o n  
p o i n t s  
s lope  of l ead ing  edge d e f i n i t i o n  
l i n e s  
Leading edge of downwash chords 
Number of t r a i l i n g  edge d e f i n i t i o n ,  
points  
X-value of t r a i l i n g  edge d e f i n i t i o n  
p o i n t s  
Y-value of t r a i l i n g  edge d e f i n i t i o n  
p o i n t s  
Slope of t r a i l i n g  edge d e f i n i t i o n  
l i n e s  
T r a i l i n g  edge of downwash chords 
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CSGEOM con ta ins  s u r f a c e  geometry da ta  

COMMON 

NOCS - 
CSID(4) = 
CSTYPE(4) = 

CSRS(4) = 

H G A P ( 4 )  = 

X H L I  (4) = 

YHLI (4 )  = 

XHLBARI (4) = 

XHLO(4) = 

YHLo(4) = 

XHLBARO (4) = 

DXHLDY(4) = 
XHLDWC - 
DXHLDWC = 

- 

- 
(4 9) 

(4 I91 

/CSGEOM/ 

Number of c o n t r o l  surfaces 
Cont ro l  s u r f a c e  C - m a t r i x  I D  
Cont ro l  s u r f a c e  type,  l = f u l l ,  2 = t i p ,  
3=mid, 4 = p a r t i a l  
Sur face  t o  which c o n t r o l  su r f ace  i s  
r e l a t e d  (at tached)  
Gap a t  hinge between main su r face  
and c o n t r o l  s u r f a c e  
x-value inboard hinge d e f i n i t i o n  
p o i n t  
Y-value inboard h inge  d e f i n i t i o n  
poin t  
x-bar va lue  of L.E. of inboard 
c / S  s i d e  edge 
x-value outboard hinge d e f i n i t i o n  
p o i n t  
Y-value outboard hinge d e f i n i t i o n  
po in t  
X-bar value of L.E. of outboard 
C I S  s i d e  edge 
Slope of hinge l i n e  
Hinge intersection of downwash 
chord 
s lope  of hinge a t  downwash chord 
intersect  

TABLE w i l l  con ta in  t h e  €3303 C-matrix index table 

COMMON /TABLE/ 

RTITLE.19) = Run t i t l e  with d a t e  appended 
TABLE - - CMFILE t a b l e  of contents  
(1 8,501 

NOMAT 

ITHMAT - - The number of a C-mat r ix  on (or  to 

Number of C - m a t r i c e s  i n  CMFl f i l e  
of CMFILE 

be p u t  on) CMFILE. When extract ing 
a C - m a t r i x  from CMFILE, XTHMAT w i l l  
be the one t o  be read. A f t e r  writ ing 
a C - m a t r i x  on CMFILEl NOMAT and ITHMAT 
w i l l  be  t h e  one t o  be read. A f t e r  
w r i t i n g  a C-matrix on CMILE, NOMAT 
and ITHMAT w i l l  be equal. 
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The following v a r i a b l e s  a re  s t o r e d  i n  TABLE p r i o r  t o  
C - m a t r i x  generation o r  use. They w i l l  be stored 
elsewhere o r  d i scarded  be fo re  TABLE i s  needed f o r  
C - m a t r i x  indexing. 

(TABLE,YPC) , 
(TABLE(9,14) ,PXLE) , 
(TABLE (14,180 ,PDXHLDE) , 
(TABLE(15,21) ,PDXTEDE), 
(TABLE (1,23 1 , YSGFC) , 
(TABLE (7,25) , CXLDESF) , 
(TABLE(13,27) ,XHLSGF), 
(TABLE (1,3 7 )  , XTESGF) , 
(TABLE (7,39) , BSGF) , 
(TABLE (1  1,40) ,VPFL) , 
(TABLE(9,43) , c o . F V P ) ,  

(TABLE(12,l) ,XPPT), 
(TABLE (2,lS) , PDSLEDE) , 
(TABLE (4,21) ,PXTE) 8 

(TABLE(8,22) ,PB), 
(TABLE (4,24) ,XLESGF) 
(TABLE(10,26) ,XMIDSGF) 8 

(TABLE (7832) ,DXHLSGF) , 
(TABLE (1 0 I 40) , NVPPTS) , 
(TABLE(1,42) ,XVP) , 
(TABLE (1,49) ,DVPFL) , 

(TABLE(4e38) ,DXTDESF) 

Variables  a s soc ia t ed  with p re s su re  r epor t  

YPC 

XPPT 

PXLE 
PDXLEDE 
PXMID 
PXHL 

PDXHLDE 

PXTE 
PDXTEDE 
P B  

Spanwise s ta t ions  of chords 
conta in ing  p r e s s u r e  r e p o r t  p o i n t s  
x-coordinates of pressure repor t  
po in t s  on t h e  chords YPO 
Chord intersect with l ead ing  edge 
Slope of l e a d i n g  edge a t  PXLE 
X-coordinate of chord midpoint 
Chord in t e r sec t ion  with c o n t r o l  
s u r f a c e  hinge l i n e ( s )  o r  t h e  
cons t an t  percent  chord extension (6) 
s lope  of l i n e  i n t e r s e c t i o n  chord a t  
PXHL 
Chord intersect with t r a i l i n g  edge 
Slope of t r a i l i n g  edge a t  PXTE 
Length of semi-chord 

Var iab les  a s soc ia t ed  with s e c t i o n a l  genera l ized  
f o r c e s  

YSGFC - - Spanwise s t a t i o n s  of chords f o r  
s e c t i o n a l  genera l ized  f o r c e s  

XLESGF - - Chord leading edge intersect 
CXLDESF = Slope of l e a d i n g  edge a t  XLESGF 
XMIDSGF = X-coordinate of chord midpoint 
XHLSGF - - chord i n t e r s e c t i o n  with c o n t r o l  

surface hinge l i n e ( s )  of t h e  
cons t an t  percent  chord ex tens ion ( s )  
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CXHLSGF = Slope of l i n e  i n t e r s e c t i n g  chord a t  

XTESGF - - Chord t r a i l i n g  edge i n t e r s e c t  
DXTDESF = Slope of t r a i l i n g  edge a t  XTESGF 
ESGF - 

XHLSGF 

Length of semi-chord - 

Var iab le s  associated wi th  v e l o c i t y  p r o f i l e  

P r o f i l e  mod i f i ca t ion  

1 t o  1 with  VPFL 

through t h e  i n p u t  po in t s  

p o i n t s  

- VPFL - 
XVP - - Percen t  of chord corresponding 

COFVP - - C o e f f i c i e n t s  f o r  cub ic  s p l i n e  pass ing  

DVPFL - - Slopes of cub ic  s p l i n e  a t  d e f i n i n g  

COND c o n t a i n s  t h e  c o n d i t i o n  a r r a y s ,  Mach number and 
K-values 

COMMON /COND/ 

KVALUE (20) = A r r a y  o f  reduced f r equenc ie s  
MACHNO (20) = Array of Mach nuabers 

FILES c o n t a i n s  a l l  of t h e  f i l e s  used by RH03 i n  
ATLAS 

COMMON /FILES/ 

CMFfLE 
CMFl 
M I F I L E  
M I F l  
MIMl 

GFFILE 
GFFl 
GFMI 

I N  
OUT 

EWOSC 1 

C-matrix I/o f i l e  
F i r s t  p e r t i n e n t  f i l e  on CMFILE 
Modal i n p u t  f i l e  
F i r s t  p e r t i n e n t  f i l e  on MIFILE 
First p e r t i n e n t  mat r ix  i n  f i l e  
MIFl of  M I F I L E  
Genera l ized  f o r c e  ou tpu t  f i l e  
F i r s t  p e r t i n e n t  f i l e  on GFFILE 
F i r s t  p e r t i n e n t  l r a t r ix  i n  f i l e  
GFFl of GFFILE 
I n p u t  f i l e  (normally s t a n d a r d  i n p u t )  
Output f i l e  (no rna l ly  s t a n d a r d  
ou tpu t )  
S c r a t c h  f i l e ,  used as DWSFILE= 
Downwash scratch f i l e  
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S c r a t c h  f i l e ,  used as CMSFILE= 
C-matrix s c r a t c h  f i l e ,  
COFFILE=Pressure c o e f f i c i e n t  f i l e  
s c r a t c h  f i l e ,  used a s  IFSFILE= 
I n t e r p o l a t i o n  f u n c t i o n  s c r a t c h  f i l e  

- RHOSC2 - 

- EHOSC3 - 

R03MOD c o n t a i n s  t h e  v a r i a b l e s  a s s o c i a t e d  wi th  
modal d a t a  

COMMON /RO 3MOD/ 

MSOCOF 

CSICOF (4) 

MODI M S  

MODlCS (4 )  

NRBM 
RBhEF (3) 

EETYPE ( 6 )  
EBMAG (6) 

MODECS (4) 

ENDR3D 

CKSMR3D 

N a m e  of i n t e r p o l a t i o n  c o e f f i c i e n t  
m a t r i x  f o r  main s u r f a c e  
Name(s) of i n t e r p o l a t i o n  c o e f f i c i e n t  
matrices f o r  c o n t r o l  s u r f a c e s  I, 
1=1 , NOCS 
The number of t h e  f i r s t  mode t o  be 
used from MSOCOF f o r  t h e  main 
s u r f a c e  
The number of the f i r s t  mode t o  be 
used from C S I C O F  for c o n t r o l  
sur face  I, 1=1 NOCS 
Number of r i g i d  body modes 
Reference p o i n t  f o r  t h e  NRBM r i g i d  
body modes 
Type of t h e  NRBM r i g i d  body modes 
Magnitude of t h e  NRBM r i g i d  body 
modes 
Array c d n t a i n i n g  one number f o r  
each  c o n t r o l  s u r f a c e  (=0 i f  no u s e r  
h inge  r o t a t i o n s ,  o therwise  c o n t a i n s  
name of record on DATARNF con ta in ing  
u s e r  r o t a t i o n s )  
L a s t  word of a R H 0 3  d a t a  case (i.e*, 
l a s t  word of l a b e l l e d  common b locks  
t o  be passed from t h e  preprocessor  to 
the RH03 t e c h n i c a l  module) 
word a v a i l a b l e  f o r  s t o r a g e  of a r r a y  
CHECKSUM by Matrix1 Read/Write 
r o u t i n e s  

g e x y a t i o g :  Frogram I N R H 0 3  of t h e  RH03 preprocessor .  
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--- F i l e :  

-------- Index N a m e :  

- T y s :  

Digensions: 

Aszi l iary  I D :  

Iterr 1-4: 

Iten 5: 

gene ra t ip s :  

CATARNF 

R C m i  0 0 0 

M I X E D  

5*NM, where NM equa l s  t h e  number of modes f o r  
which cubic hinge r o t a t i o n s  were input .  

Word 1: DATARNF 
Word 2: RCmiO 00 
Words 3-10: Zero 

The i - t h  column c o n t a i n s  t h e  mode number and c u b i c  
hinge r o t a t i o n s  f o r  t h e  i - t h  mode f o r  which t h e  
use r  i n p u t  hinge r o t a t i o n  c o e f f i c i e n t s .  

The a c t u a l  cubic  c o e f f i c i e n t s  of hinge r o t a t i o n  

The node number 

Program I N R B 0 3  of  t h e  RH03 preprocessor .  
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----------------- ELEMENT SUBSET MATRIX 

Elemg_nSs: 

Generatat2 : 

DATARNF 

SEKddda, SEMddda 

MIXED 

M * l  where M = 
s e t  + 59) /60 .  

Word 1: 
Word 2: 
Word 3 :  
Word 4: 

Word 5 :  

Words 6-10: 

{Number of e lements  i n  t h e  d a t a  

DATARNF 
The m a t r i x  index  name 
Number of e lements  i n  t h i s  s u b s e t  
Minimum i n t e r n a l  element number i n  
t h i s  s u b s e t  
Maximum i n t e r n a l  element number i n  
t h i s  subse t  
Zero 

The i - t h  b i t  of t h i s  v e c t o r  corresponds wi th  t h e  
i - t h  i n t e r n a l  element number a s s o c i a t e d  w i t h  a 
p a r t i c u l a r  d a t a  set. B i t  1 is t h e  l e f t m o s t  b i t  of 
t h e  f i r s t  word, b i t  60 t he  r igh tmost  b i t  of the 
f i r s t  word, b i t  6 1  the l e f t m o s t  b i t  of t h e  second 
word, etc. If i n t e r n a l  e lement  number l s i "  is 
inc luded  i n  t h e  s u b s e t ,  the  i - t h  b i t  i s  set t o  1. 
C t h e r w i s e ,  t h e  b i t  is set  t o  zero.  

Program SETDEFN of t h e  s u b s e t - d e f i n i t i o n  
preprocessor .  
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-- F i l e :  CATARNF 

-------- Index Name: SGKddda, SGMddda 

- T y s  : M I X E D  

pime nsi 02s : M*I where M = {number of elements i n  the ordered 
subset + 3)/4 

&~~.&;EY,&Q: Word 1: DATARNF 
Word 2: The matr ix  index name. 
Words 3-10: Zero 

----- Element  s : The element internal id's are stored 4 per word i n  
t h e  o rde r  s p e c i f i e d  on the subset d e f i n i t i o n  
command, (Storage is left  t o  r i g h t ,  word 1 to 
word M) 

Genera t io_n : Program SETOEFN of t h e  subset-definition 
preprocessor.  
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--I F i l e :  CATARNF 

--------- Index Name: SNKddda 

- Type: MIXED 

Dimensieps: M*l where M = (number of nodes i n  t h e  d a t a  
set + 59)/60. 

A u x i l i a r y  I D :  Word 1: DATARNF 
Word 2: The m a t r i x  index  name 
Word 3: Number of nodes i n  the p a r t i c u l a r  

subset 
Word 4: Minimum i n t e r n a l  node number i n  

subset 
Word 5: Maximum i n t e r n a l  node number in 

s u b s e t  
Words 6-10: Zero 

------- E l e m e n t  E: The i - t h  bit of t h i s  vec to r  corresponds w i t h  the 
i - t h  i n t e r n a l  node number a s s o c i a t e d  w i t h  a 
p a r t i c u l a r  da t a  se t .  B i t  1 i s  the leftmost b i t  of 
t h e  f i r s t  word, b i t  6 0  t h e  r igh tmost  b i t  of the 
first word, bit 6 1  t h e  l e f tmost  b i t  of the  second 
word, etc. If i n t e r n a l  node nunber ##it* is 
inc luded  i n  t h e  s u b s e t ,  the i - t h  bit is set tu 1. 
Otherwise the bit i s  set t o  zero.  

Gene r a t i o n  : Program SETDEFN of the subset-def  i n i t i o n  
preprocessor .  
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--- F i l e :  DATARNF 

- Ty= : MIXED 

---------- Dimensions : M*l where M = (Number of nodes i n  t h e  o rde red  
subse t  t 3)/4 

Auxi&&aa-rQ: Word 1 : DATARNF 
Word 2: The m a t r i x  index  name. 
Words 3-10: zero 

------ Element E: The node i n t e r n a l  i d ' s  are s t o r e d  4 p e r  word i n  
t h e  o r d e r  s p e c i f i e d  on t h e  s u b s e t  d e f i n i t i o n  
command. (storage i s  l e f t  t o  r i g h t ,  word 1 t o  
word M )  

Generat ion: Program SETDEFN of t h e  subset-def  i n i t i o n  
preprocessor .  
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F i l e :  DATARNF --- 
Index N a m e :  SUDS Sba -------- 
- T=: MIXED 

Q&!lgn_s&qIls: N * 1, where N = NDISPLC + 2 NUMDFk 
NDISPLC 

k = l  
NDISPLC = number of load  cases s p e c i f i e d  i n  

displacement  c o n s t r a i n t s .  

NUMDFk = numker of dsg rees  of freedom f o r  
loadcase  k. 

Auxilisyy ID: Word 1 : DATARNF 
Word 2: SUDISba 
Word 3: NDISPLC 
Words 4-10: Zero 

------- E l e m e n t  E: 

I t e m  1-NDISPLC: 

E i t s  59-45: Loadcase I D  

E i t s  44-30: Number of r e s t r a i n e d  degrees of 
freedom NUMDF 

B i t s  29-15: Reserved 

Eits 14-0: P o i n t e r  t o  d a t a .  

Item NDISPLC+? : 

I n t e r n a l  node number ( i n t e g e r )  

Item NDISPLC+2:  

Degree of freedom i n d i c a t o r ,  2 c h a r a c t e r s ,  left 
a d j u s t e d ,  w i t h  b lank f i l l  (alphanumeric) 
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Item N C I S P L C + 3 :  

Value VAL f o r  the constrained degree of freedoms. 
(real) 

The last three i t e m s  are repeated for each 
contrained degree of freedom. 

Generation: Program SPDATIN of  t h e  stress data preprocessor. 
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F i l e  : 

- Index Name: 

Type: 

Dimensions : 

- 

A u x i l i a r y  ID: 

Elements : 

Genera tion : 

SUPERPOSITION LOADCASE LABELS 

DATARNF 

SULCTba 

MIXED 

11*N where N i s  the number of user defined 
superposition load cases 

Word 1:  DATARNF 
Word 2: SULCTba 
Words 3-10: Zero 

Column i contains the user load case data 
corresponding to local loadcase L Row 1 
contains user labels (integer or  
alphanumeric). Rows 2 thru 11 contain user 
defined load case ident i f iers  
(alphanumeric) . 
Program SPDATIN of the stress data preprocessor. 
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F i l e  : - 
Index Name: 

TVpe: 

Dimensions : 

Auxiliary ID: 

Elements : 

I t e m  1: 

SUPERPOSITION STAGE DATA 

MIXED 

NLC 

k=l 
N*l, where N = 1 + c (1+ 3 w C k )  

where NLC is t h e  number of loadcases t o  be 
created, and NUMLCk is the number of 
component loadcases for loadcase k. 

word I:  
Word 2: 
Words 3-10: 

B i t s  59-50: 

Bits 49-12: 

Bits 11-0: 

Item 2- (M;C+1) : 

Bits 59-39: 

Bits 38-27: 

B i t s  26-15: 

Bits 14-0: 

DATARNF 
SUPER& 
Zero 

Represent component stages i n  
t h i s  matrix. The stage 
positions are numbered 1 t h r u  
10 from lef t  t o  r igh t  - On 
b i t s  indicate stages 
represented i n  t h i s  supstage, 

Reserved, 

Total  number of load cases t o  
create (NLC) 

Reserved . 
Local ( internal)  loadcase I D ,  

N u m b e r  of component 
loadcases, NUMLC 

Pointer t o  data. 

Item NLC+2: Stage number (integer) 
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I t e n  NLC+4: Load f a c t o r  (real) o r  rrQX'l (a lphanumeric) ,  a 
f a c t o r  t o  be c a l c u l a t e d .  

I t e m s  (NLC+2) - (MLC+4) are repea ted  f o r  each 
component loadcase of every  s u p e r p o s i t i o n  
loadcase.  

--------- Genera t i o n  : Program S P D A T I N  of t h e  stress data preprocessor .  
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u__ F i l e :  CATARNF 

----u- Index Name: EUPSTGa 

- Type: MIXED 

- Dimensions: -------- 10 * 2 
Auxi1iary-E: word 1: DATARNF 

Word 2: SUPSTGa 
Words 3-10: Zero 

glemeggs: R o w  i is as soc ia t ed  w i t h  s t a g e  i. Column 1 
d e f i n e s  t h e  stage t ype :  
0 = no s t a g e  def ined 
1 = s tandard  stage 
2 = superpos i t ion  s t a g e  

Column 2 flags t h e  ex i s t ence  of unknown factors i n  
a superpos i t ion  s tage:  
0 = none 
1 = unknown factors present  

Ggngygtion: Program SPDATIN of t h e  stress d a t a  preprocessor. 
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--- Fi l e :  CATARNF 

-------I- Index N a m e :  SUSTRba 

TYEe: MIXED 

Qjgsnsions: N * 1,  where N = NSTRSLC + ;c NUMSTfik 
NSTRSLC 

k =1 
NSTRSLC = number of loadcases spec i f i ed  f o r  stress 

c o n s t r a i n t s .  

NUMSTRk = number of c o n s t r a i n e d  stresses f o r  load 
case k. 

& u x i l i a n y _ B :  Word 1 : DATARNF 
Word 2: SUSTRba 
Word 3: NSTESLC 
Words 4-10: zero 

-------- Elements: 

I t e m  1-NSTRSLC: 

Bits 59-45: Loadcase I D  

P i t s  44-30: Number of r e s t r a i n e d  stresses 
(NUMSTRAk) 

Eits 29-15: Res erv ed . 
B i t s  14-0: P o i n t e r  to d a t a .  

Item NSTRSLC+l: 

I n t e r n a l  element number { i n t e g e r )  

I t e m  NSTRSLC+2: 

The "local" o rde r  of t h e  r eques t ed  stress a s  shown 
i n  t h e  element key ma t r ix  ( i n t e g e r )  
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Item NSTFSLC+3: 

Value of c o n s t r a i n e d  stress (real) 

The l a s t  t h r e e  items a r e  r epea ted  for each 
constrained stress. 

Generation: Program SPDATIN of t h e  stress d a t a  preprocessor ,  ---------- 
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F'LUTTeR DATA MATRIX 

- File:  

Index Name:  

Type: 

Dimensions : 

-- 

Auxiliary I D :  

Elements : -- 

I t e m  1: 

I t e m  2: 

DATARNF 

ULCSi 

MIXED 

NTOT* 1 where: 

NFS NCHS 

i= 1 i= I 
NTOT = 14+NALT+NGD+ (1+mLi) + {NwTCsi] 

NALT = number of a l t i t u d e s  
NGD = number of general ized damping 
NRS = number of r e t en t ion  vector  sets 
N E L i  = number of elements i n  the ith re ten t ion  

NCHS = number of change sets f o r  t h i s  case, 
NWTCSi = number of words i n  the i t h  chanqe set 

vector set. 

data .I 

Word 1: DATARNF 
Word 2: ULCSi 
Words 3-10: Zero 

This matrix contains  the  nominal case data and 
the  changeset data, The nominal case data 
cons i s t s  of a user  def ined t i t le,  arrays of input  
a l t i t u d e s ,  and diagonal elements of the 
generalized s t r u c t u r a l  damping and re ten t ion  
vector sets, (degrees of freedom) The changeset 
case data includes a user  defined t i t le ,  change 
matrix in s t ruc t ions  for  the generalized m a s s ,  
s t i f f n e s s  and damping m a t r i c e s ,  se lec t ion  of 
re ten t ion  vectors sets, eigensolut ion vectors, 
and r ede f in i t i on  of a l t i t u d e s  

B i t s  59-30: Number of a l t i t u d e s  (NALT) 

B i t s  29-0: Pointer  t o  t h e  a l t i t u d e  data (N1) 

B i t s  59-30: Number of mdes f o r  damping (NGD) 

B i t s  29-0: Pointer  t o  t h e  damping data (N2) 
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Item 3: B i t s  59-30: Number of r e t e n t i o n  v e c t o r s  sets 
( N W  

v e c t o r  s e t  data (N3) 
E i t s  29-0: P o i n t e r  t o  the f i r s t  r e t e n t i o n  

Item 4: B i t s  59-30: Number of  changese ts  (NCHS) 

B i t s  29-0: P o i n t e r  t o  the first changeset  data 
(NQ) 

Item 5-6: Reserved 

Item 7-14: 8 word case t i t l e  

I t e m  Nl-(Nl+NALT-l) : 

A l t i t u d e  data 

Iter N2-  (N2+NGD-1) : 

Damping data 

I t e r  M3: E i t s  59-30: Reten t ion  v e c t o r  se t  i d e n t i f i e r  
( I D R S  I) 

B i t s  29-0: Number of elements i n  1st r e t e n t i o n  
vector set  (NEL1) 

Item (N3+1) - (N3+NELI) 2 

B i t s  59-30: Degree of f reedon number. 

B i t s  29-0: Degree of freedon: number, 

f tem (N3+NELI+I) : 

B i t s  59-30: Reten t ion  v e c t o r  set i d e n t i f i e r  

B i t s  29-0: Number of elements i n  2nd r e t e n t i o n  
v e c t o r  set (NEL2) 

Item NQ: Changeset Number . 
Iten N4+1: Bits 59-30: Number of words i n  t h e  changeset  

i n s t r u c t i o n  for gene ra l i zed  mass 
(NWMCS) 
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B i t s  29-0: 

Item N4+2: E i t s  59-30: 

Bits 29-0: 

Item N4+3: Z i t s  59-30: 

B i t s  29-0: 

I t e n  N4+4: B i t s  59-30: 

E i t s  29-0: 

Xten N4t5: B i t s  59-30: 

P o i n t e r  t o  the mass changese t  da t a .  
(NMCS) 

Number of words i n  t h e  changese t  
i n s t r u c t i o n s  €or s t i f f n e s s  ma t r ix  
(NWSCS) . 
P o i n t e r  t o  the s t i f f n e s s  changese t  
data, (NSCS) 

Number of words i n  the  changese t  
i n s t r u c t i o n s  f o r  damping m a t r i x  
(NWDCS) 

P o i n t e r  t o  the damping changese t  
d a t a  (NDCS) 

Number of words i n  the r e t e n t i o n  
v e c t o r  s e t  s e l e c t i o n  d a t a  (NWRCS) 

P o i n t e r  t o  t h e  r e t e n t i o n  v e c t o r  
selection d a t a  ( N R C S )  

Number of words i n  the normal 
e i g e n v e c t o r  r e q u e s t  d a t a  (NWECS) . 

B i t s  29-0: P o i n t e r  t o  the n o r a a l  e i g e n v e c t o r  
request data.  (NECS) 

IteF N4t6: Bits 59-30: Number of words i n  t h e  a d j o i n t  
e i g e n v e c t o r  r e q u e s t  da t a .  (NWACS) 

E i t s  29-0: Pointer , . t to  t h e  a d j o i n t  e igenvec to r  
r e q u e s t  da t a .  (NAECS) 

Iterr. N4+7: E i t s  59-30: Number of words i n  the a l t i t u d e  
changese t  d a t a  . (NWALCS) 

E i t s  29-0: P o i n t e r  t o  t h e  a l t i t u d e  changeset  
da ta .  (NACS) 

Itexr N4+8: B i t s  59-30: Number of words i n  the e igenva lue  

E i t s  29-0: P o i n t e r  t o  t h e  e igenva lue  r e q u e s t  

r e q u e s t  d a t a .  (NWEVCS) 

da ta .  (NEACS) 
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Item ~ 4 t 9 :  P o i n t e r  t o  1st word of next  changese t  da ta .  
(NSTCS ) 

Iten ( N 4 + 9 ) -  ( N 4 t 1 7 )  : 

8 word changese t  t i t l e .  

Item NMCS- (NMCS*NWMCS- 1)  : 

Mass changese t  data. 

I t e m  NSCS- (NSCS+NWSCS-1 ) : 

S t i f  €ness  changese t  da t a .  

I t e m  NDCS- (NDCS+NWDCS- 1 ) : 

Damping c hangeset  da t a .  

I t e m  NRCS- (NRCStNWRCS-1) : 

Retent ion  set s e l e c t i o n  da ta .  

Item NEACS- (NEACS+NWEVCS-1) : 

Eigenvalue r e q u e s t  d a t a .  

Iterr NEVCS-(NEVCStNWECS-1) : 

Normal v e c t o r  r e q u e s t  da ta .  

Item NAECS- (NAECS+NWACS-1) : 

Adjoint  v e c t o r  r e q u e s t  data .  

Item NACS- (NACStNWALCS- 7 )  : 

A l t i t u d e  r e d e f i n i t i o n  d a t a .  

I t e m  NXTCS: Changeset i d e n t i f i e r  ( IDCS2)  

ggngyption: Program FLPREP of the f l u t t e r  d a t a  preprocessor .  



HISTORY PARAMETER MATRIX --------------------- 

I t e n  2:  

I t e n  3: 

I t € K  4: 

D E S I R N F  

DESPAha 

M I X E D  

M*4 where M i s  t h e  number of e lements  i n  t h e  
h i s t o r y  minimum margin of safety matrix.  

Word 1: D E S I R N F  
Word 2: DESPAR a 
Word 3: Number o f  e lements  
Words 4-10: Zero 

Bow i c o n t a i n s  t h e  fo l lowing  d a t a  for t h e  i - t h  
element: 

Internal number of t he  e l e m e n t  i n  t h e  
corresponding r o w  of t h e  h i s t o r y  minimum margin of 
s a f e t y  mat r ix  

Element t y p e  

Nunber of ent r ies  pe r  c y c l e  

P a r t i t i o n  number of t h e  rrinimurr margins of s a f e t y  
i r a t r ix  from which t h e  data conta ined  i n  t h e  
h i s t o r y  minimum margins of s a f e t y  ma t r ix  a r e  
a b t a i  ned 

Prograrr; HISTORY of t h e  des ign  processor.  
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--- F i l e  : L E S I K N F  

--------- Index Name:  H I S T R Y a  

Ty= : NIXED 

Dimeng&ons: E W  where M e q u a l s  t h e  number of e l emen t s  f o r  
which h i s t o r i e s  w e r e  r e q u e s t e d  and N equals t h e  
nuirber of cycles €or  which h i s t o r i e s  were 
r e q u e s t e d .  

€igsu~&iagy,&Q: Word 1 : DES IRNF 
Word 2: HISTkYa 
Word 3: Number of e l e m e n t s  
Words 4-10: z e r o  

E_&mg_nt_g : Eow i conta ins  t h e  his tory  data  f o r  t he  i - t h  
e lement  r e q u e s t e d .  

Iten 1: P/iinirr.um marg in  of s a f e t y  f o r  t h e  i - t h  e lement  f o r  
t h e  first cycle 

Item K: Minimum margin of s a f e t y  for t h e  i - t h  e lement  f o r  
t h e  K-th cycle 

Genera t ion :  Frogram HLSTOFY of t h e  d e s i g n  Frocessor. 
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STRENGTH MINIMUM MARGINS OF SAFETY MATE24 

- Ty=: 
Qgrens ions :  

EES I R N F  

MOOlcka, M002cba, . . . , M999cba 

REAL 

M*l where M i s  d e f i n e d  such  t h a t  each  p a r t i t i o n  
c o n t a i n s  the same e l e m e n t s  as  t h e  co r re spond ing  
KSF matrix p a r t i t i o n .  

&xiliagy-ID: Word I :  DESIENF 
hord  2: The m a t r i x  i n d e x  name 
Word 3:  I n t e r n a l  elexrent nunber of t h e  

f i rs t  e l emen t  i n  t h e  p a r t i t i o n  
(NFIRS) 

e l e m e n t  i n  t h e  p a r t i t i o n  (NLAST) 
kord 4: I n t e r n a l  e l e m e n t  number o f  the l a s t  

Words 5-10: Zero  

The minimum marg ins  of  s a f e t y  for each elexxent i n  
t h e  p a r t i t i o n  are  s t o r e d  s e q u e n t i a l l y  beg inn ing  
w i t h  e l emen t  NFIRS. 

Item i-k: The minimum marg ins  of s a f e t y  f o r  element j 
(k-i  t 1 words) 

G_e_Qggar&y! : Frogram STENGTH of  t h e  d e s i g n  p r o c e s s o r  . 
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---------- Index Name:  M I N O l C a 8  M I N O k a ,  e e 8 MIN99ca 

- TyEg: REAL 

Dirnesp&pEg: M*l where M i s  de f ined  such t h a t  each p a r t i t i o n  
c o n t a i n s  the same e lements  as  t h e  corresponding 
KSF ma t r ix  p a r t i t i o n .  

Word 2: Thlt m a t r i x  index  name 
Word 3: I n t e r n a l  element number of f i r s t  

Word 4: I n t e r n a l  element number of l a s t  

Words 5-10: Zero 

A u x i  l i p g - I i > :  Word 1 : D E S I R N F  

e lement  i n  p a r t i t i o n  (NFIRS)  

element i n  p a r t i t i o n  (NLAST) 

The m i n i m u m  margins of s a f e t y  € o r  all r e s i z e  
s t a g e s  for each element i n  t h e  p a r t i t i o n  are  
stored s e q u e n t i a l l y  beginning with element NFIRS l 

Iter i-X: The minimum margin of s a f e t y  f o r  element j 
( K - i  t 1 words) 

Ge_Eggation: Frogram HLSTOEY of  the design processor .  
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~pJgg-r;r~n : MPARcba 

T Y S  : F I X E D  

-------- Dimensions- - M * l  where M is t h e  t o t a l  numker of e lements  in t h e  
data set. 

&gxiiaay-a: W r d  1: DESIRNF 
Word 2: MPAEcba 
Word 3:  T o t a l  number of  elements 
k'ord il: Number of partitions f o r  t h e  margin 

Gjords 5-10: Ze ro 
of s a f e t y  d a t a  

------ Element s: A t y p i c a l  entry j i n  t h e  m a t r i x  c o n t a i n s  t h e  
fo l lowing  data f o r  the j - t h  element. 

I t e m  j: B i t s  59-30: P a r t i t i o n  number of the s t r e n g t h  
margins of s a f e t y  matr ix  i n  which 
t h e  margins o f  s a f e t y  f o r  this 
element a r e  s t o r e d  

E i t s  29-0: P o i n t e r  t o  the first m a r g i n  of 
s a f e t y  f o r  t h i s  element 

Gene r a t i o n  : Program HISTOEY of t h e  d e s i g n  processor. ---------- 
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F i l e :  CESIIPNF 

---------- Index Name: MPOGOla, MP0302a, ... , MP0999a 

TYES : MIXED 

Qimensions: M * l  where M i s  de f ined  such t h a t  each p a r t i t i o n  
c o n t a i n s  t h e  same elements  a s  the corresponding 
rrinimum margins of s a f e t y  m a t r i x  p a r t i t i o n .  

A u x i l i a r y  I D :  Word 1: DESIRNF 
Word 2: The m a t r i x  i n d e x  name 
Word 3: I n t e r n a l  element nurcber of t h e  

f i r s t  e lement  NFIfiS 
Word 4: I n t e r n a l  element Rurrber of t he  l a s t  

e lement  NLAST 
Words 5-10: Zero 

E, lemenr : The i - t h  i t e m  of  t h i s  n a t r i x  co r i t a im the po in te r  
t o  t h e  beginning of t h e  minirnurr margin of safety  
data for element NFIRS+i-I. 

Gg_ng=tion : Prograxri HISIOFY of t h e  des ign  processor .  
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--I F i l e :  DESIRNF 

Index  N a m e :  MTARcba ----.------ 

- Typ_e: MIXED 

---------- Dimensions: M * l  where M i s  t h e  t o t a l  number of e l e m e n t s  i n  the 
data set. 

Auxil&ggy-zQ: Word 1 : DESIRNF 
Word 2: MTARcba 
Gord 3: T o t a l  number of e l emen t s  
Word 4 :  Number of p a r t i t i o n s  f o r  the margin 

Words 5-10: Zero 
of s a f e t y  data. 

-------- E lement s : A t y p i c a l  e n t r y  j i n  t h e  matrix c o n t a i n s  the 
f o l l o w i n g  da t a  for t h e  j - t h  e l e n e n t .  

I t e n  j: E i t s  59-30: P a r t i t i o n  number of the thermal 
d e s i g n  marg ins  of safety m a t r i x  i n  
which t h e  marg ins  of s a f e t y  for 
t h i s  element are s t o r e d .  

B i t s  29-0: Pointer t o  the f irst  margin  of 
s a f e t y  f o r  t h i s  element.  

Gene ra t ion :  Frogran  THE€?MLX of t h e  d e s i g n  p rocesso r .  
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THEKMAL-DESIGN MINIMUM MARGINS OF. S A F g ' Z X l i T R I X  

CESIRNF 

N O O l c b a ,  N002cba, . 8 8 ,  N999cba 

E EAL 

M * l  where M is def ined  such t h a t  each p a r t i t i o n  
con ta ins  t h e  same e lements  a s  the  corresponding 
KSF mat r ix  p a r t i t i o n .  

Word 1: DES IRN F 
Word 2: The m a t r i x  index  name 
Kord 3: I n t e r n a l  element number of the 

f i r s t  element i n  t h e  p a r t i t i o n  
( N F I R S )  

element i n  t h e  p a r t i t i o n  (NLAST) 
Word 4 :  I n t e r n a l  e l e m e n t  nunber of t h e  l a s t  

Words 5-10: Zero 

The minimum margins of s a f e t y  f o r  each e l e m e n t  i n  
t h e  p a r t i t i o n  are stored s e q u e n t i a l l y  beginning 
w i t h  element NFIRS b 

The minimum margins o f  s a f e t y  f o r  element j (k- i+ l  
words) 

Program THERMLX of the des ign  processor.  
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L E S I R N F  

SOOlcka, sC.01 cba, . . ., S999cka 

REAL 

M*1 where M is no t  g r e a t e r  t h a n  3000. 
3000 words are r e se rved  f o r  eac.. pa r t  

I n i t i a l l y  
tion, When 

t h e r e  i s  n o t  enough room for the  next  element,  or 
t h e r e  are no more elements ,  its dimension i s  
reduced t o  t h e  a c t u a l  number of words used. 

Word 1: DESIWNF 
Word 2: The m a t r i x  i n d e x  name 
Word 3:  I n t e r n a l  element nurrber of the 

first element in t h e  p a r t i t i o r .  
(NFIRS) 

element i n  t h e  p a r t i t i o n  (NLAST) 
Gord 4: I n t e r n a l  element number of t h e  l a s t  

Words 5-10: Zero 

Assoc ia ted  with  each element a r e  k margins of 
s a f e t y  c a l c u l a t e d  for 1 loadcases .  The margins of 
s a f e t y  f o r  each e l e m e n t  (k*l  words) are s t o r e d  as 
follows : 

Element i, loadcase  1 (k words) 

E l e m e n t  i, loadcase  2 (k words) 

Element i, loadcase  1 [k words) 

Frogram HISTOFY of t h e  des ign  processor .  
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-------- Element E: 

I t e r  i: 

Item i + l :  

LESIRNE 

SMIMcba 

MIXED 

198xM where M i s  t h e  number of d e s i g n  l o a d  cases 
p l u s  t h e  number of s u p e r p o s i t i o n  l o a d  cases 
(181 M 5 25). 

Word 1: DESIRNF 
%ord 2: SMI Mcba 
Words 3-10: Zero  

Column j c o n t a i n s  the d a t a  f o r  i n t e r n a l  l o a d  case 
cumber j . 
The i n t e r n a l  e lement  number of the lraximum margin 
of  sa fe ty  for t h i s  e l e m e n t  p r o p e r t y .  

?he u s e r  e l emen t  number for the  maximum margin  of 
s a f e t y  f o r  t h i s  e l emen t  p r o p e r t y .  

I t e r  i + 2 :  The maximum margin of s a f e t y  f o r  t h i s  e l e m e n t  
p rope r ty .  

Item i + 3 :  The i n t e r n a l  e l emen t  number of the minimum margin 
of s a f e t y  f o r  t h i s  e lement  p r o p e r t y .  

I ter  i + 4 :  The u s e r  e lement  number f o r  t h e  ninimum margin  of 
s a f e t y  f o r  t h i s  e l e m e n t  p rope r ty .  

Item i + S :  The minimum margin of s a f e t y  f o r  t h i s  e l emen t  
p r o p e r t y  , 

A b lock  of t h e  above data is reserved for e a c h  
e l emen t  p r o p e r t y  marg ins  of  s a f e t y .  The e l emen t s  
are i n  e lement  t y p e  number o r d e r  and t h e  
p r o p e r t i e s  are i n  o r d e r  w i t h i n  each  e l emen t  group, 
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If the element t y p e  is not included i n  this c y c l e ,  
stage, and set then rows i thru it5 are  zero 
f i l l e d .  

G_gQsga_tjog : Program H I S T O R Y  of t h e  design processor. 
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---- F i l e :  E E S I h N F  

--------- I c d e x  N a m e :  TOOlcba, TOOlcba, . e , T999cba 
TYES REAL 

----------- Dixcensions- M*l where M i s  n o t  g r e a t e r  t h a n  3000. I n i t i a l l y  
3000 words are  r e s e r v e d  for each p a r t i t i o n .  When 
t h e r e  is  not enough room f o r  t h e  nex t  e lement ,  o r  
t h e r e  are no  more d e m e n t s ,  i ts  dimension i s  
reduced t o  t h e  a c t u a l  number of words used .  

A u x i l i a r y  ID:  Word 1: DESIRNF 
Word 2: The m a t r i x  i n d e x  name 
Word 3: I n t e r n a l  element nurbe r  of the  

f i r s t  e l emen t  i n  t h e  p a r t i t i o n  
(N F I R  S ) 

e lemen t  i n  t h e  p a r t i t i o n  (NLAST) 
5ord  4: I n t e r n a l  e l emen t  number of t h e  l as t  

Words 5-10: Zero 

A s s o c i a t e d  wi th  each element a re  k margins  of 
s a f ? t y  c a l c u l a t e d  for IT, l o a d c a s e s .  The margins of 
s a f e t y  f o r  each  e l e m e n t  (K*m words) are  s t o r e d  as 
follows: 

Element i, l o a d c a s e  1 ( k  words) 

Element i, l o a d c a s e  2 (k words) 

Element i, l o a d c a s e  m (k words) 

Gfgggatio): Program THERMLX of t h e  des ign  p r o c e s s o r .  
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------ Element E: 

I t e m  i: 

Iterr i t l :  

I t e m  i + 2 :  

I t e n  i + 3 :  

I t e m  i + 4 :  

I t e n  i+5: 

CESIHNF 

TMIMcba 

M I X E D  

198*P4 who,re M is t h e  numter of d e s i g n  l o a d  cases 
p l u s  t h e  number of s u p e r p o s i t i o n  l o a d  cases 
(1 5 M 5 25). 

Word 1: DESIRNF 
Word 2: TMIMcba 
Words 3-10: Zero 

Column j c o n t a i n s  t h e  data f o r  i n t e r n a l  l o a d  
case j, 

The  i n t e r n a l  e lement  number of  t h e  maximum margin 
o f  s a f e t y  fo r  t h i s  e lement  p r o p e r t y .  

The u s e r  e lement  number f o r  t h e  xraximum margin of 
s a f e t y  f o r  t h i s  e l t m e n t  p r o p e r t y .  

The maximum margin of s a f e t y  f o r  t h i s  e l emen t  
p r o p e r t y .  

The i n t e r n a l  e lement  number o f  the niininua margin 
of s a f e t y  f o r  t h i s  e l e m e n t  p rope r ty .  

The u s e r  e l e m e n t  number f o r  t h e  minimum margin of 
s a f e t y  f o r  t h i s  e l emen t  p r o p e r t y .  

The minimum margin o f  s a f e t y  for t h i s  e lerent  
p rope r ty .  

A block of the above data i s  r e s e r v e d  for each 
element p r o p e r t y  marg ins  of s a f e t y .  The e l emen t s  
a re  i n  element t y p e  number o r d e r  and t h e  
p r o p e r t i e s  are i n  order w i t h i n  each  elexrent group. 
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If t he  element type i s  no t  included i n  this cyc le ,  
s t age ,  and s e t  t h e n  rows i t h r u  i + 5  are zero 
f i l l e d .  

Egegnlign: Frograrr HISTORY of the design processor. 
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------- Elements:  

Item 1: 
I t e m  2:  
I t e m  3:  
Item 4: 
Item 5: 
Item 6 :  
Iterr GDPTR:  

I t e m  M S P T R :  

Item N S P T R :  

I t e m  MNPTIi: 

I t e m  KVPTR:  

I t e m  EPPTR: 

C U B L R N F  

A C M i j O O  

M I X E D  

( N U W N  + NUMKV t 59) * 1  (110 maximum) 

Where: 

NUMMN = N u m b e r  of Mach numbers i n p u t  
NUMKV = Number of reduced frequency va lues  i n p u t  

Word 1: D U B L R N F  
Word 2: A C M i j O O  
Words 3-10: Z e r o  

NUMEP I E P P T R  
NUMKV I KVPTR 
NUMMN MNPTZ. 
NUMNS I NSPTR 
N U W S  MSPTR 
NUMGD I 
tiu 

( real  array) 

MS 
(integer ar ray  ) 

NS 
in teger  array)  

MN 
(real array) 

(real array) 
KV 

EP 
(mixed array)  

2 packed 30 b i t  
i n t e g e r s  p e r  word 
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Where: 

NUMEP 
NUMKV 

NUMMN 
NUMNS 
NUMMS 
NUMGD 

EPPTR 

KVPTR 
MNPTR 

NSPTR 

MSPTR 

GDPTR 

N S  (1 1) 
N S  (1 2 )  

Number of  execu t ion  parameters  
Number of K-values (reduced 
f r e q u e n c i e s  
Number of Mach numbers 
Number of problen s i z e  parameters 
Number of ma t r ix  s i z e s  
Number of g u s t  d a t a  parameters 

P o i n t e r  t o  t h e  f i r s t  execu t ion  
parameter EP (1) 
P o i n t e r  t o  t h e  first K-value, KV(1) 
P o i n t e r  t o  t h e  f i r s t  Mach number, 
MN(1) 
P o i n t e r  t o  t h e  f irst  problem s i z e  
parameter, NS(1) 
P o i n t e r  t o  t h e  f i r s t  ma t r ix  s i z e  
MS 11) 
P o i n t e r  t o  t h e  f i r s t  g u s t  d a t a  
parameter GD (1) 

Gust r e f e r e n c e  p lane  d i h e d r a l  
Gust r e f e r e n c e  po in t  
A i r c r a f t  v e l o c i t y  
Gust v e r t i c a l  v e l o c i t y  

Number of v i b r a t i o n  modes 
Number of Mach numbers 
Number of reduced frequency va lues  
Number of l i f t i n g  bodies  
Number of bodies  w i t h  d o u b l e t s  
Number of body double t  d i v i s i o n s  
Number of body i n t e r f e r e n c e  panels 
Number of l i f t i n g  panels  
Number of s t r i p s  on t h e  body panels  
Number of  s t r i p s  on t h e  l i f t i n g  
panels  
Number of boxes on t h e  body panels  
Number of boxes on t h e  l i f t i n g  
panels  

Length of t h e  D L C S i  ma t r ix  
Length of t h e  DLPGi  ma t r ix  
Length of t h e  DLBGi  ma t r ix  
Length of t h e  D L C I i  ma t r ix  
Length of t h e  D L V I i  ma t r ix  
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MS (6) 
MS ( 7 )  
MS ( 8 )  
MS ( 9 )  

HS(12) 

MS (10) 
MS (1 1) 

M S  (13) 
M S  ( l a )  
MS(15) 
MS (1 6) 
MS ( 1  7) 
MS (18 )  
M S  (19) 
MS (20)  
M S  (21) 
MS (22)  
M S  (23 )  
MS (24 )  
M S  (25 )  
M S  ( 2 6 )  
M S  (27) 
M S  (28) 
M S  (29 )  

Zero 
Length of DLPIi n a t r i x  
Length of t h e  DLMCi ma t r ix  
Length of t h e  DLSSi m a t r i x  
Length of t h e  B l C i j  m a t r i x  
Length of t h e  S 2 C i j  ma t r ix  
Length of t h e  S G C i j  ma t r ix  
Length of t h e  S B C i j  m a t r i x  
Zero 
Length of tbe C B C i j  ma t r ix  
Length of t h e  V P C i j  m a t r i x  
Length of t h e  P S C i j  ma t r ix  
Length of t h e  DLRBi ma t r ix  
Length of t h e  A C M i j  ma t r ix  
Length of t h e  DFOijkl ma t r ix  
Length of t h e  SFoi jk l  mat r ix  
Length of t h ?  S D O i j k l  ma t r ix  
Length of t h e  PDOijkl mat r ix  
Length of t h e  M l C i j  ma t r ix  
Length of t h e  M30i-j m a t r i x  
Length of t h e  Qzzxxkl m a t r i x  
Length of the S F E i j k l  ma t r ix  
Zero 
Length of t h e  modal c o e f f i c i e n t  
m a t r i x  

KV - - Array of reduced f r equenc ie s  
MN - - Array of Mach nurrbers 

Reference ser i -chord ,  BREF 
Reference semi-span, SREf 
Eeference area, AFEF 
C a s e  number, NCASE 
Condit ion number, NCOND 
Symmetry o p t i o n  f o r  y=O plane  
Symmetry o p t i o n  f o r  z=O plane  
Quasi- inverse  label 
Yaw/pitch o p t i o n  
Check p r i n t  op t ion  
A I C  o p t i o n  
Quas i - inve r se  op t ion  

 gation: ion: Program INPUTG of the d o u b l e t - l a t t i c e  processor  
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&xi 1 i a ry ID: 

E l e m e n t  s: ------- 
I t e m  I :  
I t e m  2: 
I t e m  3: 
I t e m  4: 
I t e m  5: 
I t e m  6 :  
I t e r  7: 
I t e m  GBPTR: 

I t e m  DYPTR: 

Item DXPTR: 

Item YRPTR: 

Item XRPTE: 

I t e m  ZSPTR: 

Item XSPTR: 

CUBLRNF 

ElCi j00 

M I X E D  

(7* [NUMBPP + NUMBBP + 1 ) )  *I 

Where: 

NUMBPP = Number of boxes on the lifting p a n e l s  
NUMBBP = Number of boxes on t h e  body i n t e r f e r e n c e  

panels 

Word 1: DUBLRNF 
Word 2: BlCijOO 
Words 3-10: Zero 

( real  array) 
Xfi I 

(real  array) 
ZS I 

(real array) 

2 packed 30 b i t  
i n t e g e r s  p e r  word 
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Where: 

NUMSX - - Number of  box sending p o i n t  X 

NUMZ S - - Number of box sending p o i n t  2 

NUMXR - - Number of box r e c e i v i n g  p o i n t  X 

NUMYR - - Number of box r e c e i v i n g  po in t  Y 

NUMDX - - Number of box X l e n g t h s  
NUMDY - - Number of box Y l eng ths  

Number of box d i h e d r a l s  ( i n  NUMGB - 
r a d i a n s )  

c o o r d i n a t e s  

c o o r d i n a t e s  

c o o r d i n a t e s  

c o o r d i n a t e s  

- 

XSPTR - - P o i n t e r  t o  t h e  f i r s t  box sending 

ZSPTR - - P o i n t e r  t o  t h e  first box sending 

XRPTR - - P o i n t e r  t o  the f i r s t  box r e c e i v i n g  

YRPTR - - P o i n t e r  t o  t h e  first box r e c e i v i n g  

EXPTR - - P o i n t e r  t o  t h e  f i r s t  box X l eng th ,  

CYPTE - - Pointer t o  t h e  f i r s t  box Y length ,  

GBPTR - - P o i n t e r  t o  t h e  first box d i h e d r a l ,  

po in t  X coord ina te ,  XS (1 )  

po in t  Z coord ina te ,  ZS (1) 

p o i n t  X coo rd ina te ,  XR (1) 

po in t  Y coo rd ina te ,  YR(1) 

DX (1) 

D Y I 1 )  

G B ( 1 )  

-------- Gene r a t  ion: Program INPUTG of t h e  d o u b l e t - l a t t i c e  proc, assor 
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I t e m  1: 
Item 2: 
I t e n  3: 
I t e m  4: 
Iter 5:  
Item 6: 
Iterr ZOPTR:  

Iterr YOPTR: 

Item XOPTR:  

Iter Z I P T R :  

Item Y I P T R :  

Iter X I P T R :  

DUBLRNF 

E2ci j00 

MIXED 

(6* {NUMBPP + NUMBBP + 1) * l  

% h e r e :  

NUMBPP = N u m b e r  of boxes on t h e  l i f t i n g  p a n e l s  
NUMBBP = N u m b e r  of boxes on t h e  kody interference 

panels 

Word 1: D U B L R N F  
Word 2: B 2 C i j O O  
Words 3-10: Z e r o  

2 packed 30 b i t  
i n t ege r s  p e r  word 
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Where: 

NUMXI - - Number of box inboard  sending  p o i n t  

N U M Y I  - - Number of box inkoard sending  p o i n t  Y 

NUMZ I - - Number of box inboard sending  po in t  

HUMXO - - Number of box outboard sending p o i n t  

NUMYO - - Number of box outboard sending 

NUMZO - 

X coord ina te s  

c o o r d i n a t e s  

Z coord ina te s  

X c o o r d i n a t e s  

po in t  Y coo rd ina te s  
Number of box outboard sending p o i n t  
Z coord ina te s  

- 

P o i n t e r  t o  the first i nboa rd  sending XIPTR - 
po in t  X coord ina te ,  XI (1) 

YIPTR - - Pointer t o  the f i r s t  inboard  sending 
p o i n t  Y coord ina te ,  YI (1) 
P o i n t e r  to t h e  first i nboa rd  sending ZIPTR - 
po in t  Z coord ina te ,  ZI (1) 
P o i n t e r  to t h e  f i r s t  outboard XOPTF - 
sending  p o i n t  X coord ina te ,  XO(1) 
P o i n t e r  t o  t h e  f i rs t  outboard  YOPTR - 
sending p o i n t  Y coord ina ta ,  YO(?) 
P o i n t e r  t o  t h e  f i r s t  outboard XOPTR - 
sending poin t  Z coord ina te ,  ZO(1)  

- 

- 

- 

- 

- 

Gene r a t  i on : Program INPUTG of t h e  d o u b l e t - l a t t i c e  processor  
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--------- D i m e n s i o n s :  

-------- E l e m e n t  E: 

CUBLRNF 

EBCijOO 

MIXED 

(9s (NUMDBL + NUMBEL) * 1  

Where: 

NUMDBL: = N u m b e r  of bodies w i t h  doublets  
NUMBEL = N u m b e r  of body doublet divisions 

Word 2: D B C i j O O  
Cords 3-10: Z e r o  

Word 1: DUBLRNF 

Item 1: 
I t e m  2: 
Item 3: 
I t e m  4: 
I t e m  5: 
Iter 6: 
I t e m  7: 
fterc! a: 
Iter 9: 
I t e m  FPPTR: 

{real a r ray)  

{real ar ray)  
I t e m  ROPTR: 

I t e m  D X P T F :  

I t e m  ZCPTR: 

I t e m  YCPTR:  

2 p a c k e d  30 b i t  
i n t e g e r s  

2 p a c k e d  30 b i t  
i n t ege r s  p e r  word 
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-Ttexr XCPTR: 

Itefi BZPTR: 

The above format i s  repea ted  f o r  each body with double ts .  

Where: 

B1 
B2PT’i 

BYDOPT 
BZDOPT 
NUMXC 
NUMYC 
NUMDX 
NUMEO 
NUMRP 
XCPTF 

YCPTR 

ZCPTR 

DXPTR 

ROPTR 

RPPTR 

F i r s t  double t  body I D  
P o i n t e r  t o  t h e  second double t  body 
I D  (B2PTR=O i f  B l  is t h e  l a s t  
double t  body I D )  
Body y-doublet  opt ion (1 =ON) 
Body z-doublet  option (1=ON) 
Number of doub le t  axes X coo rd ina te s  
Number of doub le t  axes Y coord ina te s  
Number of double t  axes d i v i s i o n s  
Number of double t  axes r a d i i  
Number of double t  axes d e r i v a t i v e s  
P o i n t e r  t o  the first  double t  axes  X 
coord ina te ,  XC (1 )  
P o i n t e r  t o  t h e  f i r s t  double t  axes  Y 
coordinate, YC (1) 
P o i n t e r  to the f i r s t  doub le t  axes  Z 
coord ina te ,  ZC (1) 
P o i n t e r  t o  the first  double t  axes  
d i v i s i o n ,  ZC (1) 
P o i n t e r  t o  the f i r s t  double t  axes  
r a d i i ,  E O ( 1 )  
P o i n t e r  t o  t h e  f i r s t  double t  axes  
r a d i i  d e r i v a t i v e ,  HP(1) 

&ne r a t  &on z Program INPUTG of t h e  d o u b l e t - l a t t i c e  processor 
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--- F i l e :  CUBLENF 

-------- Index N a m e :  GFOijkl 

Type: REAL 

Q&g!pigxlg : 2*NUMMOD where NUMMOD = Number of v i b r a t i o n  modes. 

------ AuxiliaEy-zQ: Word 1 : DUBLRNF 
tu’ord 2: G F O i j k l  
Word 3: KVAL (reduced frequency va lue)  
word 4: BREF ( r e f e r e n c e  semi-chord) 
Word 5: MACH (Mach number) 
Word 6: SREF [ r e f e r e n c e  serri-span) 
Words 7-10: Zero 

-------- Elements: The e l e m e n t s  of t h e  complex array: 
GFO (NUMMOD, NUMMOD) 

where: GFO (i, j) = work done by t h e  i - t h  d e f l e c t i o n  
mode and  j - t h  p re s su re  mode. 

G_gngyat iop  : Frogram MODFfN of t h e  d o u b l e t - l a t t i c e  processor.  

7 0 - 1 0  



CUELSNF 

M 1 0 i  j00 

REAL 

(NUMBOX + NUMBEL) *NUMMOD 

Where: 

NUMBOX = Number of aerodynamic boxes 
NUMBEL = Number of body d o u b l e t  d i v i s i o n s  
NUMMOD = Number of  v i b r a t i o n  modes 

A u x i l i a r y  ID: Word 1: DUBLRNF 
Word 2: M10i j00 
Words 3-10: Zero 

-------- E l e m e n t s :  The e l e m e n t s  of t h e  rea l  a r r a y :  

NUMMOD) 

Ggnera t ion :  

MA0 (NUMBOX + NUMBEL, 

Where: 

M l O ( I , J )  = 1 / 4  chord  d i s p l a c e m e n t s  f o r  t h e  I- th 
box ( 1 5 I I N U M E m X )  o r  ,he -(I-NUMBCX) t h  d o u b l - t  
d i v i s i o n  (151-NUMBOXINUMBEL) and  t h e  J - t h  
v i b r a t i o n  mode, 

Program MODEB of t h e  d o u b l e t - l a t t i c e  p rocesso r .  
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C U B L P N F  

M30i j00 

REAL 

Where: 

NUMBPP = Number of boxes f o r  t h e  l i f t i n g  panels  
NUMBBP = Number of boxes on t h e  body i n t e r f e r e n c e  
NUMMOD = Number of v i b r a t i o n  modes 

&pgi&iagy-Ig: Word 1: DUBLRNF 
Word 2: M30i j00 
Words 3-10: Zero 

-------- Elements:  The elements  of t h e  complex array: 
M30 ( N U M B P P  + NUMBBP,  NUMMOD) 

where: 

IMAG (M30 (1,J)) = 3 1 4  chord displacement  of t h e  
10th box and J-th v i b r a t i o n  
mode 

REAL (M30(I ,J) )  = 3/4 chord s l o p e  of the 10th 
box and J - t h  v i b r a t i o n  mode 

Gene r a t  ion : Program MODEW of t h e  d o u b l e t - l a t t i c e  processor ,  
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---- F i l e :  CUBLENF 

--I Index ------ N a m e :  P D 0 i J k l  

REAL 

-------- Dimensions * ((2* (NUMBOX + NUMBEL) ) *NUMMOD) * 1 

Where: 

NUMBOX = Number of aerodynamic boxes 
NUMBEL = Number of body doub le t  d i v i s i o n s  
NUMMOD = Number of v i b r a t i o n  modes 

A u x i l i a r y  I D :  Word 1: DUBLRNF 
Gjord 2: PD0ijkl 
Word 3: RVAL (reduced frequency va lue )  
word 4: BREF (reference semi-chord) 
Word 5: MACH (Mach number) 
Word 6: SREF ( r e f e r e n c e  s e m i - s p a n )  
Words 7-10: Zero 

------- E l e m e n t  E: The e lements  of t h e  complex array: 
FDO (NUMBOX + NUMBEL, NUMKOD) 

Where: 

PDO(I,J) = P r e s s u r e  d i f f e r e n c e  f o r  t h e  I-th box 
( l < I < N W B O X )  o r  t h e  (I-NUMBOX) t h  double t  d i v i s i o n  
[IS-NUMBOXSNUMBEL) and t h e  J-th v i b r a t i o n  mode. 

Generat ion : Program MODFIN of the  doublet-  l a t t i ce  processor. 
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--5 F i l e :  CUELRNF 

--------- Index N a m e :  PSCi j00 

Type: MIXED 

Qigpsiaos: (2 + 2* (NUMBPP+ NUMBBP) + (NUMBPP +NUMBBP + 1 /6 0)  * 1 

NUMPS 
NUMSW 

Where: 

PSPTR 
SWPTR 

NUMBPP = Number of boxes on the lifting p a n e l s  
NUMBBP = Number of boxes on the  kody i n t e r f e r ,  once 

p a n e l s  

Auxi&&I.yy-IQ: Word 1 : DUBLRNF 
word 2: PSCijOO 
Words 3-10: Zero 

Element. 6: 
--I---- 

Item ? :  
I t e m  2: 
I t e m  SWPTR: 

I t e m  PSPTR: 

( p a c k e d  integer 
array) 

PS 
complex array)  _I 

Where: 

NUMPS = Number of p r e s s u r e  scale f a c t o r s  (o r  

NUMSW = Number of p r e s s u r e  s c a l e / r e p l a c e m e n t  

FSPTR = P o i n t e r  t o  t h e  first p r e s s u r e  scale 

SWPTE = P o i n t e r  t o  t h e  first p r e s s u r e  scale/  

p r e s s u r e s  

switch words = f (Number of boxes-1)/60]+1 

f a c t o r ,  PS(1) 

r e p l a c e m e n t  switch word, SW(1) 
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sw = An a r r a y  of 6 0 - b i t  words wi th  t h e  i-th 
b i t  set to: 
1 if t h e  p r e s s u r e  f o r  t h e  i - t h  box is t o  
be replaced by P S ( i )  
0 i f  t h e  p r e s s u r e  f o r  t h e  i - t h  box is  
t o  be scaled by P S ( i )  

f a c t o r s  and  p r e s s u r e  rep lacement  v a l u e s  
PS = A complex a r r a y  of p r e s s u r e  sca le  

Program INPUTG of t h e  d o u b l e t - l a t t i c e  processor 

70.15 



File: 

Index N a m e :  

_I 

Tvpe: 

Dimensions : 

Auxiliary - ID:  

DUBLAT QUASI-INVERSE MATRIX (0-PARTITION) 

Elements : 

I t e m  1: 

DUBLRNF 

QOOxxkl 

MIXED 

44 1* 1 

Word 1: DUBLRNF 
Word 2: QOOxxkl 
Word 3: Zero 
Word 4: BREF ( reference semi-chord) 
Words 5-10: Zero 

NUMMNO = Number of elements in t h e  MNO a r ray  
of Mach numbers 

I t e m  2-21: NUMKVO(k) = Number of elements i n  t h e  KVO a r ray  
of reduced frequency values for each 
Mach number 

I t e m  22-41: MNO(k) = Array of Mach numbers f o r  which 
quasi-inverse matrices have been 
generated w i t h  t h e  label xx defined 
above 

I t e m  42-441: KVO(k,l) = Array of reduced frequencies for  
each Mach number for which quasi-  
inverse matrices have been generated 
w i t h  the label xx defined above 

Generation : --- Program DUBLAT of the double t - la t t ice  processor * 
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--- F i l e :  CUBLRNF 

--------- Index N a m e :  Qzzxxkl 

TYES : MIXED 

Q i m n s i o n s  : Minimum of: (2* (NUMBBP+NUMBPP) **2) *I o r  ( l eng th  of 
klank common) *1 

Where: 

NUMBBP = Number of boxes on t h e  kody i n t e r f e r e n c e  

NUMBPP = Number of boxes on the l i f t i n g  s u r f a c e s  
panels 

&g&&&pxy-IQ: Word 1 : DUBLRNF 
Word 2: Qzzxxkl 
Word 3: KVAL (reduced frequency va lue)  
word 4: BREF (reference semi-chord) 
Word 5: MACH (Mach nurber )  
Word 6: SREF ( r e f e r e n c e  semi-span) 
Words 7-10: Zero 

------ Elements: The elements of a complex a r r a y  of the form: 

I t e m  1: NUMELM = Number of e lements  which follow t h i s  
word 

I t e m  3-(NUMELM*2+2) : 
Complex elements  of a row of the u p p e r  o r  lower 
t r i a n g u l a r  quas i - inverse  m a t r i x  

~ g ~ ~ ~ ~ & _ n  : Frogram Q U A S I 1  of t h e  d o u b l e t - l a t t i c e  processor  
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---- F i l e :  CUBLRNF 

--------- Index  N a m e :  SBCijOO 

TYEe : M I X E D  

------- D i m n s i  ons  : (3+NUMBPP+NW*EBP+NUMBI+NUMPI) * 1 

Where: 

NUMBPP = Number of boxes on t h e  l i f t i n g  pane l s  
NUMBBP = Number of boxes on t h e  kody interfer ,  once  

N U N S 1  = Number of body names f o r  b o d i e s  w i t h  

N U M P I  = Number of l i f t i n g  s u r f a c e  names 

p a n e l s  

i n t e r f e r e n c e  p a n e l s  

A u x i l i a r y  ID: Word 1: DUBLRNF 
h’ord 2: S B C i  j c o  
Words 3-10: z e r o  

------ Element s : 

I t e m  1: 
Iterr 2: 
I t e m  3:  
Item PWPTF: 

Iterr BIPTE: 

I t e v  PIPTE: 

PW 
(packed i n t e g e r  
a r r a y )  

( i n t e g e r  a r r a y )  
E1 

P I  
( i n t e g e r  array) 

Where: 

2 packed 30 b i t  
i n t e g e r s  p e r  word 

NUMPI = Number of p a n e l  IDS 
NUMB1 = Numker of body IDS 
NUMPW = N u m b e r  of packed words i n  t h e  s t r i p l b o x  

c o r r e s p o n d e n c e  t a b l e  

PIPTR = P o i n t e r  t o  the f i r s t  panel I D ,  PI(?) 
BIPTR = P o i n t e r  t o  t h e  f i r s t  kody I D ,  B I ( 1 )  
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PWPTR = P o i n t e r  t o  t h e  f irst  packed word, PW(1) 
PW = Array of packed words of t h e  form: 

B i t s  59-54: zero 
B i t s  53-45: Body index number 
B i t s  44-36: Panel index number 
B i t s  35-27: Box number on s t r i p  
Bits 26-18: Strip number 
B i t s  17-9: Box number 
B i t s  8 - 0 :  Vert icaWHorizontal  f l a g  

( l=Ver t i ca l ,  O=Horizontah) 

Generation: Frogram INPUTG of t h e  d o u b l e t - l a t t i c e  processor 
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F i l e  : --- 

T j p e  : 

-------_.)- Dimensions: 

Elements:  

Generation : 

DUBLRNF 

S D 0 i  j kl 

F EAL 

10*NUMMOD 

Where: 

NUMMOD = Number of v i b r a t i o n  modes 

Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Words 7-10: 

The elements 

DUBLRNF 
SD0iikl 
KVAL- (reduced frequency value) 
BREF ( r e fe rence  semi-chord) 
AYACH (Mach number) 
SREF ( r e fe rence  ser i -span)  
Zero 

of t h e  complex a r r a y  SDO(5,NUMMOD) 

Force c o e f f i c i e n t  i n  z d i r e c t i o n  f o r  J- 
t h  v i b r a t i o n  mode 
Force c o e f f i c i e n t  i n  y d i r e c t i o n  f o r  J- 
t h  v i b r a t i o n  mode 
P i t ch ing  moment c o e f f i c i e n t  about y-axis 
for J - t h  mode 
Yawing moment c o e f f i c i e n t  about z-axis  
f o r  J- th  mode 
Rol l ing  moment c o e f f i c i e n t  about  x-axis 
f o r  J - t h  mode 

Pragram MODFIN of t h e  d o u b l e t - l a t t i c e  processor. 
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---- F i l e :  

Element  s: ---- 

DUBLhNF 

SFBi jk l  

MIXED 

(I)*NUMDBL) *MUMMOD 

Where: 

NUMDBL = Number of bodies  w i t h  doub le t s  
NUMMOD = Number of  v i b r a t i o n  modes 

Word 1: DUBLRNF 
Word 2: SE'Bijkl 
Word 3: KVAL (reduced frequency v a l u e )  
word 4: BREF ( r e f e r e n c e  semi-chord) 
Word 5 :  MACH (Mach number) 
Word 6: SREF ( r e f e r e n c e  semi-span) 
Words 7-10: Zero 

The e lements  of the complex a r r a y  
SFB (NUMDBL, 2*NUMMOD) 

Where: 

SFB(I , J )=  S e c t i o n a l  l i f t  c o e f f i c i e n t  f o r  t h e  1 0 t h  
body and J - t h  v i b r a t i o n  mode 
( 1 5 J< NUMMO D) 

SFB(I ,J)= S e c t i o n a l  moment c o e f f i c i e n t  f o r  t h e  I- 
t h  body and (J-NUMM0D)th v i b r a t i o n  mode 
( lLJ-NUMMOD<NUMMOD) 

NUMDBL = Number of bodies w i t h  doub le t s  
NUMMOD = Number o f  v i b r a t i o n  modes 

Program MODFIN of the double t - la t t ice  processor ,  
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--I F i l e :  CUELRNF 

SF0 i Jk l  

TYEe: E EAL 

Dimensions 2 ( (4*NUMMOD) * (NUMSPP+NUMSBP) ) * 1 

Where: 

NUMSFP = Number of s t r i p s  on t h e  l i f t i n g  s u r f a c e s  
NUMSBP = Number of s t r i p s  on t h e  body 

NUMMOD = Number of v i b r a t i o n  modes 
i n t e r f e r e n c e  s u r  f a c e s  

E E i l i a r y  I D :  Word 1: DUBLRMF 
Word 2: SF'0i j k l  
Word 3: KVAL (reduced frequency value)  
Word 4: BREF ( r e f e r e n c e  semi-chord) 
Word 5: MACH (Mach number) 
word 6: S R E F  [ r e f e r e n c e  sen i - span)  
words 7-10: Zero 

The  elements of t h e  complex a r r a y  
SFO(NUMSPP+NUMSBP, 2*SUMMOD) 

Where: 

SFO(1,J) = S e c t i o n a l  l i f t  c o e f f i c i e n t  for t h e  I - t h  
s t r i p  and J - t h  v i b r a t i o n  mode 
( 1 I J I N U M O D )  

S F O ( I , J ) =  S e c t i o n a l  moment c o e f f i c i e n t  for t h e  I- 
t h  s t r i p  and (J-NUMM0D)th v i b r a t i o n  mode 
( 1 I J-NUMMODSNUMMOD) 

Program MODFIN of t h e  d o u b l e t - l a t t i c e  processor .  
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------- T l e m e n t  E: 

Item 1: 
I t e n  2: 
Item 3: 
Item 4: 
Item 5: 
Iter 6: 
Iten 7: 
T t e m  8 :  
I t e r  T S P T R :  

Iten: GSPTR: 

Iten D Z P T R :  

Item DYPTR:  

I ter  DXPTR:  

CUBLRNF 

SGCi j 0 0 

M I X E D  

(8* ( N U M S P P + N U M S B P + l )  ) *1 

Where: 

NUMSPP = N u m b e r  of s t r i p s  on the l i f t i n g  surface 
panels  

NUMSBP = N u m b e r  of strips on the body 
interference panels 

Word 1: DUBLRNF 
Word 2: S G C i j  0 0 
words 3-10: Zero 

NUMXS 1 X S P T R i  
NUMY S I Y S P T R  
NUMZ S I ZSPTR 

NUMGS I GSPTRl 

I ( r e a l  a r r a y )  

GS I 
( r ea l  array) 

( real  a r r a y )  

CY I 
( real  a r r a y )  

( r ea l  array) 

2 packed 30 b i t  
integers p e r  word 



IteK ZSPTR: 

I t e m  YSPTR: 

I t e m  XSPTR: 

Where: 

Genera t i o_n : 

NUMXS 

NUMYS 

NUMZ S 

NUMDX 
NUMDY 
NUMDZ 
NUMGS 
NTJMTS 

XSFTE 

Y SPTE 

ZSPTR 

DXPTR 
DYPTR 
CZPTR 
GSPTR 

TSPTE 

Number of s t r i p  l e a d i n g  edge c e n t e r l i n e  
X c o o r d i n a t e s  
Number of s t r i p  l e a d i n g  edge c e n t e r l i n e  
Y c o o r d i n a t e s  
Number of s t r i p  l ead ing  edge c e n t e r l i n e  
z c o o r d i n a t e s  
Number of s t r i p  l e n g t h s  
Number of s t r i p  widths  
Number of s % r i p  h e i g h t s  
Number of s t r i p  dehedra l s  
Number of s t r i p  spanwise c e n t e r l i n e s  
as  a f r a c t i o n  of pane l  span 

P o i n t e r  t o  t h e  f i rs t  s t r i p  l e a d i n g  
edge c e n t e r l i n e  X coord ina te ,  XS (1) 
P o i n t e r  t o  t h e  f i r s t  s t r i p  c e n t e r l i n e  
Y coo rd ina te ,  Y S ( 1 )  
P o i n t e r  t o  t h e  f irst  s t r i p  c e n t e r l i n e  
Z coord ina te ,  Z S ( 1 )  
P o i n t e r  t o  t h e  f i r s t  s t r i p  l eng th ,  DX(1) 
P o i n t e r  t o  t h e  f i r s t  s t r i p  width,  DY(1) 
P o i n t e r  t o  t h e  f i r s t  s t r i p  h e i g h t ,  D X ( 1 )  
P o i n t e r  t o  t h e  f i r s t  s t r i p  d i h e d r a l ,  
G S  (1) 
P o i n t e r  t o  t h e  f i r s t  s t r i p  spanwise 
c e n t e r l i n e ,  TS(1) 

Program INPUTG of t h e  d o u b l e t - l a t t i c e  processor .  
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--- F i l e :  C U B L R N F  

--------- Index N a m e :  VPCi j00 

- Ty&: M I X E D  

-------- Dimensions : ( N U M B E p + N U M E B P + l )  *1 

Where: 

N U M B P P  = N u m b e r  of boxes on t h e  l i f t i n g  panels 
N U M B B P  = Number of  boxes on t h e  kody i n t e r f e r e n c e  

pane ls  

Auxiliayy-LQ: Word 1 : D U B L R N F  
Word 2: V P C i  j 0 0 
Words 3-10: zero 

-------- E lement E: I t e m  i c o n t a i n s  t h e  r e a l  valued velocity r a t i o ,  
VL/V, , f o r  the i - t h  ~ O X  number. 

(VL/V, = 1.0 by defau l t . )  

Generation: Program I N P U T G  af t h e  d o u b l e t - l a t t i c e  processor. 
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--------- Index N a m e :  DBEXTNM 

T Y S :  MIXED 

--------- Dimensions: N * l  where N = Number of e x t r a c t  commands 

EXTRRNF 
DBEXTNM 

Words 3-10: Zero 

E_J..g?Q&h : The i-th word of t h i s  xra t r ix  c o n t a i n s  t h e  
f o l l o w i n g  i n f o r m a t i o n  for the i t h  u s e r  d e f i n e d  
e x t r a c t  command. 

Bits 59-18: Alphanumeric  name a s s i g n e d  t o  the 
i t h  e x t r a c t  command. { l e f t  
a d j u s t e d ,  b l a n k  f i l l e d )  

B i t s  17-0: I n t e g e r  e q u a l  t o  t h e  number ot da ta  
matrices w r i t t e n  o u t  for t h e  ith 
e x t r a c t  command. 

Genera t i g E  : Proqram EXCON of t h e  e x t r a c t  p r o c e s s o r .  
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EXTRRNF 

DBINDEX 

MIXED 

17 x 1 

Word 1: EXTRRNF 
Word 2: DBINDEX 
Words 3-10: Zero 

Each word c o n t a i n s  a basic a t t r i b u t e  name ( 4 2  
bits, blank f i l l e d )  and an i n t e g e r  number used t o  
i d e n t i f y  t h e  d a t a  items and i n d i c a t e  t h e  number of 
b i t s  there are t o  be ass igned  t o  t h e  f i e l d  t h a t  
w i l l  c o n t a i n  t h e  a t t r i b u t e  va lues  in t h e  index. 
The o r d e r  of  a t t r i b u t e s  i n  t h i s  mat r ix  r e p r e s e n t s  
t h e  index s o r t i n g  o rde r .  

The c o n t e n t s  of t h i s  ma t r ix  are a s  fo l lows:  

Row --- 

1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 
14 
15 
16 
17 

a 

59 1f 

EXNAM 
STI FSET 
MASSSET 
STAGE 
LCNAM 
MODE 
CASE 
A L T I T U D  
SUBSNAM 
DATNAM 
PCOhTD 
CCOND 
CSET 
RSET 
COND 
CYCLE 

- 
7 0  

6 
6 
6 
6 
12 
12 
6 
6 

24 
12 
12 
12 
6 
6 
6 

12 

- 

7 

Program EXCON of t h e  e x t r a c t  processor.  
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EXTRRNF 

CBEXCQN 

M I X E D  

M * l  where M53000 

hord 1: EXTRRNF 
Word 2: DBEXCBN 
Words 3-10: Zero 

Words 1 t h r u  N where N i s  t h e  row dimension of 
ma t r ix  DBEXTNM, c o n t a i n  the fol lowing informat ion ,  
one word p e r  e x t r a c t  command. 

B i t s  59-48: 

B i t s  47-42: 

E i t s  41-36: 

B i t s  35-30: 

E i t s  29-24: 

B i t s  23-18: 

P o i n t e r  (p) t o  t h e  word i n  t h i s  
m a t r i x  a t  which t h e  e x t r a c t  c o n t r o l  
in format ion  s t a r t s ,  

Number of a t t r i b u t e s  r e l a t e d  t o  the 
e x t r a c t e d  d a t a .  

Number of words [kl) r e q u i r e d  t o  
store the  v a l u e s  and t h e  usage t y p e  
of t h e  r e l a t e d  a t t r i b u t e s .  

Number of a t t r i b u t e s  t h a t  a re  used 
i n  forming t h e  mat r ix  index  names 
f o r  t h e  e x t r a c t e d  da ta .  

Number of words (k2) r e q u i r e d  t o  
s t o r e  the b i t  f i e l d  l o c a t i o n  in t h e  
ma t r ix  index name f o r  t h e  
a t t r i b u t e s  used. 

Number of a t t r i b u t e s  whose v a l u e s  
o r  t h e  va lues  of whose components 
are used i n  formula t ing  t h e  I N E I C E S  
i n  the keys f o r  t h e  e x t r a c t e d  d a t a .  
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B i t s  17-12: Number of words (k3) r e q u i r e d  t o  
s t o r e  t h e  b i t  f i e l d  l o c a t i o n s  i n  
t h e  INDICES f o r  t h e  a t t r i b u t e s  
used. 

E i t s  11-0: Length (k4) of t h e  e x t r a c t e d  d a t a  
de t a i  1. 

I t e m  P c o n t a i n s  t h e  fo l lowing  information: 

B i t s  59-9: 17 3 b i t  i n t e g e r s  l e f t  t o  r i g h t ,  
r e p r e s e n t i n g  t h e  17 a t t r i b u t e s  
con ta ined  i n  t h e  DBINDEX matrix.  

Each of t h e  17  i n t e g e r s  have va lues  
between 0 and 4, They are 
i n t e r p r e t e d  as follows: 

0 = T h i s  a t t r i b u t e  i s  n o t  r e l a t e d  
t o  khe e x t r a c t e d  d a t a .  

1 = T h i s  a t t r i b u t e  i s  r e l a t e d  t o  
t h e  e x t r a c t e d  d a t a  and i t s  
va lue  i s  n o t  used i n  
i d e n t i f y i n g  t h e  e x t r a c t e d  
data. 

2 = T h i s  a t t r i b u t e  i s  r e l a t e d  t o  
t h e  e x t r a c t e d  d a t a  and i ts  
va lue  i s  u s e d  i n  t h e  mat r ix  
index name f o r  t h e  e x t r a c t e d  
d a t a  matrices. 

E i t s  8-0: 

3 = T h i s  a t t r i b u t e  i s  related t o  
t h e  e x t r a c t e d  d a t a  and i t s  
va lue  is used i n  t h e  I N D E X  i n  
t h e  keys conta ined  i n  t h e  
e x t r a c t e d  d a t a  mat r ices .  

4 = T h i s  a t t r i b u t e s  i s  r e l a t e d  t o  
t h e  e x t r a c t e d  data and t h e  
va lues  of i t s  components a r e  
used i n  t h e  INDEX i n  t h e  keys 
conta ined  i n  t h e  e x t r a c t e d  
d a t a  ma t r i ces .  

Res er v ed 
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Items (P + 1)  t h r u  Q (Q = P+kl) contain t h e  
following information: 

I t e m  (P + i) contains the a t t r i b u t e  value 
( integer)  f o r  t he  i t h  a t t r i b u t e  t h a t  i s  associated 
with t h e  extracted data, 

I t e m s  (Q + 1) t h r u  R (R = Q+k2) contain the  
following information: 

Each word contains  up t o  10 6 b i t  integers .  Each 
p a i r ,  from left  t o  r igh t ,  relates to an a t t r i b u t e  
t h a t  has a value of 2 i n  w o r d  P. The l e f t  word i n  
one such word p a i r  contains  t h e  posi t ion of the 
lef tmost  b i t  of t h e  f i e l d  t h a t  is occupied by t h e  
value of t h e  a t t r i b u t e  i n  t h e  matrix index name. 
The r i g h t  word i n  the  word p a i r  contains t h e  
posi t ion of the  rightmost b i t  of t he  field.  Each 
word contains information for u p  t o  5 a t t r ibu te s .  

I t e m s  (R + 1) t h r u  S (S = R+k3) contain the  
following information: 

Each word contains  up to 10 6 b i t  in tegers  a s  i n  
words (Q + 1) t h r u  R. Each p a i r ,  from l e f t  t o  
r igh t ,  relates t o  an a t t r i b u t e  t h a t  has a value of 
3 o r  4 i n  word P. The l e f t  word i n  one such p a i r  
contains t h e  posi t ion of t h e  leftmost b i t  of the 
f i e l d  t h a t  is occupied by t h e  value of the  
a t t r i b u t e  o r  its component i n  t h e  index i n  t h e  
keys. The r i g h t  word contains t h e  posiftion of the 
rightmost b i t  of the f i e ld .  

I t e m s  (S + 1) t h r u  T (T = S+k4) contain t h e  
following information related t o  t h e  nature  of t h e  
extracted da ta  t h a t  are associated w i t h  nodes and 
f inite elements. k4 is  112 words long and is 
composed of 1 4  blocks of 8 words, The f i r s t  8 
words contain the  following information: 

Word S + l  contains the number of nodes €or which 
data is extracted.  
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words s+2 t h r u  S+8 contain the se lec t ion  pat tern 
of t h e  extracted data  for node related i t e m s  w i t h  
codes = the 0 t h ru  6 respectively.  The se lec t ion  
pat tern is indicated by switching on b i t s  from 
lef t  t o  r i g h t  f o r  up to 60 i t e m s  representing 
sequence numbers I t h r u  60.  The sequence numbers 
are specified i n  the  ATLAS data directory 
(ADATDIR) . 
The subsequent 13 8 word blocks contain 
information iden t i ca l  to the above f o r  f i n i t e  
element types 1 th ru  13. 

Program EXDATA of the  ex t r ac t  processor. 
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-c- F i l e :  EXTRRNF 

yn_dsx N a m e :  DBOOlrr,DBO02rr,..,.,DB999rr 

T y p e :  MIXED 

D ime n s  i ons : M * 1 where M I 3000 
-c---u-- 

m~&&lsgy,Q: Word 1 : EXTRRNF 
Word 2: The matrix index  name, 
Words 3-10: Zero 

Item 1: E i t s  59-30: Reserved 

€?its 29-15: Number of k e y s  contained i n  t h i s  
matrix. 

Eits 14-0: Lowest  key i n  t h i s  ma t r ix  

Item 2- (NR+1) : 

B i t s  59-48: Pointer t o  the data body associated 
key. 

w i t h  t h i s  key. 
B i t s  47-36: Length of t h e  data  body associated 

bits 35-0: INDEX formed out of t h e  attribute 
values.  

Item (NR+2) - M :  

Data body. 

Generat_&n_: Program REORDAT of t h e  ex t r ac t  processor. 
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-I- F i l e :  

------- Elements: 

Gene r a t  i o n  : 

EXTRRNF 

C B I N D r r  

MIXED 

M * 1 where M I: 3000 

word 1: E X T R R N F  
Word 2: D B I N D r r  
Words 3-10: Zero 

Word i c o n t a i n  i n  b i t s  35-0 the I N D E X  in word 2 of 
the i t h  partition of t h e  e x t r a c t e d  data matrix, 
E B O O i r r  , 

Program E E O R D A T  of t h e  extract  processor ,  
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-- F i l e :  

- Ty= : 
----I- Dimensions: 

------- Element s: 

--------- Generat ion : 

EXTRRNF 

LCNMLST 
MDNMLST 
CANMLST 
ALNMLST 
SUBSLST 
SUBSLST 
SUBSLST 
SUBSLST 
SDTNLST 
CSNMLSS 
RSNMLST 
C0NPLST 
CYNMLST 

LC 
MQDE 
CAS E 
ALT 
NSUB 
ESUB 
ESUB 
BSUB 
LSUB 
CSET 
RSET 
C 0 N D  
CYCLE 

LCNAM 
M0DE 
CASE 
ALTITUC 
SUBSNAM 
SUBSNAM 
SUBSNAM 
SUBSNAM 
DATNAM 
CSET 
RSET 
C0ND 
CYCLE 

LCNMO 0 1 
MDNMO 0 1 
CANMO 0 1 
ALNMO 0 1 
SNKddda 
SEKddda 
SEMddda 
SPKddda 
SITMOO1 
CSNMOO 1 
R S N M O O I  
CBNMO 0 1 
CYNMOO 1 

Notes 

1 
1 
a 
1 
2 
2 
2 
2 
3 
1 
1 
1 
1 

----e 

1 Subset  names ass igned  by t h e  program 

2 Subset  names predef ined  by input  preprocessor  

3 Subset names predef ined  by inpu t  preprocessor  
o r  a s s igned  by t h e  prograxr 

MIXED 

M*l where M = t h e  number of EXECUTE EXTRACT 
s t a t emen t s  t h a t  c o n t a i n  t h e  corresponding 
parameter. 

Word 1: EXTRRNF 
Word 2: The mat r ix  index  name 
Words 3-10: Zero 

The e lements  of t h e s e  ma t r i ces  a r e  t h e  index names 
f o r  t h e  s u b s e t  m a t r i c e s  c r e a t e d  f o r  each  C A T l i s t  
i n  an  EXECUTE EXTRACT (Parameter = C A T l i s t )  
s ta tement .  The f i r s t  name is ****001 and t h e  
numeric f i e l d  i s  incremented by 1 f o r  every  
subsequent s u b s e t  de f ined  t h r u  a n  EXECUTE EXTRACT 
command, 

Program EXCON of t h e  e x t r a c t  processor.  
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--- F i l e :  

LCNMO 0 1 LC 
MDNMO 0 1 MQDE 

LCNM 
MBDE 

Type: MIXED 

-I------- Dimensions: M*2 where M i s  t h e  number of a t t r i b u t e s  spec i f ied  
by t h e  CATl is t  parameter is t he  EXECUTE EXTRACT 
s t a t  eme n t  . 

Asgci&iary-gg: Word 1 : EXTRRNF 
Word 2: T h e  m a t r i x  index  name 
Words 3-70: Zero 

-------- Element E: Column 1 c o n t a i n s  t h e  i n t e g e r  values of the items 
of t h e  subset  s p e c i f i e d  by Parameter = C A T l i s t ,  i n  
t h e  EXECUTE EXTRACT s t a t e m e n t .  

Column 2 c o n t a i n s  t h e  l oadcase  u s e r i d s  (LCNMOCI) 
o r  t h e  f r equency  (MDNM001) i n  d i s p l a y  code. 

G e n e r a t i o n  : Program EXCON of the e x t r a c t  processor .  
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-- Fi le :  

- SURSET MATRICES - TYPE 2 

EXTRRNF 

zndex N a m e  Parameter 4ttr-p 

CANMOO 1 CASE CASE 
AINMOOl ALT ALTITUD 
XSNMOO 1 CSET CSET 
RSNMOO 1 RSET RSET 
aNM0 0 1 C0ND C0ND 
CYNMOO 1 CYCLE CYCLE 

TyPe: MIXED 

Dimensions z M*l where M is  t h e  number of a t t r i b u t e s  spec i f i ed  
by t h e  CATlist Parameter is t h e  EXECUTE EXTRACT 
statement. 

Auxi l ia ry  ID: Word 1: EXTRRNF 
Word 2: The matrix index name 
Words 3-10: zero  

----- Element  E: Itern i contains  the i n t e g e r  value of t h e  ith i t e m  
of t h e  subset s p e c i f i e d  by Parameter = CATlist i n  
t h e  EXECUTE EXTRACT statement. 

-- Genera-: Program EXC0N of t h e  extract processor. 
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LABEL SUBSET MATRIX 

- Fi&: EXTRRNF 

- Index Name:  SITMOO 1 

TY3S: MIXED 

- D&mxnnsions : (N+59)/60, where N = Number of labels i n  t h e  
label subset .  

& u x i l i , 2 ~ g t  Word 1 : EXTRRNF 
Word 2: SITMO 0 1 
Words 3-10: Zero 

Elementz: The i - t h  b i t  of t h i s  vector corresponds to t h e  
i - t h  label in t h e  ATLAS DATA DIRECTORY (matrix 
ADATDIR). B i t  1 is  the leftmost b i t  of t h e  first 
word, b i t  60 is t h e  r ightmost  b i t  of t h e  f i r s t  
word, b i t  61 is  the leftmost b i t  of t h e  second 
word etc. I f  the i - t h  label is included i n  the  
subset,  the i-th b i t  is set t o  1. Otherwise t h e  
b i t  i s  set  to zero. 

Generation: Program EXCON of t h e  entract processor or program 
SETDEFN of t h e  subset d e f i n i t i o n  processor, 
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__I_ File:  fiAT*'RHEif 

Index N;tr~it!: SPKddda 

Type: 1 U E U  

3imens ion : h*l w h e r e  PI = (i'unber of nodes i n  the ordered 
subset * 3 ) / 4  

Auxiliary lLtt Wora 1: E3;TffiN.F 
Word 2:  he mi;rtxix index name 
Words 3-10: Bero 

Llen ten t s :  

P m y r m  &CU& uk the extract  processor, 



FLEXFNF 

x x x x x  

MIXED 

(NKVAL+NALT+ll) 41 where NKVAL is t h e  number of 
o u t p u t  g e n e r a l i z e d  a i r  f o r c e  matrices ( t h e  number 
of o u t p u t  K-values) and  NALT is  t h e  number of 
a l t i t u d e s .  

EggLiLary-fD: Word 1 : F'LEXRNF 
Word 2: Ma t r ix  index name 
Word 3: MACH, Mach nunber  
Fjords 3-10: Zero 

-------- Element E: 

I t e m  1: 

I t e m  2:  

Item 3: 

Item 4: 

Item 5: 

I t e m s  1-6 each c o n t a i n  2 packed 30 b i t  i n t e g e r s  
d e f i n e d  as  follows: 

B i t s  59-30: The number of  c o n s t a n t s  ( 2 )  

B i t s  29-0: P o i n t e r  t o  t h e  row c o n t a i n i n g  t h e  
f i r s t  c o n s t a n t  (7 )  

B i t s  59-30: The number of o u t p u t  K-values 
(NKVAL) 

B i t s  29-0: P o i n t e r  t o  t h e  r o w  c o n t a i n i n g  t h e  
first K-value (12) 

E i t s  59-30: The number of Mach numbers ( 1 )  

B i t s  29-C: P o i n t e r  to t h ?  row c o n t a i n i n q  t h e  
Mach number (9)  

B i t s  59-30: The number of problem s i z e  numbers 
(1 1 

E i t s  29-0: P o i n t e r  t o  t h e  row containing the 
problem s i z e  number (10)  

B i t s  59-30: The number of m a t r i x  s i z e  numbers 
(1 1 
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B i t s  29-0: P o i n t e r  to  t h e  row c o n t a i n i n g  t h e  
m a t r i x  s i z e  number (1 1 )  

I t e m  6: B i t s  59-30: The number of a l t i t u d e s  (NALT) 

E i t s  29-0: P o i n t e r  t o  the row c o n t a i n i n g  t h e  
f i rs t  a l t i t u d e  

I t e m  7: BREF, Re fe rence  l e n g t h  f o r  t h e  reduced f r equency  

Item 8 :  SPAN/2 

Iterr 9 :  MACH, t h e  Mach number 

Item 10: NMODES, t h e  number of modes 

Item 11: 2*NMODES*NMODES, t h e  s i z e  o f  t h e  g e n e r a l i z e d  a i r  
force matrices 

I t e m s  1 2  - (NXVAL+11) c o n t a i n  t h e  NKVAL o u t p u t  K- 
v a l u e s  for which g e n e r a l i z e d  a i r  f o r c e s  are  
p repa red .  

Items (12+NKVAL)-(NKVAL+NALT+ll) c o n t a i n  t h e  NALT 
a l t i t u d e s  for which q e n e r a l i z e d  a i r f o r c e  matrices 
are o u t p u t .  

- Gene --------- r a t i o n  : Program FLEXAIR of t h e  r e s i d u a l  f l e x i b i l i t y  
p r o c e s s o r .  
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--- F i l e :  FLEXRNF 

Index  Nqg: xxxxxyy 

TYES : REAL 

--------- Dimensions: (29NMODES) *NMODES {NMOCES* NMODES complex) where 
NMODES is t h e  number of mode s h a p t s .  

&uxiliagy-ID: Word 1 : FLEXRNF 
Word 2: Matr ix  index  name 
Word 3:  Mach Number 
word 4: BREF 
words 5-10: Zero 

G_e_ge ra t i o n  : 

Element (i, j)  r e p r e s e n t  the f o r c e  on t h e  i t h  co- 
o r d i n a t e  r e s u l t i n g  from unit o s c i l l a t o r y  motion of 
t h e  j t h  c o o r d i n a t e ,  d i v i d e d  by ( - 1 / 2 ) p V *  where p 
= a i r  d e n s i t y ,  V = v e l o c i t y .  

Proqram FLEXAIR of t h e  r e s i d u a l  f l e x i b i l i t y  
processor .  
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-I- F i l e :  FLUTRNF 

----------- Index Name. Fiupvjw 

- Type: MIXED 

---------- D i m e  n s  i ons  : (NT0T* 1) where: 

NTQT = 32 + NEL + NRFE * [2+4*NEL) 
NEL = Number of e lements  i n  r e t e n t i o n  v e c t o r  

NRFE = Number of non z e r o  e igenva lues  
s e t  

(NRFE I NEL) 

Auxiliamy-IQ: Word 1 : FLUTRNF 
Word 2: Fiupvjw 
Words 3-10: Zero 

-------- E l e m e n t s :  T h i s  ma t r ix  c o n t a i n s  t h e  e igenvalues ,  normal 
e i g e n v e c t o r s  and a d j o i n t  e i g e n v e c t o r s  a t  one of 
t h e  u s e r  s p e c i f i e d  reduced f r equenc ie s .  

'Iterr 1-8: 8 word u s e r  case t i t l e .  

Iterr 9-16: 8 word changese t  t i t l e .  

Item 17: Run d a t a  

T t e K  18: Problem i d e n t i f i e r  i u p v  j 

I t e m  IS: Number of deg rees  of freedom 

Item 20: Mach number 

I t e r  21: Non z e r o  s i m u l a t i o n  d e n s i t y  

I t e m  22: Feference  l e n g t h  

I+em 23: Uni t s  systerc f o r  i n p u t  d a t a  

Item 2b: R e t e n t i o n  v e c t o r  set number 

I t e m  25: Number of e lements  i n  t he  r e t e n t i o n  s e t  (NEL) 
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Item 26- (25+NEL) : 

E l e m e n t  numbers of t h e  r e t e n t i o n  set  

I t e m  (26+NEL) : 

A l t i t u d e  

I t e m  (27+NEL): 

Number of non z e r o  e i g e n v a l u e s  (NFFE) 

Item (28tNEL) : 

Reduced f r equency  

Iten; ( 2 9 t N E L )  : 

Index f o r  e igenvalues  a t  t h i s  k v a l u e  

IterD (30+NEL) - (29+NEL+NFFE*2) : 

Complex non z e r o  e i g e n v a l u e s  

I t e r  (3P+NEL+2*NRFE) : 

Index f o r  normal e i g e n v e c t o r s  a t  t h i s  k v a l u e .  

Iterr (31 +NEL+2*NRFE) - (30+NEL+2*NRFE+2*NEL*NRFE) : 

Complex normal  e i g e n v e c t o r s  

Item (31 +NEL+2*NRFE+2*NEL*NRFE) : 

Index f o r  a d j o i n t  e i g e n v e c t o r s  a t  t h i s  k va lue .  

Item (32+NEL+2*NPFE+2*NEL*NFFE) - (32+NEL+2*NRFE+Q*NEL*NFFE) : 

Complex a d j o i n t  e i g e n v e c t o r s  

G_gpeEa+-ion : Program FLUSOL of t h e  f l u t t e r  processor. 



FLUTTER OUTPUT CONTROL DATA MATRIX 

F i l e :  

Index Name:  

Type : 

Dimensions : 

-- 

Auxiliary ID; 

Elemen t s  : 
7-7- 

I t . e m  1 : 

I t e m  2: 

FLUTRNF 

FLECij 

M I X E D  

(POWDST*l) where NWDST = 29: (number of 
problems solved) + 1 

Words 1-10: Zero 

Numkr of f l u t t e r  p r o b l e m  successfully completed 
for t h i s  case  (NWDS) 

B i t s  S9-48: Reserved 

B i t s  47-42: Case Number 

B i t s  41-36: Changese t number 

B i t s  35-30: Retent ion s e t  number 

B i t s  29-24: Altit i ide number 

B i t s  23-18: Condition number 

B i t s  17-0: Reserved 

I t e m  2 is repeated for a l l  problems solved 
(NWDS words) 

I t e m  ( W i D S + 2 )  : 

A l t i t u d e  of f irst  problem 

Item (NWDS+2) is repeated f o r  a l l  problems solved 
(NWDS words). me latter por t ion  of t h i s  matrix 
is used i n  t h e  f l u t t e r  opt imizat ion nodule. 

- Generation : Proqram FLUSOL of the f l u t t e r  processor .  
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--- F i l e :  FLUTkNF 

- Type: MIXED 

Dimensions: NPCOT * 1 where: --------- 
NPCOT = 2 2  -+ NMODES 
NMODES = Number of  deg rees  of freedom 

&ixAigry-m: Word 1 : FLUTRNF 
Word 2: FPiupvj  
Words 3-10: Zero 

-------- Element s: The ma t r ix  contains t h e  g e n e r a l  data r e q u i r e d  for 
producing v-g and V-f plots f o r  t h e  s p e c i f i e d  
a l t i t u d e .  The p l o t  data i s  con ta ined  i n  t h e  
m a t r i x  FPiupvjx where x is  t h e  p a r t i t i o n  number. 

Item 1-8: 8 word u s e r  t i t l e  

Item 9: Iiun da te  

Ifem IO: Problem i d e n t i f i e r  

Bits 59-30: Reserved 

Bits 29-24: Condi t ion  number 

B i t s  23-18: A l t i t u d e  number 

B i t s  17-12: F.e+,ention set number 

B i t s  11-6: Changeset  number 

P i t s  5-0: Case number 

Item 11: Number of deg rees  of freedom 

I t e m  12: Mach number 

Item 13: Number o f  unique reduced f r e q u e n c i e s  
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I t e m  14: 

I t e m  15: 

Item 16: 

T t e n  17: 

Iten: 18: 

Item 19: 

Iter 20: 

I t e m  21: 

A l t i t u d e  

Reference length 

Uni t s  system 

Number of e igenva lues  found (N) 

T o t a l  number of reduced f r equenc ie s  

Number of p a r t i t i o n s  of plot d a t a  m a t r i x  

Not used 

Re ten t ion  vector set number 

I t e m  22: Number of e l emen t s  of r e t e n t i o n  set (NEL) 

Itern 23- (22+NEL) : 

Degrees of freedom r e t a i n e d  

--------- Genera t ion  : Program FLUSOL of t h e  f l u t t e r  processor. 
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---- F i l e :  FLUTRNF 

---------- Index  N a m e :  FFiupvyx where x i s  t h e  record number 

TYEe: M I X E D  

---------- D i m e  n s i  ons : NPTOT * 1 where 

NPTOT = NRFB * (2+2*N) 
NRFB = Number of r educed  f r e q u e n c i e s  i n  t h i s  

N = Number of e i g e n v a l u e s  
p a r t i t i o n  

M~~ihiagy-IQ: Word 1 : FLUTRNF 
Word 2: FPiupv j x  
Word 3-10: Zero 

-------- Zlement s: The m a t r i x  c o n t a i n s  t h e  p l o t  data  for g e n e r a t i n g  
V-g and  V-f plots, One or  more r e c o r d s  may be 
g e n e r a t e d  f o r  each a l t i t u d e .  

I t e m  1: Reduced f r equency  

I t e m  2: F l a g  ( = I )  f o r  o r i g i n a l  reduced  f requency  

I t e m  3 - ( 2 + 2 * N ) :  

Complex e i g e n v a l u e s  of  V-g s o l u t i o n  

I t e m  (3+2*N) - (NEFB* (2+2*N) ) : 

I t e m s  1 - ( 2 + 2 * N )  are  repeated f o r  a l l  NRFB reduced 
f r e q u e n c i e s .  

s s n e r a t i p q :  Program FLUSOL of t h e  f l u t t e r  p r o c e s s o r  , 
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--------- Index Name: F R i u p v j  

- T u % :  MIXED 

----k.----- Dimensions NTOT * 1 where: 
N'TOT = 45+NMQIDES+NFLMBDE* (EXP) 
EXP = 9*IGC+ (IVECA+IVECB*NEL+IVECC*NEL) * (1  2+6*NEL) 

I G C  = Number of c r o s s i n g  l e v e l s  
IVECA = Flag for e igenva lues  a t  f l u t t e r  
IVECB = Flag f o r  normal v e c t o r s  a t  f l u t t e r  
IVECC = Flag  f o r  a d j o i n t  v e c t o r s  a t  f l u t t e r  
NEL = Number of e lements  i n  r e t e n t i o n  set 

excluding  r i g i d  body, o s c i l l a t o r y  and 
ze ro  eigenmodes. 

NFLMODE = T o t a l  number of c r o s s i n g s  
NMODES = Number of degrees  of freedom 

A u x i l i a n - E :  Word 1: FLUTENF 
Word 2: FRiupv] 
Words 3-10: Zero 

F l e m s n t s :  . -------- 
I t e m s  1-8: 8 word u s e r  case t i t l e  

Items 9-16: 8 word u s e r  changeset  t i t l e  

I ter 17: Run d a t e  

Item 18: Problem i d e n t i f i e r  iupv j 

Item 19: Number of degrees  of freedom 

I t e n  20: Mach number 

Item 21: checkout p r i n t  flag 

Item 22: Matched point s o l u t i o n  index 

Item 23:  Number of a l t i t u d e s  
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I t e m  24; 

Item 25: 

Item 26: 

I t e m  27: 

I t e m  28:  

I t e m  29: 

Item 30: 

Item 31: 

Item 32:  

Item 33: 

Iterr 34: 

I t e m  35: 

I t e m  30: 

Iten: 37: 

I t e m  38: 

Number of Laguer re  i t e r a t i o n s  

S t i l l  a i r  mode s o l u t i o n  i n d e x  

U n i t s  s y s t e m  for i n p u t  data 

P l o t  flag 

1-7 c h a r a c t e r  name of mass m a t r i x  

1-7 c h a r a c t e r  name of  s t i f f n e s s  m a t r i x  

5 character name of a i r f o r c e  m a t r i x  

Number of r educed  f r e q u e n c i e s  

Non z e r o  s i m u l a t i o n  d e n s i t y  

F l u t t e r  enve lope  minimum speed 

Flutter enve lop  e maximum s p e e d  

Flutter enve lope  miminum f requency  (Hz) 

F l u t t e r  enve lope  maximum f requency  (Hz) 

R e t e n t i o n  v e c t o r  se t  i d e n t i f i e r  

Number of e l e m e n t s  i n  the r e t e n t i o n  v e c t o r  

Item 39- (38+NEL) : 

Tlement numbers i n  the r e t e n t i o n  vector:  

Item (39+NEL) : 

A l t i t u d e  

Item (40+NEL)  : 

A i r s p e e d  

I t e r  ( 4 1 + N E L )  : 

Mass r a t i o  



I t e m  (42+NEL) : 

Number of damping levels (IGC) 

I t e m  (43+NEL) : 

Number of Wcross ingsgt  i n  this matr ix  (NFLMODE) 

Item (44+NEL) : 

First damping l eve l  

I t e m  (45+NEL)  : 

Second damping l e v e l  

Item (46+NEL) : 

Third damping level  

I t e m  (47tNEL) : 

Damping l e v e l  (9) [GLEV) 

I t e m  (48+NEL) : 

Mode number 

I t e m  (49+NEL) : 

Feduced frequency (k) 

I t e m  (50 + N E L )  : 

Speed index  (FSI)  

I t e r  ( 5 1  +NEL) : 

Frequency 

Item (52  tNEL) : 

A i r s p e e d  

Item (53tNEL) : 

a v a k  
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I t e m  [54+NEL) : 

aFSI/ag 

Item (55+NEL)  : 

P o i n t e r  t o  t h e  beg inn ing  of data f o r  t h e  next 
c r o s s i n g .  

I t e m s  (47+NEE) t o  (55+NEL) are  r e p e s t e d  for each 
c r o s s i n g  (NFLMODE modes) 

The i t e m s  following a re  i n c l u d e d  i n  t h i s  matrix i f  
e i g e n v a l u 2 s ,  normal and/or  ad j o i n t  e i g e n v e c t o r s  
are r e q u e s t e d  a t  f l u t t e r .  These  i t e m s  a r e  omi t t ed  
f o r  non z e r o  damping l e v e l s .  

Item ( 5 6  tNEL)  : 

Index f o r  e i g e n v a l u e s  a t  f l u t t e r  (IVECA) 

I t e m  (57+NEL) : 

Real p a r t  of e i g e n v a l u e s  a t  c u r r e n t  k v a l u e  

I t e m  (58+NEL)  : 

Imaginary p a r t  of e i g e n v a l u e s  a t  c u r r e n t  k v a l u e  

Item ( 5 9 + N E L )  : 

c u r r e n t  r educed  f r equency  (k v a l u e )  

I t e m s  [56+NEL) - (59+NEL) a r e  repeated f o r  t h e  
p rev ious  and f l u t t e r  reduced  f r e q u e n c i e s .  

Items (60+NEL) : 

Index f o r  normal e i g e n v e c t o r s  a t  f l u t t e r  (IVECB) 

I t e n s  (61tNEL) - (63+NEL) : 

Complex e i g e n v a l u e  and  c u r r e n t  reduced f r equency  
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Items (6I)+NEIL) - (63+3*NEL) : 

Normal e i g e n v e c t o r s  a t  c u r r e n t  reduced f r equency  

I t e m s  (SO+NEL) - (63+3*NEL) are r e p e a t e d  f o r  t h e  
p r e v i o u s  and f l u t t e r  reduced  f r e q u e n c i e s .  For t h e  
a d j o i n t  e i g e n v e c t o r s  a t  f l u t t e r ,  t h e  items 
(6@+NEL) - (63+3*NEL) are r e p e a t e d  a t  t h e  c u r r e n t ,  
p r e v i o u s  and f l u t t e r  reduced  f r e q u e n c i e s .  

Program FLUSOL of  t h e  f l u t t e r  p rocesso r .  
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A u x i l i a r y  I D :  

----A_- Elements:  

L t e m  1: 

Item 2: 

I t e m  3: 

I t e m  4: 

I t e m  5 :  

I t e m  6: 

INTERNF 

Cddd 

MIXED 

M * 1 where: 

- M - 
NIPTS = 
NCOLS = 
NSK = 

- - 
- - 

Word 1: 
Word 2: 
Word 3: 
Word 4: 
word 5 :  
Word 6: 
word 7: 
word 8: 
Word 9: 
Csord 10: 

17+2NIPTS+ (NIFTS+3) * (NCOLS+2) +NSK 
Number of i n p u t  p o i n t s  
MCOLN - MCOL1 + 1 
0 ,  when INDS = 0 
1 ,  when INDS = 1 
NIPTS when INDS = 2 

INTERNF 
Cddd 
ITx 
ITY 
ITz 
I R x  
I R Y  
IRz 
Z - l o c a t i o n  of  p l ane  
Zero 

DOF i n d i c a t o r s  

M, t h e  number of items i n  t h i s  mat r ix  

1 OHSUPFSPLINE 

IPOINT, p o i n t e r  t o  the t r a n s f o r m a t i o n  mat r ix ,  (=0 - no t ransformat ion  ma t r ix )  

MCOLS, t o t a l  number of modes 

MCOLI, modes 1 t h r u  MCOLl w i l l  Le zero on o u t p u t  
modes 

MCOLN, (MCOLN-MCOLl+l) i s  t h e  number of i n p u t  
modes and modes MCOLN+l t h r u  MCOLS w i l l  be zero on 
o u t p u t  
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Iterr 7: 

I t e m  8: 

I t e m  9:  

I t e m  10: 

Item 11: 

I t e m  12: 

Ttem 13: 

I t e m  14: 

I t e m  15: 

Item 16: 

NIKTS, =umber of i n p u t  p o i n t s  

14+NSK, p o i n t e r  to i n p u t  p o i n t s  x ,  y c o o r d i n a t e s  
[N PCOOR ) 

14+NSK+2*NIPTS+2+ (NIPTS+3)  , p o i n t e r  t o  first 
s p l i n e  coef f l c i e n t  (NPCOEF) 

XBAF, x cg  l o c a t i o n  

YBAR, y cg l o c a t i o n  

COST, cos ine  of t h e  r o t a t i o n  angle 

SINT, s i n e  of t h e  r o t a t i o n  a n g l e  

RGU, Ru ( r a d i u s  of g y r a t i o n )  

EGV, Rv ( r a d i u s  of g y r a t i o n )  

INDS, Smoothing i n d i c a t o r  
O--no smoothing 
I - - a p p l i e s  t o  a l l  i n p u t  p o i n t s  

I t e m  17-NPCOOP: 

S K  v a l u e s  i f  p re sen t  

Item (NPCOOR) = (NPCOOF+2*NIPTS) : 

W, V t ransformed r e p r e s e n t a t i o n  of i n p u t  p o i n t s  

I t e m  (NPCOOF+2*NIPTS+l) - (NPCORF-1) : 

Scratch area of 2*(NIPTS+3) 

I t e m  (NPCORF) - (NPCOEF+N) : 
s p l i n e  c o e f f i c i e n t s  where 
N = (NIPTS+3) *NCOLS-l 

I t e m  (MPCOEF+N+I) - INPCOEF+N+ITRAN) : 
‘Transformation mat r ix  l o c a t i o n  ( i f  s p e c i f i e d )  
where ITRAN = 12 i f  ma t r ix  e x i s t s  

= 0 i f  ma t r ix  does no t  e x i s t  
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Item {NPCORF+N+ITRAN+l) 2 

1 0 H SUR FS PL SNE 

Egne ration_: Program SUEFSPL of t h e  i n t e r p o l a t i o n  processor. 
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INTERPOLATION COEFFICUNT PATRIX FOR MOTIONAXIS 

F i l e  : 

Index N-: 

Type: 

Dimensions : 

-- INTEKNF 

Cddd 

MIXED 

M 8 1 where: 
- M - 

NMADP = 
NSEG = 
NMS - 
NCOLS = 

- 

A u x i l i a r y  ID: Word 1: 
Word 2: 
Word 3: 
Word 4: 
word 5: 
Word 6 :  
Word 7: 
Word 8: 
Word 9: 
Word 10: 

E l e m e n t s  : 

I t e m  1: 

I t e m  2: 

Item 3: 

I t e m  4: 

I t e m  5: 

I t e m  6 :  

Item 7: 

9 i 4 *waDP+6 *NSEG+P.BVIS+6 *cNMS+NCOLS+ 3*NCOLS 
Number of motion a x i s  d e f i n i t i o n  points  

N u m b e r  of motion s t a t i o n s  ( input  points 
NMADP- 1 

MCOLN-MCOL1+ 1 

I N T E R N F  
Cddb 
STx 
ITY 
ITz 
3;Hx 
I R Y  
ILK2 
Z--location of plane 
Zero 

DOF ind ica tors  

M ,  t h e  number of i t e m s  i n  this matrix 

1 OHMOTIONAXIS 

IPOINT, poin ter  t o  t h e  t ransformation matrix, 
( 1.0 --no transformation ma tr ix ) 

MCOLS, total number of modes 

ICOLI, modes 1 through XCOL1 will be zero on 
output 

MCOLN, the number of input  modes and modes MCOLN+1 
through NCOLS w i l l  be zero an output  

NMADP, number of motion axis d e f i n i t i o n  p o i n t s  
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I t e m  8: NMS. number af motion stations 

I t e m  9- (8+NMADP) : 

XMA, x-coordinates of t h e  m o t i o n  ax is  def in i t i on  
points  

I t e m  (8+NMADP+1) - (8+2*NMADP) : 
XMA, y-coordinates of the  motion axis def in i t i on  
points  

I t e m  (8+2*NMADP+l) - (8+3*’NMADP) : 
DYDXRL, slope dy/dx of the reference l ines  tllrough 
the d e f i n i t i o n  points 

I t e m  (8+3*NMADP+1) - (8+4*NMADP) : 

SI=, a r c  length along motion axis for the  i - t h  
d e f i n i t i o n  points  

I t e r n  (8+4*NMADP+l) - ( ~ + ~ * N A W P + N S E C )  : 

XMAP. x mapFing point for t he  i-th segment 

I t e m  (8+4*NMADP+NSEG+ 1) - (8+4*NMADP+2*NSEG) 

YMAPp y mapping poin t  for i - th  segment 

I t e m  (8+4*NMADP+2*NSEG+ 1) - (8+4*,mP+3*NSFG) : 
C o r  cubic coe f f i c i en t  for the i-th segment 

I t e m  (8+4*NMADP+3*NSEG+l) -(8+4*WADP+4*NSM;) : 

Cl, cubic coe f f i c i en t  for  the i - th  segment 

I t e m  (8+4*NMADP+4*NSEG+ 1) - (8+4*NMADP+S*NSEG) : 

C2, cubic coe f f i c i en t  for the i- th  segment 

I t e m  (8+4*NMASP+5*NSEG+ 1) - (8+4*NMADP+G*NSEG) : 
C3, cubic coe f f i c i en t  for the  i - t h  segment 
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I t e m  (8+&*NMADP*G*NSEGH) - (8+4*NMADP+6*NSEG+NMS) : 
S m s ,  arc length from first node t o  motion s t a t i o n s  

The next  block of data contains t h e  m o d a l  
displacements a t  the i - t h  input po in t  for the j- 
th mode- (N1=8+4*WADP+6*NSEG+mS) . 

I t e m  (Nl+l) - (Nl+NMS*NCOLS) : 
TZ 

I t e m  (Nl+NMS*NCOLS+l) - (Nl+Z*NMS*NCOLS) : 
RX 

I t e m  (N1+2*NMS*NCOLS+1) - (N1+3*NMS*NCOLS) : 
RY 

I t e m  (N1+3*NMS*NCOLS+l) - (N1+4*WaS+NCOLS) : 
dTz/ds 

I t e m  (N1+4+?3MS*NCOLS+I) - (nl+5*NMS*NCOLS) : 
dRx/ds’ 

I t e r n  (Nl+S*NMS*NCOLS+ 1) - (N1+6WMS*NCOLS) : 
dfiy/ds 

I t e m  (X1+ 1) - (?l1+3*NCOLS) : 
Scratch area where M1 =N 1 + 6*NMS*NCOLS 

I t e m  (M1+3*NCOLS+l) - (Mt+3*WCOLS+ITRAN) : 
ITRFN followed by the transformation matrix 
locat ion ( i f  spec t i f ied)  
where ITRAN = 12 is matrix e x i s t s  

= 0 is  matrix does not  e x i s t  

Item (M1+3*NCOLS*ITRAN+1) : 

7OHMOTIONAXIS 

Generation: Program MOTIONA of the in te rpola t ion  processor. 
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F i l e :  --- INTERNF 

gimension: M * 1  where M=9+6* (MCOLN-MCOL1+1) + I T R A N t l  

-------- A u x i l i a r y  --- I D :  Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
FiorC? 6:  
Word 7: 
Word 8: 
Words 9-10: 

E leme nt E : -------- 
I t e m  1: 

I t e m  2: 

Iter 3: 

Iterr: 4: 

I t e m  5: 

Iten; 6 :  

I t e r  7: 

Iterr 8 :  

I te r  9: 

INTERNF 
Cddd 
ITx  
I T Y  
I T z  
I R x  
I R Y  
I R z  
Zero 

DOF i n d i c a t o r s  

M, number o f  items i n  t h i s  ma t r ix  

8HMOTIONPT 

IPOINT, p o i n t e r  t o  t h e  t r a n s f o r m a t i o n  m a t r i x  (=O-- 
no t r a n s f o r m a t i o n  mat r ix)  

MCOLS, total fiumber of o u t p u t  modes 

MCOL1, models 1 through MCOL1 w i l l  be z e r o  on 
o u t p u t  

MCOLPZ, (MCOLN-MCOL1+1) is t h e  number of  i n p u t  
modes and modes MCOLN+l t h rough  MCOLS w i l l  be z e r o  
on out-put 

X, r s f e r e n c e  p o i n t  x -coord ina te  

Y# ref e rencc  p o i n t  y -coord ina te  

Z, reference Foin t  z - coord ina te  
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Item 10: TX, t rans la t ion  i n  X 

I t e m  11: TY, t r a n s l a t i o n  i n  Y 

I t e m  12: T Z ,  t rans la t ion  i n  2 

I t e m  13: RX, r o t a t ion  in X 

I t e m  14: RY, r o t a t ion  Y 

I t e m  15: RZ, ro ta t ion  in Z 

I t e m  16-(9+6*NCOLS) : 

The t rans la t ion  and ro ta t ions  a re  repeated for 
each mode. (NCOLS=NCOLN-MCOL l+ 1) 

I t e m  (9+6*NCOLS+1) - (9+6*NCOLS+ITRAN) : 
ITRAN followed by the transformation matrix 
location (if specified) 
w h e r e  ITRAN = 12 i f  matrix e x i s t s  

= 0 i f  matrix does not e x i s t  

I t e m  (g+fj*NCOLS+ITRAN+l) : 

8HMOTIONPT 

-- Generation : Program MOTIONP of t h e  interpolation processor 
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---- F i l e :  INTERNF 

.. 
TYEZ: M I X E D  

--------- D i n e n s  ion: M * 1  where M=7+N*NCOLS+l 

Word 3: 
word 4: 
Word 5: 
word 6: 
word 7: 
%ord 8: 
Words 9-10: 

INTERNF 
Cddd 
fTx 
I T Y  
ITz 
IRx 
IRY 
IRZ 
Zero 

DOF i n d i c a t o r s  

T + e m  1: M, number of  i t e m s  i n  this m a t r i x  

Item 2 :  10HPOLYNOMIAL 

I t e r  3 :  I P O I N T ,  p o i n t e r  t o  t h e  t r a n s f  ormatiori matrix 
(=0--no t r a n s f o r m a t i o n  matrix) 

Item 4: MCOLS, t o t a l  number of modes 

Item 5 :  MCOL1, modes 1 t h r u  MCOLl w i l l  he zero on 
o u t p u t  

Iterr 6 :  MCOLN, (MCOLN-MCOLl+l) i s  t h e  number of i n p u t  
modes and  modes MCOLN+l t h r u  MCOLS w i l l  be z e r o  
on o u t p u t  

I t e r  7 :  I D E G ,  t h e  h i g h e s t  d e q r e e  of p o l y n o i r i a l  

I t e n  a- ( 7 + ~ )  : 

Polynorr ia l  c o e f f i c i e n t s  f o r  mode 1 where 
N = { ( I D E G + l )  *(IDEG+2) ) / 2  
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Item (8+rU) - (7+N*NCOLS) : 
The c o e f f i c i e n t s  are repeated for each mode. 
(NCOLS=NCOLN-MCOL1 + I )  . 

T t & n :  (7+N*NCOLS+ 1 ) : 

10HPOLYNOMIAL 

GeneyggmpB: Program POLY of t h e  i n t e r p o l a t i o n  processor.  
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---- F i l e :  TNTERNF 

Lndex Name: Cddd 

T=: MIXED 

Qjmensions : M * 1 where: 

- 

M = 17+6*NNODES+13*NBEAM+ ( ( I N D C + 3 ]  1 2 )  *2*NNODES*NCMOD 
NNODES = Number of nodes 
NBEAM = Number of beams 
I N K  = Indicator f o r  r o t a t i o n  r o u t i n e  

= 1, x-rot.ation 
= 2, y-rotation 
= 3, both x- and y - ro t a t ions  

NCMOD = Number of nodes 

&xiliagy-ID: Word 1 : 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Ford 7: 
Word 8: 
Word 9: 
Word 10: 

I N T E f i N F  
Cddd 
1 Tx 
ITY 
ITz 
IRx DOF i n d i c a t o r  
I R Y  
IRZ 
Z - l o c a t i o n  o f  plane 
Zero 

Element &: ------- 
I t e m  1: M - number of e lements  i n  t h i s  matr ix  

I t e m  2: 10HBEAMSPLINE 

Item 3: I P O I N T  - Pointer t o  t r an fo rma t ion  ma t r ix  
= 0 ,  no t r ans fo rma t ion  mat r ix  
= I t e m  9+N+l - t r an fo rma t ion  matrix 

l o c a t i o n .  

I t e m  4: NCOLS - t o t a l  number of modes 

I t e m  5: MCOLl - modes up t o  MCOL1 b u t  no t  i nc lud ing  IylCOLl 
a r e  zeros .  
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Item 6: MCOLN - (MCCLN-MCOLl+l) is  t h e  number of i n p u t  
modes. Modes MCOLN+l t h rough  MCOLS a re  zeros, 

I t e m  7: NPTS, t h e  sum of t h e  number of p o i n t s  d e f i n i n g  a l l  
beams NPTS 1 4 

' I t e m  8: NBMS, t h e  t o t a l  number of beams d e f i n e d  f o r  the 
a n a l y s i s  NBMS 2 2 

Ieem 9: INDC, i n d i c a t o r  f o r  r e t a i n e d  freedoms p r e s e n t  i n  
t h i s  a r r a y .  
0, TZ o n l y  
1, TZ and R X  
2, TZ and RY 
3, TZ, RX, and R Y  

I t e m  10-15: Peserved f o r  f u t u r e  use.  

I t e m  16- ( 1 S+NBMS+ 1 ) : 

~ e a m  p o i n t e r  a r r a y ,  the I - t h  e lement  of t h i s  a r r a y  
points t o  t h e  elements of o t h e r  a r r a y s  
c o r r e s p o n d i n g  t o  t h e  f irst  p o i n t  of t h e  I-th beam 
s p e c i f i e d .  

B e a m  e x t r a p o l a t i o n  code a r r a y ,  t h e  I - t h  e l emen t  of 
t h i s  a r r a y  c o n t a i n s  t h e  e x t r a p o l a t i o n  code f o r  t h e  
10th beam. 

Item (15+2*NBMS+2) - (15+2*NBMS+NPTS+1) : 
I n p u t  p o i n t  Y-coordinates .  

Itex (15+2*NBMS+NPTS+2) - (1 5+2*NBMS+2*NPTS+1) : 

A r c  length a r r a y  
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I t e m  (15+2*NBMS+2*NPTS+2) - (15+2*NBMS+2*NPTS+NSEG+l) : 

C0, t h e  f i r s t  c u b i c  c o e f f i c i e n t  f o r  t h e  cubic  
s p l i n e s  def ined  on t h e  beam segments. 
NSEG = NPTS - NBMS 

Item (15+2*NBMS+2*NPTS+NSEG+2) - (15+2*NBMS+2*NPTS+2*NSEG+l) : 
c1, t h e  second cubic  c o e f f i c i e n t  f o r  t h e  cubic  
s p l i n e s  def ined  on t h e  beam segments. 

L t e m  ( 15+ 2*NBMS+ 2 *NPTS+ 2*NSEG+ 2) - ( 1 5 + 2 *NBMS +2NPTS + 3 *NSEG+ 1 ) : 

C2, t h e  t h i r d  cub ic  c o e f f i c i e n t  f o r  t h e  cubic  
s p l i n e s  def ined  on t h e  beam segment. 

I t e m  (15+2*NEMS+Z*NPTS+3*NSEG+2) - (1 5+2*NBMS+2*NPTS+4*NSEG+l) : 
c3, t h e  f o u r t h  cubic  c o e f f i c i e n t  f o r  t h e  cubic  - 
s p l i n e s  def ined  on t h e  beam segment. 

I t e m  ( 15 + 2 *NBMS+ 2 *NPTS+ 4*NSEG+ 2 ) - ( 1 5 + 2 *NBMS + 2*NPTS+ 4 *NS EGt 
NDEF+l) : 

z - t r a n s l a t i o n  mode shapes. 
NDEF = NPTS * number of modes. 

Item 15+ 2 *NBMS+ 2 *NPTS+ 4*NSEG+NDEF+ 2) - ( 1 5 + 2 * N B M S t  2*NPTS+4 * 
NSEG+2*NDEF+l) : 

z - r o t a t i o n  ( s lopes)  mode shapes. 

x = t r a n s l a t i o n  mode shapes. 

I t e m  (15+2*NEMS+2*NPTS+4*NSEG+3*NDEF+2)- (1  5+2*NBMS+3*NPTS+ 
4*NSEG+4*NDEF+1) : 

X - r o t a t i o n  mode shpaes. 

Ikem .( 15+2*NBMS+2*NPTS+4*NSEG+4*NDEF+2)- (15+2*NEiMS+2*NPTS+ 
4*NSEGt5*NDEF+?) : 

y - t r a n s l a t i o n  mode shapes. 
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Item (15+2*NBMS+2*NPTS+4*NSEG+5*NDEF+2)-il5+2*NBMS+2*NPTS+ 
4 *NS EG+ 6*NDEF+ 1) : 

Y - r o t a t i o n  mode shapes. 

Item ( 1 5 + 2*N8MS+ 2 *NPTS+ 4*NSEG+ 6*N DEF+ 2 ) - 1 5 + 2*NBMS+ 2 *NPTS + 
4*NSE6+6*NDEF+15*NBMStl): 

scratch a r e a  for temporary s t o r a g e  

1 OHSURFSPLINE 

G_elle_gatjgr.: Program BmMSPL of t h e  i n t e r p o l a t i o n  processor.  
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INTERPOLATION TABLE --------------- 

Item 1: 

I t e m  2: 

I t e m  3 :  

INTEFNF 

INTABLE 

MIXED 

3*NCOEF 

Where NCOEF is t h e  number of c o e f f i c i e n t s  
gene ra t ed  by the  i n t e r p o l a t i o n  u t i l i t y  module 

Word 1: INTERN?? 
Word 2: INTABLE 
words 3-10: Zero 

Each column of  t h i s  mat r ix  i s  a s s o c i a t e d  wi th  a 
c o e f f i c i e n t  matrix.  A t y p i c a l  column conta ins :  

C o e f f i c i e n t  ma t r ix  index  name 

Number of words i n  t h e  c o e f f i c i e n t  ma t r ix  

Number of modes con ta ined  i n  t h e  c o e f f i c i e n t  
ma t r ix  

Program SURFSPL, MOTIONA, MOTIONP, POLY, or 
BEAMSPL of the i n t e r p o l a t i o n  module. 
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......................... SPECIFIED DISPLACEMENT MATRIX 

I t e m  i: 

Item i + l :  

LOADRNF 

C A O O l b a ,  DAOt)2ba, .. -, DA999ba 

MIXED 

N * l  where N e q u a l s  t h e  block s i z e  ( d e f a u l t  3000) 

Word 1: LOADRNF 
Word 2: The ma t r ix  index  name 
Words 3-10: z e r o  

T h e  first word i n  each  b lock  c o n s i s t s  of a keyword 
€o r  merge: 

4LDISP OF 1OOOOB 

The remaining e lements  c o n s i s t  of word p a i r s  
d e f i n i n g  t h e  s p e c i f i e d  displacement  t o  be merged. 

B i t s  59-48: I n t e r n a l  l oadcase  number 

B i t s  47-36: I n t e r n a l  node number 

B i t s  35-30: Freedom number 

Bits 29-0: Zero 

Value of displacement  

Proqram DISP of t h e  loads  processor.  

- 
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---------- Index N a m e :  DCrZIBHba 

TYES : MIXED 

------- Dimensions: 11*N where N i s  t h e  number of load  cases 

ApgjQayy-E: Word 1: LOADRNF 
Word 2: D C 0 0 R b a  
Words 3-10: Z e r o  

E_llege_nt_s: The  i - t h  column c o n t a i n s  t h e  following d a t a  f o r  
t h e  i - t h  loadcase.  

Iten; 1: U s e r  ID f o r  i n t e r n a l  loadcase  i 

Iter 2-11: 10 word BCD t i t l e  f o r  i n t e r n a l  loadcase i 

G_gne_f?$&on : Program COOR of the l oads  processor .  
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---- F i l e :  LOADRNF 

LQartx-YaEs: ELOOlba, ..., EL999ba 

T m :  MIXED 

--------- Dimensions: N * 1 where N e q u a l s  t h e  b lock  s i z e  

Auxiliagy-fD: Word 1 : LOADRNF 
Word 2: The ma t r ix  index  name 
words 3-10: Zero 

-------- Elements: The f i r s t  i t e m  i n  each  p a r t i t i o n  c o n s i s t s  of: 

B i t s  59-31: Zero 

B i t s  30-15: Number of e lements  i n  t h i s  
p a r t i t i o n  

B i t s  14-0: F i r s t  element i n  p a r t i t i o n  

The remaining i t e m s  consist of blocks of d a t a  
a s s o c i a t e d  w i t h  each element desc r ib ing  t h e  
temperature  of t h e  element  p e r  loadcase.  

Item 1: B i t s  59-54: Element t y p e  

B i t s  53-48: Number of nodes 

Bits 47-30: Number of l oadcases  

B i t s  29-15: T o t a l  number of  words 

B i t s  14-0: Zero 

I t e m  2: B i t s  59-30: Zero 

E i t s  29-15: Number of d e f a u l t  temperatures  

E i t s  14-0: P o i n t e r  t o  d e f a u l t  t empera tures  
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Item 3 - (number of loadcases  + 2 )  

B i t s  59-45: I n t e r n a l  l oadcase  

B i t s  44-30: Zero 

B i t s  29-15: Number of t empera tures  

B i t s  14-0: P o i n t e r  t o  loads  

Generation: Program THERMEL of t h e  loads  processor.  
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-- F i l e :  LOADRNF 

-------- Index Name: ELC0Nba 

TYEe: MIXED 

-------- Dimensions: N * 1 where N equa ls  number f l e x i b l e  elements 

Auxil iary ------- -- ID:  Word 1: 
Word 2: 

LOADRNF 
ELCBNba 

Words 3-10: Zero 

--I--- E l e m e n t  8: Poin te r s  t o  element t e m p e r a t u r e  matrices.  Word i 
contains  t h e  following da ta  f o r  t h e  i t h  element. 

B i t s  59-31: Zero 

B i t s  30-15: R o w  poin ter  

E i t s  14-0: Block number 

Generation: Program THEFMEL of the loads processor. 
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COMPOSITE-ELEMENT INLTIAL STRESS MATRIX 

LOADRNF 

IBOOlba, 13002ba, ..., IB999ba 

REAL 

M*l where M 5 buffer  size ( d e f a u l t  3000)  

Agxj~&ligy-~: Word 1 : LOADRNF 
Word 2: The m a t r i x  index name 
Word 3: Number of loadcases  
words 4-10: Zero 

------- E l e m e n t  s: The stresses f o r  one or  more elements a r e  f u l l y  
contained i n  one p a r t i t i o n  and s to red  a s  follows: 

(Element i ) Stress 1 f o r  loadcase 1 
Stress 2 f o r  loadcase 1 

stress k for loadcase 1 
Stress 1 f o r  loadcase 2 

Stress k for loadcase n 

. 

Where k is  the  number of s t r e s s e s  f o r  t h e  i-th 
element, and n is  t h e  number of loadcases.  

Generation : Frogram T H E N U 2  of t h e  loads processor. 
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File: 

Index Name: 

- 

zYE?!2= 

Dimensions : 

Auxiliary XD: 

Elements : -- 
I t e m  i: 

Generation : 

COMPOSITE ELEMENT 
INITIAL STRESS CONTROL MATRIX 

LOADRNF 

IBCOlba 

MIXED 

3741 w h e r e  N = (Number of elements + 1)/2 

Word 1: LOADRNF , 
Word 2: I B C O l b a  
WoEd 3: Number of loadcases 
Words 4-10: Zero 

Item i contains information about i n t e rna l  

B i t s  59-45: 

B i t s  44-30: 

B i t s  29-15: 

B i t s  14-0: 

Where: 

elements i and N + i .  

BLK element i 

PTR element i 

BLR element N + i  

PTR element N + i  

BLK = Par-ition number of the i n i - i a l  stress 
matr ix  containing the stresses f o r  the 
element 

data,  
PTR = Pointer t o  the f i r s t  row of stress 

If  a l l  30 b i t s  a r e  zero, no i n i t i a l  stresses 
e x i s t  fo r  the element. 

Program THERMUZ of t h e  loads processor. 
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---- File: 

Index Name: --------- 

G m c a t i o q :  

LOADRNF 

ISOOlba, IS002ba, .. . , IS999ba 

PEAL 

M*l where M I b u f f e r  s i z e  ( d e f a u l t  3000) 

LOADRN F 
The ma t r ix  index  name 
Number of l oadcases  
Zero 

Word 1: 
Word 2: 
Word 3: 
Words 4-10: 

The stresses &or one o r  more elements are  & d l l y  
conta ined  in one p a r t i t i o n  and s t o r e d  as  follows: 

(E 1 ement i ) Stress 1 f o r  l oadcase  1 
stress 2 f o r  l oadcase  1 

Stress k f o r  l oadcase  1 
Stress 1 f o r  l oadcase  2 

Stress k f o r  loadcase  n 
. 

Where k is t h e  number of stresses f o r  t h e  i-th 
element, and n is the number of loadcases .  

Programs THERMU, THERMUZ and THERMV of t h e  loads  
processor. 
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- File:  

Index Name: 

Type: 

Dimensions : 

Auxiliary ID: 

--- 

Elenrents : 

I t e m  i: 

BLK = Par t i t i on  number of the i n i t i a l  stress 
matrix containing the stresses f o r  the 
element 

data. 
PTR = Pointer t o  the f i r s t  row of stress 

Generation: 

INITIAL STRESS CONTROL MATRIX 

LOADRNF 

ISCOlba  

MIXED 

N*l where N = (Number of elements + 1 ) / 2  

Word 7: LOADRNF 
Word 2 :  ISCO lba 
Word 3: Number of loadcases 
Words 4-30: Zero 

I t e m  i contains information about i n t e rna l  
elements i and N + i -  

Bits 59-45: BLK element i 

B i t s  44-30: PTR element i 

B i t s  29-15: BLK element N+ i 

B i t s  14-0: PTR element N + i  

Where : 

I f  a l l  30 b i t s  are zero, no i n i t i a l  stresses 
e x i s t  for the element. 

Programs THERMU, THERMU2, and THERMV of t h e  loads 
processor 
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NODAL LOADS MATRIX 
--------I---- 

Element E: ------ 

I t e m  i: 

Item i + l :  

Genera&&n : 

LOADRNF 

LAOO1baf LA002ba, ... LA999ba 

MIXED 

N*1 where N e q u a l s  t h e  block s i z e  (de fau l t  3000) 

Word 1: LOADRNF 
word 2: The m a t r i x  index name 
Words 3-10: Zero 

The f i r s t  word i n  each  block  c o n s i s t s  o f  a keyword 
f o r  merge: 

4LLOAD OR 10000B 

The r ema in ing  e l e m e n t s  c o n s i s t  of word p a i r s  
d e f i n i n g  a l l  nodal l o a d s  t o  be merged. 

B i t s  59-48: I n t e r n a l  l o a d c a s e  number 

B i t s  47-36: I n t e r n a l  node number 

B i t s  35-30: Freedoc  number 

Bits 29-0: Zero 

Value of l o a d  

Program MUTHALD of t h e  l o a d s  p rocesso r .  
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F i l e :  

Index Name: 

m: 

- 

L D u n e n s  ians : 

Auxiliary ID: 

Elements t 

Generation: 

DS FRE 

W A V O h  

Word 1: 
Word 2: 
Words 3-10: 

where & 1s the rrumber of nodes. 

LIATMF 
LE'AVUba 
Zero 

ltent j cxmsists ox  4 pcKed 7 5  bit integers.  The 
15 bits dre asscrated l e t t  to r i q h t  w i t h  the 
r i t teeu degrees of freedom at that node. H @ O m  
bit indicates no load for the corresponding 
freedom. A "ln bit indicates a load iit that 
treedm - 

BltS 44-3il: Node 4j-2 

.bits 29-15: N o d e  4j-1 

bits 14-0: Piode 43 

Program P I N  of the loads processor. 



------ Elements: 

'Item 1: 

Item 2 :  

Item 3: 

I t e m  4 :  

Item 5 :  

I t e r  6: 

Ggnerat igg:  

LOADRNF 

RSULTba 

REAL 

N*6 where N e q u a l s  %he number of loadcases  

Word 1: 
Word 2: 
Words 3-10: 

LOADRNF 
RSULTba 
zero 

Row i conta ,ns  informatLon abou t  the  i - t h  
loadcase .  

Summation of J?x 

Summation o f  Fy 

Summation of  Fz 

Summation of Mx 

Summation of My 

Summation of Mz 

Program MUTHALD of the l o a d s  processor .  
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A.FAODYNAMIC CONTROL MATRIX 

- File:  

Index Name: 

Z2P.s 
D i m e n s i o n s  : 

A u x i l i a r y  I D :  

E l e m e n t s  : 

I t e m  1: 

I t e m  2: 

I t e m  3: 

I t e m  4: 

I t e m  5: 

Item 6 :  

I t e m  7 :  

ACKij 

MIXED 

1*(8 + number of Mach numbers + number of R - v a l u e s )  

Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6 :  
Word 7: 
Word 8: 
Word 9: 
Word 10: 

?4ACHRNF 
ACMi j 
Zero 
R e f e r e n c e  length for K values 
Mach number 
Semispan 
Integrat ion tolerance 
C a s e  number 
C o n d i t i o n  number 
Zero 

The elements of this matrix are as follows: 

B i t s  59-30: N u m b e r  of constants 

B i t s  29-0: Location of the first constant 

B i t s  59-30: N u m b e r  of K - v a l u e s  (NKVAL) 

B i t s  29-0: Location of the first R - v a l u e  

B i t s  59-30: N u m b e r  of Mach numbers (NMACH) 

B i t s  29-0: Location of the first Mach number 

B i t s  59-30: N u m b e r  of array s i z e s  

B i t s  29-0: Location of the first array s i ze  

B i t s  59-30: Number of zero f i l l e d  words 

B i t s  29-0: Location of the l a s t  element 

R e f e r e n c e  length for K - v a l u e s  

Semispan of planf o m  first surface 



I t e m  8-(7+NKVAL) : 

Array of K values 

I t e m  (8+NXVAL) - (7+NKVAL+NMACH) : 

Array of Mach numbers 

I t e m  8+NKVAL+NMACH: 

Number of modes u s e d  

I t e m  9+NKVAL+NMACH: 

Zero 

Program MODES of t h e  machbox processor. Generation: 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INFLUENCE COEFFICIENT NAMES MATRIX AERODYNAMIC 

F i l e :  MACHRNF 

--------- Index N a m e :  A C N i j k l  

- Ty=: MIXED 

g i g g n s i  ons : 2* (NVPAIC+1 +N) where NVPAlCC is t h e  number of 
s p a t i a l  v e l o c i t y  p o t e n t i a l  A I C  a r r a y s  c a l c u l a t e d  
and N = l  i f  subd iv i s ion  is used N = O  otherwise.  

A u x i l d a p  I D :  Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 
10: 

MACHRNF 
ACNni j k l  
K v a l u e  
Reference l e n g t h  f o r  K v a l u e s  
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
C a s e  number 
Condit ion number 
Zero 

The first i t e m  of row 1 c o n t a i n s  t h e  number of 
v e l o c i t y  p o t e n t i a l  A I C  matrices requ i r ed  f o r  t h e  
given condi t ions .  

I t e m s  2 through n of row 1 g i v e  t h e  A I C  index 
e n t r y  number of t h e  r e q u i r e d  matrices. R o w  2 i t e m  
1 is  0. A l l  o t h e r  i t e m s  of row 2 con ta in  t h e  s i z e  
of t h e  A I C  matrix i n d i c a t e d  by t h e  corresponding 
i t e m s  of row 1. 

Program V I C M A I N  of t h e  machkox processor. 
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VELOCITY POTENTIAL AERODYN&&GaFLUENCE COEPF$CIENT-&&TRIX 

F i l e  : MACHRNF 

------u_- Index N a m e :  AICCeee  

--------- Dimensions: Isnumber of unique sending-receiving box 
i n t e r a c t i o n s  f o r  the r e c e i v i n g  boxes i n  a plane x 
u n i t  box widths  above t h e  plane of t h e  sending 
sur face .  The box c e n t e r s  of t h e  plane are o f f s e t  
y u n i t  box widths f o r  t h e  box c e n t e r s  of t h e  Mach 
box g r i d  system. 

&g_xi l i a u  ID: Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

1: 
2: 
3: 
4: 
5: 
6 :  
7: 
8 :  

Word 9: 

Word 10: 

Elements: 

MACHRNF 
AICCeee  
K-value 
Reference l e n g t h  f o r  K-values 
Mach number 
Semispan va lue  
A I C  i n t e g r a t i o n  t o l e r a n c e  
Maximum block s i z e  of t h e  un- 
compressed matrix.  
O f f s e t  d i s t a n c e  i n  box width 
u n i t s  
Vertical s e p a r a t i o n  i n  box width 
u n i t s  

T h i s  mat r ix  con ta ins  t h e  v e l o c i t y  p o t e n t i a l  A I C  
a r r a y  as desc r ibed  f o r  mat r ix  A I C P e e e  when the 
sending s u f a c e  boxes do n o t  l i e  i n  t h e  plane of 
t h e  r e c e i v i n g  box. The upwash and sidewash A I C  
a r r a y  must be c a l c u l a t e d  f o r  t h i s  s i t u a t i o n .  

Gene r a t  ion  : Program VICMAXN of the machbox processor.  

130.4 



--- F i l e :  MACHRNF 

-------- Index N a m e :  A I C I N D X  

Type: MIXED 

gi_mgQzi,ogg : NAIC*6 where N A I C  - t h e  number of e n t r i e s  i n  t h e  
AIC Table of Contents  a r r a y  

Aux i l igy - rE :  Word 1: MACHRNF 
Word 2: A I C I N D X  
Words 3-10: Zero f i l l e d  

----- Elements: T h i s  mat r ix  c o n t a i n s  t h e  Tab le  of Contents  f o r  a l l  
A I C  matrices w r i t t e n  on MACHRNF. Each row 
corresponds t o  a unique se t  of A I C  matrices and 
t h e  row number de te rmines  t h e  last t h r e e  
c h a r a c t e r s  (eee) of t h e  index  names. For row i, 
t h e  A I C  set may c o n s i s t  of the fo l lowing  
combinations of matrices: 

a) one p l ana r  A I C  matrix, A I C C O O i  

b) three s p a t i a l  A I C  matrices and a p o i n t e r  
ma t r ix  

AICCOOi 
AICWOOi 
A I C V O O i  
AICMOOi 

c) one p l ana r ,  t h r e e  s p a t i a l ,  and one map m a t r i x  

AICPOOi  
AICCOOi 
AICWOOi 
A I C V O O i  
AICMOOi 
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Each r o w  con ta ins  the f o l l o w i n g  data for t he  
corresponding s e t  of A I C  matrices: 

I t e m  1: Mach number 

Item 2: K-value 

I t e m  3: I n t e g r a t i o n  t o l e r a n c e  

Item 4: S ize  

Iterr! 5: Horizontal  offset 

Item 6 :  Vertical sepa ra t ion  

Generation : Program VICMAIN of t h e  machbox processor. 
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GERODYNAMIC ZNFLUENC E COEFFICIENT POINTER MATRIX 

-- F i l e :  MACHRNF 

Index N a m e :  AICMeee  

TYEg: MIXED 

Q&E&ons: 2*(number of subdiv ided  r o w s  of t h e  planform) 

--_.------ 

Auxi l i agy-a :  Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6 :  
Word 7: 
Word 8: 

Word 9: 

word 10: 

MACHRNF 
A I C M e e e  
K-value 
Reference l e n g t h  for R v a l u e s  
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e s  
Maximum block s i z e  of un- 
compressed A I C  matr ix  
O f f s e t  d i s t a n c e  i n  box width 
u n i t s  
Ver t i ca l  s e p a r a t i o n  i n  box width 
u n i t s  

The elements  of t h i s  mat r ix  are p o i n t e r s  
d e s c r i b i n g  which elements  of t h e  s p a t i a l  A I C  
matrices, AICCeee ,  AICWeee ,  and A I C V e e e ,  have been 
c a l c u l a t e d .  This mat r ix  must be p re sen t  t o  use 
s p a t i a l  AIC's, The j - t h  e lement  of t h e  f i r s t  row 
i n d i c a t e s  the  f i r s t  sending  box on t h e  ( j - 1 ) t h  
row. (Rows a r e  measured forward from t h e  row of 
t h e  r e c e i v i n g  box. Boxes are counted s t a r t i n g  
with t h e  box on t h e  l e f t  forward Mach cone.) The 
j - t h  element of t h e  second row i n d i c a t e s  t h e  last  
sending  box on t h e  ( j - 1 ) t h  row f o r  which a 
c o e f f i c i e n t  has been c a l c u l a t e d .  

g g g g a t i o n :  Program VICMALN of t h e  machbox processor,  
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-- F i l e :  MACHENF 

--------- Index Name: A I C P e e e  

- Type : REAL 

D i m e  n s i  ons : 1 * (number of unique sending-receiving box 
i n t e r a c t i o n s  i n  t h e  planform plane)  

@m&&iggy-LQ: Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

1: 
2: 
3: 
4: 
5:  
6 :  
7: 
8 :  

Word 9: 
Word 10: 

MACHRNF 
A I C P e e e  
K v a l u e  
Reference l e n g t h  for K v a l u e s  
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
Maximum block size of t h e  un- 
compressed ma t r ix  
Zero 
Zero 

------ E l e m e n t s :  T h i s  mat r ix  c o n t a i n s  the v e l o c i t y  p o t e n t i a l  
aerodynamic i n f l u e n c e  c o e f f i c i e n t s  f o r  a p l ana r  
planform. A n  element of t h e  a r r a y  may be 
i n t e r p r e t e d  a s  t h e  v e l o c i t y  p o t e n t i a l  induced a t  
t h e  c e n t e r  of a r e c e i v i n g  box due t o  a u n i t  upwash 
uniformly d i s t r i b u t e d  over  a f u l l  or p a r t i a l  
sending  box. A c o m p l e t e  AIC mat r ix  c o n t a i n s  a 
c o e f f i c i e n t  f o r  eve ry  combination of sending  box 
and r e c e i v i n g  box. 

The s i z e  of each  A I C  ma t r ix  is determined by t h e  
number of boxes on t h e  sending s u r f a c e  which 
i n f l u e n c e  t h e  r e c e i v i n g  box. Receiving boxes a t  
d i f f e r e n t  spanwise l o c a t i o n s  on t h e  r e c e i v i n g  
s u r f a c e  w i l l ,  i n  g e n e r a l ,  r e q u i r e  d i f f e r e n t  AIC 
matrices. However, r e c e i v i n g  boxes which l i e  on 
the  same chord of t h e  r e c e i v i n g  s u r f a c e  u s e  t h e  
same AIC's, and consequent ly ,  a n  A I C  ma t r ix  t h a t  
is  l a r g e  enough t o  s a t i s f y  t h e  requirements  of t h e  
a f tmos t  box on t h a t  s u r f a c e  can  be used f o r  a l l  
boxes on t h a t  chord. Note t h a t  "surface" i n c l u d e s  
any diaphragm areas needed i n  t h e  s o l u t i o n  of t he  
problem. When t h e  r e c e i v i n g  s u r f a c e  lies i n  t h e  

130.8 



plane of the sending surface, one v e l o c i t y  
p o t e n t i a l  AIC matr ix  may be used for a l l  chords. 
The upwash AXC matrices and t h e  sidewash AXC 
matrices are not  needed for t h i s  s i t u a t i o n .  

Program VICMAIN of t h e  machbox processor. 
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------------ SIDEMASH AERODYNAMIC JIJ?LUENCE COEFFICIENT MATRIX 

--- File : MACHENF 

---u--- Index Name:  AXCVeee  

Type: REAL 

---------- Dimensions : l*number of unique sending-rece iv ing  box 
i n t e r a c t i o n s  f o r  t h e  r e c e i v i n g  koxes i n  a plane x 
u n i t  box widths  above t h e  p lane  of t h e  sending  
su r face .  The box c e n t e r s  of t h e  plane are o f f s e t  
y unit box widths  from t h e  box c e n t e r s  of t h e  Mach 
box g r i d  system. 

A u x i l i p E J Q :  Word 7 :  
Word 2: 
Word 3: 
word 4: 
Word 5: 
Word 6: 
Word 7: 
word 8: 

Word 9: 
Word 10: 

MACHRNF 
A I C V e e e  
X-value 
Reference l e n g t h  for K v a l u e s  
Mach number 
Semispan va lue  
A I C  i n t e g r a t i o n  t o l e r a n c e  
Maximum block size of t h e  un- 
compressed m a t r i x  
O f f s e t  d i s t a n c e  i n  box width  u n i t s  
ve r t i ca l  s e p a r a t i o n  i n  box width 
u n i t s  . 

The elements  of t h i s  E a t r i x ,  t h e  sidewash AIC's, 
are found by t a k i n g  t h e  p a r t i a l  d e r i v a t i v e  of the 
v e l o c i t y  p o t e n t i a l  AIC8s with  respect to t h e  
spanwise d i r e c t i o n .  S i z e  r e s t r i c t i o n s  and format 
are t h e  same as f o r  t h e  v e l o c i t y  p o t e n t i a l  AIC's, 

sene  r a t i o n  : Program VICMAIN of  t h e  machbox processor, 
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UPWASH ZAEEODYNAMIC INFLUENCE COEFFICIENT MATRIX 

-- F i l e :  MACHRNF 

Index-ggNs: AICWeee 

g=: REAL 

Q&IJ.n&iw : l*number of unique sending-receiving box 
i n t e r a t i o n s  f o r  t he  r e c e i v i n g  boxes i n  a plane x 
u n i t  box wid ths  above t h e  p lane  of t h e  sending 
s u r f a c e .  The box c e n t e r s  o f  the plane a re  o f f s e t  
y u n i t  box widths  from t h e  box c e n t e r s  and t h e  
Mach box g r i d  system. 

A u x i l i a E g Q :  Word 1: 
Word 2: 
Word 3: 
word 4: 
Word 5: 
word 6: 
Word 7: 
Word 8: 

Word 9: 
Word 10: 

MACHRNF 
AICWeee 
K-value 
Reference l e n g t h  f o r  K v a l u e s  
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
Maximum block s i z e  of t h e  un- 
compressed m a t r i x  
o f f s e t  d i s t a n c e  i n  box width u n i t s  
Ver t i ca l  s e p a r a t i o n  i n  box width 
u n i t s .  

glernents: The  e lements  of t h i s  matr ix ,  t h e  upwash AIC's, are 
found by t a k i n g  t h e  p a r t i a l  d e r i v a t i v e  of t h e  
v e l o c i t y  p o t e n t i a l  AIC's w i t h  respect t o  t h e  
v e r t i c a l  d i r e c t i o n .  S i z e  r e s t r i c t i o n s  and format 
are t h e  same as f o r  t h e  v e l o c i t y  p o t e n t i a l  A I C * s .  

Gene r a t i o s  : Program VICMAIN of t h e  machbox processor. 
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--- Fi l e :  MACHRNF 

------ Index Name: ELni j k l  

QAEnsions: I*NBX where MBX i s  the number of planform boxes 

&~&.pyy-ID: Word 1: 
Word 2: 
Word 3: 
Word 4: 
word 5: 
Word 6 :  
Word 7: 
Word 8 :  
Word 9: 
Word 10: 

MACHRNF 
BLnijkl  
K-value 
Reference length f o r  K values 
Mach nuxrber 
Semispan v a l u e  
AIC i n t e g r a t i o n  t o l e r a n c e  
Case number 
Condition number 
Zero 

T h i s  mat r ix  c o n t a i n s  box lifts. The i t e m s  of t h i s  
ma t r ix  are a s s o c i a t e d  with boxes of t h e  planform 
by t h e  MPTi jk l  matrix. 

Generat ion : Program FORCES of t h e  machbox processor. 
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F i l e :  MACHRNF -- 

MIXED 

Dimensions: (N/20)*M where N equa ls  t h e  t o t a l  number of 
chords and M equals  t h e  t o t a l  number of rows 
of boxes on the noncoplanar t a i l .  

& g a J i a r v  ID: Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 10: 

MACHRNF 
B s X i j k l  
Zero 
Reference l e n g t h  f o r  K va lues  
Mach number 
Semispan va lue  
A I C  i n t e g r a t i o n  to l e rance  
case number 
Condition number 
Zero 

T h i s  matrix con ta ins  t h e  compressed box codes fox 
planform boxes, diaphragm boxes and wake boxes of 
a noncoplanar t a i l .  

Program GEOMBX of the  nachbox processor. 
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WING BOX CODE MATRLX 

--I F i l e :  MACH RN F 

------- Index N a m e :  B B X i  j kw 

Dimensions: (N/20)*M where N e q u a l s  t h e  t o t a l  number of 
chords and M equa l s  t h e  t o t a l  number of rows 
of boxes on t h e  wing or cop lane r  t a i l .  

Auxi liagy-z: word 
word 
Word 
word 
tu'ord 
word 
word 
word 
Word 
Word 

1: 
2: 
3:  
4: 
5 :  
6 :  
7: 
8: 
9: 
10: 

MACHRNF 
BSXijkW 
Zero 
Reference l e n g t h  f o r  K values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
case number 
Condi t ion  number 
Zero 

Elements: 

Generat ion : 

T h i s  ma t r ix  c o n t a i n s  t h e  compressed box codes f o r  
planform boxes, diaphragm boxes and wake boxes of 
a wing o r  cop lana r  wing and t a i l .  

Program GEOMBX of the machbox proc- essor.  
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--- F i l e :  MACHRNF 

--I------ Index N a m e :  CMnijkl 

- TyLe: REAL 

Dimensi_ogs : l*NCDS where NCDS is the total number of chords on 
su r face  1 and s u r f a c e  2. 

& u c & & ~ - ~ :  Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 10: 

MACHRNF 
CMnijkl 
K-value 
Reference l eng th  f o r  K va lues  
Mach number 
Semispan va lue  
AIC i n t e g r a t i o n  to l e rance  
Case number 
Condition number 
Zero 

T h i s  mat r ix  conta ins  t h e  s e c t i o n a l  moment for each 
chord of t h e  planform. 

Program FORCES of t h e  rnachbox processor. 
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-I- F i l e :  MACHRNF 

--- Index Name WPi  jkf 

- T w :  MIXED 

Illgnsions: 2*NROWS where NROWS is  t h e  number of planform, 
diaphragm and  wake rows f o r  which subdiv ided  
normal wash is c a l c u l a t e d .  

&~xl&iagy ID:  Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 10: 

MACHRNF 
D W P i j k l  
K-value 
Reference l e n g t h  for K v a l u e s  
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
Case number 
c o n d i t i o n  number 
zero 

g lement  2: T h i s  mat r ix  c o n t a i n s  t h e  normal wash p o i n t e r  
a r ray .  The format  is same as  f o r  t h e  MPTijk 
matrix.  Boxes of t h e  planform diaphragm, and wake 
region are re fe renced  by t h i s  matrix. 

G_gggga&ion : Frogram NWVPMBX of t h e  machbox processor.  
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--- F i l e :  PACHRNF 

------- Index Name: E X P i y  

ZYEe: MIXED 

--------- Dimensions: 1 x 1 3 0 4  

&w~~&~igy,Ig: Word 1 : 
Word 2: 
Word 3: 
Word 4: 
word 5: 

Word 6 :  

Word 7: 
Word 8: 
Word 9: 
Word 10: 

glementg: 

MACHRNF 
E X P i j  
Zero 
Reference l e n g t h  f o r  K-values 
F i r s t  Mach number of t h e  execu t ion  
list 
Semispan maximum spanwise 
d imens ion  of s u r f a c e  1 
A I C  i n t e g r a t i o n  t o l e r a n c e  
case number 
Condi t ion  number 
zero 

This matr ix  c o n t a i n s  a l l  t h e  planform geometry 
d a t a  and t h e  exocut ion  parameters used by t h e  
t e c h n i c a l  module of MACHBOX. 

L a b e l l e d  common MATRNAM 

Item 1-10: TITLE(1D)  - 10 words c o n t a i n i n g  d a t a  case t i t l e  
i n  H o l l e r i t h  format  

Label led common GEOMTY 

Item 11: COPLAN - l o g i c a l  i n d i c a t i o n  f o r  coplanar  
s u r f  aces 

.T. s u r f a c e s  a r e  coplanar  

.F. t w o  s u r f a c e s  do n o t  have t h e  
same d i h e d r a l  angle  o r  on ly  one 
s u r f a c e  is de f ined  

Iten: 12: NSUBDV - t h e  number of subdivided rows 
(columns) p e r  box 
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I t e m  13: 

I t e m  1 4 :  

I t e m  15: 

I t e m  16: 

Iterr 17: 

I t e m  18: 

T t e m  19: 

Item 20: 

I t e m  21: 

I t e r  22: 

I t e m  23: 

I t e m  24: 

Item 25: 

Item 26: 

Item 27: 

I t e m  28: 

Item 29: 

Item 3 0 :  

XSUBDV 

NSUBD2 

NSUBCN 

NSURF 

B1 

BlBETA 

E I S  

BIBTAS 

WLAX 

WLAZ 

PSfW 

MXBW 

MXEBW 

MYBW 

MYBBW 

MXBSW 

MYBSW 

MYBBSW 

F l o a t  (NSUBDV) 

NSUBDV/2 

NSUBDZ + 1 c e n t e r  y l o c a t i o n  of 
f i r s t  chord 

number of s u r f a c e s  

box l ength  

box width 

subdivided box length=Bl IXSUBDV 

subdivided box width= E 1 SETAIXSUBDV 

g l o b a l  x coord ina te  of the wing 
l o c a l  ax i s  l o c a t i o n  

g l o b a l  z coord ina te  of t h e  wing 
l o c a l  a x i s  l o c a t i o n  

d i h e d r a l  a n g l e  of t h e  f i r s t  
s u r f a c e ,  input i n  degrees  but 
conver ted  t o  r a d i a n s  

number of rows t o  t h e  a f t m o s t  
p o r t i o n  of t h e  first s u r f a c e  

number of rows t o  t h e  first s u r f a c e  
a f tmos t  diaphragm box 

number of chords on t h e  f i r s t  
s u r f a c e  [NCHRDS) 

number o f  f i r s t  s u r f a c e  chords 
i n c l u d i n g  tip diphragm 

subdivided 

subdivided 

subdivided 

MXEW count 

MYBW count 

MYBBW count 
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Item 31: 

IteE 32: 

Item 33:  

Item 34:  

Item 35: 

I t e m  36: 

I t e m  37: 

I t e m  3 8 :  

I t e m  39:  

Iterr, 40: 

I t e m  41: 

I t e m  42: 

I t e m  43:  

Item 4Q: 

rxBw - subdivided g r i d  x- loca t ion  of the 
f i r s t  unsubdivided box c e n t e r  of 
t h e  f i r s t  s u r f a c e  

XCENTR x- loca t ion  of t h e  c e n t e r  of t h e  
f i r s t  box on t h e  f irst  s u r f a c e  

Label led common GEOM2 

T U X  - global x c o o r d i n a t e  of t h e  second 
s u r f a c e  local  ax i s  l o c a t i o n  

'ILAZ - g l o b a l  z c o o r d i n a t e  of the  second 
s u r f a c e  local  a x i s  l o c a t i o n  

PSIT - d i h e d r a l  a n g l e  of t h e  second 
s u r f a c e  i n p u t  i n  degrees but 
converted t o  r a d i a n s  

MXBT - number of rows t o  the a f t m o s t  
p o r t i o n  of the second s u r f a c e  

MYBT - number of chords  on t h e  second 
s u r f  ace 

MY BBT - number of second s u r f a c e  chords 
i n c l u d i n g  t i p  diaphragm 

MXBST - subdivided MXET count 

MXBST subdivided MYBT count 

MYEBST - subdivided MYBBT count 

IXBT - subdivided g r i d  x location of t h e  
f i r s t  unsubdivided box c e n t e r  of 
t h e  second s u r f a c e  

IXBST - subdivided g r i d  x l o c a t i o n  of  t h e  
first subdiv ided  box of t h e  second 
s u r f a c e  

CAPL - non-dimensionalized v s r t i c a l  
d i s t a n c e  between c e n t e r l i n e s  of t h e  
f i r s t  and second s u r f a c e s  
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Label led common PLANXY 

I t e m  45: NWLE 

Item 46: NWTE 

Item 47: NTLE 

Iterr 48: NTTE 

Item 49-58: XWLE 

Iterr 59-68: YwLE 

Iten; 69-78: XWTE 

I t e m  79-88: YWTE 

I t e m  89-98: XTLE 

Item 99-108: 

YTLE 

I t e m  109-118: 

XTTE 

Iterr 119-128: 

YTTE 

number of f i r s t  s u r f a c e  l e a d i n g  
edge d e f i n i t i o n  poin ts  

number of  f i r s t  s u r f a c e  t r a i l i n g  
edge d e f i n i t i o n  poin ts  

number of  second s u r f a c e  lead ing  
edge d e f i n i t i o n  po in t s  

number of second s u r f a c e  t r a i l i n g  
edge d e f i n i t i o n  poin ts  

x l o c a t i o n s  of t h e  f i r s t  s u r f a c e  
l e a d i n g  edge d e f i n i t i o n  p o i n t s  

y l o c a t i o n s  of t h e  f i r s t  s u r f a c e  
l e a d i n g  edge d e f i n i t i o n  p o i n t s  

x l o c a t i o n s  of t h e  f i r s t  s u r f a c e  
t r a i l i n g  edge d e f i n i t i o n  points 

y l o c a t i o n s  of the f i r s t  s u r f a c e  
t r a i l i n g  edge d e f i n i t i o n  p o i n t s  

x l o c a t i o n s  of t h e  second s u r f a c e  
l e a d i n g  edge d e f i n i t i o n  p o i n t s  

y l o c a t i o n s  of t h e  second s u r f a c e  
l e a d i n g  edge d e f i n i t i o n  p o i n t s  

x l o c a t i o n s  of  t h e  second s u r f a c e  
t r a i l i n g  edge d e f i n i t i o n  p o i n t s  

y l o c a t i o n s  of t h e  second s u r f a c e  
t r a i l i n g  edge d e f i n i t i o n  p o i n t s  

Label led  common ARRAYS 

I t e m  129:  KBXCDW - r e se rved  for f u t u r e  use  
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Item 130: LBXCDW 

Item 131: LBOXC 

Iten! 132: KBXCDT 

Iten: 133: LBXCDT 

I t e m  134: KJALPH 

I t e m  135: LJALPH 

I t e m  136: KALPHA 

I t e m  137: XKERNL 

I t e m  138: LKEENL 

I t e m  139: KPNTRM 

I t e m  140: LPNTFM 

Item 141: KDEFSL 

I t e m  142: KELPHI 

I t e m  143: LMODES 

I t e m  144: KPNTSP 

Iten, 145: LPNTSP 

I t e m  146: KSDW 

I t e n  147: LSDW 

Item 148: XPNTDW 

I t e m  149:  LPNTDW 

r o w  d i n e n s i o n  of t h e  wing box code 
a r r a y  

columr, dimension of t h e  wing box 
code a r r a y  

r e s e r v e d  for f u t u r e  u s e  

row dimension of t h e  t a i l  box code 
a r r a y  

reserved f o r  f u t u r e  use  

l e n g t h  of t h e  IJALFH a r r a y  

r e s e r v e d  f o r  f u t u r e  u s e  

r e s e r v e d  f o r  f u t u r e  u s e  

l e n g t h  of the SKEHNL array 

r e s e r v e d  f o r  f u t u r e  u s e  

length of t h e  planform 
pointer a r r a y  

r e s e r v e d  f o r  f u t u r e  u s e  

r e s e r v e d  f o r  future use  

l e n g t h  of t h e  complex v e l o c i t y  
p o t e n t i a l  a r r a y  

r e s e r v e d  f o r  f u t u r e  use 

column dimension of t h e  subdiv ided  
normal wash p o i n t s  a r r a y  

r e s e r v e d  f o r  f u t u r e  use 

column dimension of t h e  subdivided 
normal wash ar ray  

r e s e r v e d  f o r  f u t u r e  u s e  

column dimension of t h e  normal wash 
p o i n t e r  a r r a y  
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I t e m  150: KDW - r e se rved  f o r  f u t u r e  use  

I t e m  151: LDW - l e n g t h  of t h e  upper s u r f a c e  and 
lower s u r f  ace normal wash a r r a y s  

Item 152: KTVP - r e se rved  f o r  f u t u r e  use  

Item 153: LTVP - l e n g t h  of t h e  l ead ing  and t r a i l i n g  
edge p o i n t e r  a r r a y s  and of t h e  
t r a i l i n g  edge v e l o c i t y  p o t e n t i a l  
a r r a y  

Lakel led common SAMPLW 

I t e m  154: ISMPLW - number of  chords s p e c i f i e d  f o r  wash 
sampling 

I t e m  1 55- 164: 

ICHORD (1 0) - chord number f o r  sampling 

I t e m  165-174: 

IBOXF(10) - f i r s t  box on chord t o  be sampled 

Iterr; 175-184: 

IBCXL(10)  - l a s t  box on chord t o  be sampled 

Iterr. 165-1941 

ZLOC(10) - Z-locat ion of t h e  sampling chord, 
t ransformed i n t e r n a l l y  t o  
correspond t o  wing coord ina te s  

Label led common MODES 

Iterr 195: NAME1 - the name of t h e  i n t e r p o l a t i o n  
c o e f f i c i e n t  a r r a y  t o  be used w i t h  
s u r f a c e  1 

I t e m  196: NAME2 - same as above f o r  s u r f a c e  2 

Item 197: FEX 

I t e m  198: RaY - g l o b a l  c o o r d i n a t e s  of t h e  Rigid 
Body Reference Poin t  
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Item 199: RBZ 

Iten 200-211: 

Item 212: 

Item 213: 

I t e n  214: 

I t e r  215: 

I t e r  216: 

Item 217: 

Item 218: 

Iten 219: 

I t e m  220: 

Iterr. 221: 

FBDEL(2,6) -  a r r a y  of Rigid  Body keywords and 
displacement  magnitudes 

FMOD 1 - t h e  f irst  node s h a p e  of t h e  f i r s t  
surface i n t e r p o l a t i o n  informat ion  
a r r a y  t o  be used 

FMOD2 - the first node shape of t h e  second 
s u r f a c e  i n t e r p o l a t i o n  in fo rma t ion  
a r r a y  t o  be used 

LMOD 1 - t h e  l a s t  mode shape of t h e  f i r s t  
s u r f a c e  i n t e r p o l a t i o n  in fo rma t ion  
a r r a y  t o  be used  

LMOD2 - t h e  last mode shape of t h e  second 
surface i n t e r p o l a t i o n  in fo rma t ion  
a r r a y  t o  be used 

NMODES: - the total number of modes from t h e  
f i r s t  s u r f a c e  i n t e r p o l a t i o n  
informat ion  array t o  be used 

NMODE2 - the  t o t a l  number of modes from t h e  
second s u r f a c e  i n t e r p o l a t i o n  
informat ion  array t o  be used. 
NMODES must e q u a l  NMODE2 

Label led common BOX 

NCHRDS - t h e  number of chords t o  be used i n  
the a n a l y s i s  

XEDGE - t h e  l o c a l  c o o r d i n a t e  x of t h e  
l e a d i n g  edge of a planform box 

Lakel led common TSLOPE 

NTSSl number of t h i c k n e s s  slopes i n p u t  
for s u r f a c e  1 

NTSSZ - number, of thickness s l o p e s  i n p u t  
for s u r f a c e  2 
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I t e m  222: 'Ism1 - Mach nunber  f o r  which s u r f a c e  1 
t h i c k n e s s  s l o p e s  are t o  be used 

I t e m  223: TSMN2 - Mach nurrber f o r  which s u r f a c e  2 
t h i c k n e s s  s l o p e s  are t o  be used 

I ~ S E S  224-1223:  

TS(500,2) - Array of t h i c k n e s s  slopes 

Lakel led  comiion EXEC 

I t e m  1224:  D I H W  - l o g i c a l  i n d i c a t o r  for s u r f a c e  
i n t e r a c t i o n  c a l c u l a t i o n s  

.To I n c l u d e  d i h e d r a l  angle of 
s u r f a c e  1 i n  t h e  c a l c u l a t i o n  of t h e  
i n f l u e n c e  of t h e  first s u r f a c e  
itself 

.F. U s e  d i h e d r a l  ang le  o n l y  i n  t h e  
c a l c u l a t i o n  o f  i n t e r a c t i o n  between 
s u r f a c e s  

I t e m  1225:  CIHT - l o g i c a l  i n d i c a t o r  f o r  s u r f a c e  
i n t e r a c t i o n  c a l c u l a t i o n s  

.To Inc lude  d i h e d r a l  a n g l e  of 
s u r f a c e  2 i n  t h e  c a l c u l a t i o n  of t h e  
i n f l u e n c e  of t h e  second s u r f a c e  
i t s e l f  

.F. U s e  d i h e d r a l  ang le  on ly  i n  t h e  
c a l c u l a t i o n  o f  i n t e r a c t i o n  between 
s u r f  aces 

Item 1226:  SMOOTH - l o g i c a l  i n d i c a t i o n  f o r  a p p l i c a t i o n  
of s u r f a c e  l ea s t  squa res  polynomial 
f i t t i n g  t o  v e l o c i t y  p o t e n t i a l s  
b e f o r e  c a l c u l a t i o n  of g e n e r a l i z e d  
f o r c e s  

.To V e l o c i t y  p o t e n t i a l s  are  t o  be 
f i t t e d  by a s u r f a c e  f i t  

.F. Veloc i ty  p o t e n t i a l s  are n o t  t o  
be f i t t e d  by a s u r f a c e  f i t  
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Item 1227: CRDFIT - l o g i c a l  i n d i c a t i o n  f o r  a p p l i c a t i o n  
of chordwise l e a s t  squares  
polynomial f i t t i n g  t o  v e l o c i t y  
p o t e n t i a l s  b e f o r e  c a l c u l a t i o n  of 
qene ra l i zed  f o r c e s  

.T. Veloc i ty  p o t e n t i a l s  are t o  be 
f i t t e d  by a chordwise f i t  

.F. Veloc i ty  p o t e n t i a l s  are no t  t o  
be f i t t e d  by a chordwise f i t  

Item 1228: EXAIC - l o g i c a l  i n d i c a t i o n  f o r  a p p l i c a t i o n  
of f i n e  i n t e g r a t i o n  t o l e r a n c e s  i n  
t h e  c a l c u l a t i o n  of AIC's 

.T. t o l e r a n c e  is  .0001 

.F. t o l e r a n c e  is  -01 

I t e m  1229: SUBDV - l o g i c a l  i n d i c a t o r  f o r  a p p l i c a t i o n  
of subd iv i s ion  technique  €or  
c a l c u l a t i o n  of n o r r a l  washes 

.To t echnique  w i l l  be a p p l i e d  

.F. t echnique  w i l l  no t  be app l i ed  

Item 1230: PLYWOOD - l o g i c a l  i n d i c a t o r  f o r  use  of f u l l  
box areas i n  c a l c u l a t i o n  i n s t e a d  o f  
f r a c t i o n a l  a r e a s  

.To f u l l  box a r e a s  a r e  used 
everywhere 

.F. f r a c t i o n a l  areas a re  used f o r  
boxes t h a t  are c u t  by planform 
boundary 
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I t e m  1231:  SYM - i n d i c a t o r  f o r  symmetry o p t i o n  t o  b e  
a p p l i e d  t o  f i r s t  s u r f a c e  

1 symmetric a n a l y s i s  

0 no l e f t  hand s u r f a c e  
c o n t r i b u t i o n s  are  t o  be 
c a l c u l a t e d  (nonsymmetric 
a n a l y s i s )  

- 1 ant i symmetr ic  a n a l y s i s  

I t e r  1232:  NDEG - t h e  degree  of t h e  polynomial f i t  to 
be a p p l i e d  

Item 1233:  SYMT - i n d i c a t o r  f o r  symmetry o p t i o n  t o  be 
a p p l i e d  t o  second s u r f a c e  

1 symmetric a n a l y s i s  

0 no l e f t  hand s u r f a c e  
c o n t r i b u t i o n s  are t o  be 
c a l c u l a t e d  (nonsymmetric 
a n a l y s i s )  

- 1 ant i symmetr ic  a n a l y s i s  

Labelled common MACH COI-NIIOA /MACH/. 

Item 1234:  IMACH - index  of Mach number c u r r e n t l y  
be ing  used 

Item 1235:  NMACHS - number of Mach numbers t o  be used 

Items 1236-1255:  

PMACH(20) - L i s t  of Mach nulrbers t o  be  used 

I tem 1256:  XMACH - t h e  Mach number c u r r e n t l y  be ing  
used 

Label led  common KVAL 

I t e m  1257:  IKVAL - index  of K v a l u e  c u r r e n t l y  be ing  
u s e d  

Iterr 1258:  NKVALS - number of K v a l u e s  t o  be used 
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Items 1259-1278: 

XKVAL(20) - L i s t  of K values af te r  c o n v e r s i o n  
of r e f e r e n c e  l e n g t h  

Item 127901298: 

XKS(20) - L i s t  of i n p u t  X values b e f o r e  
c o n v e r s i o n  

Item 1299: XXFEF - r e f e r e n c e  l e n g t h  on which i n p u t  K 
v a l u e s  are t o  be based 

L a b e l l e d  common LEVEL 

Items 1300-1304: 

LEVELS * L o g i c a l  i n d i c a t o r s  s p e c i f y i n g  that 
selected sets of  d a t a  a re  t o  b e  
w r i t t e n  on MACHRNF 

.T. selected i n f o r m a t i o n  will be 
w r i t t e n  on MACHENF 

.F. only box codes and g e n e r a l i z e d  
f o r c e s  will be w r i t t e n  on MACHRNF 

Generation : Program DATAPP of t h e  machbox processor. 
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--- F i l e :  MACHENF 

GACi j k l  

---------- Dimensions : NMODES * NMODES where NMODES is t h e  number of 
modes used t o  gene ra t e  t h e  g e n e r a l  a i r  fo rces .  

Auxi&&yy-ID: Word 1 : 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8 :  
Word 9: 
Word 70: 

MACHRPJF 
G A C i  j k 1 
R-value 
Reference l e n g t h  f o r  K-values 
Xach number 
Semispan va lue  
A I C  i n t e g r a t i o n  t o l e r a n c e  
case number 
Condit ion number 
ze ro  

ElemeZ2,c: T h e  e lements  of t h i s  mat r ix  a r e  t h e  rea l  p a r t s  of 
t h e  generalized aerodynamic c o e f f i c i e n t s  as 
defined by t h e  Advisory Group f o r  Aerodynamic 
Research E Development (AGARD) . 

Gg--lglgi_oE: Program FORCES of t h e  machbox processor.  
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---- F i l e :  MACHRNF 

-------- Index Name: 

TYEs: REAL 

---------- Dimensions : 

G C I i  j k l  

NMODES * NMODES where NMODES is t h e  number of 
modes used t o  g e n e r a t e  t h e  g e n e r a l  a i r  forces .  

zpx&&igay,G: Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 
10: 

MACHRNF 
GCIiykl 
K-value 
Reference l e n g t h  for K-values 
Mach number 
semispan v a l u e  
AIC i n t e g r a t i o n  t o l e r a n c e  
Case number 
Condition number 
zero 

------- Element E: The elements  of t h i s  mat r ix  a r e  t h e  imaginary 
Farts of t h e  g e n e r a l i z e d  aerodynanic  c o e f f i c i e n t s  
as  d e f i n e d  by t h e  Advisory Group f o r  Aerodynamic 
Research E Development (AGARD) . 

Gene ra t  ion  : Program FORCES of  t h e  nachbox processor. 
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--- F i l e :  MACHRNF 

TEe: F EAL 

---------- D i m e  n si ons  : NMODES * NMODES where NMODES is t h e  number of 
modes used  t o  g e n e r a t e  the g e n e r a l  a i r  f o r c e s .  

A u x i l i g r v  ID: Word 1: 
Word 2: 
Word 3 :  
Word 4: 
word 5 :  
Word 6 :  
word 7: 
Word 8: 
Word 9 :  
Fjord 10: 

MACHRNF 
GFOijkl  
K-value 
Refe rence  l e n g t h  f o r  K-values 
Mach number 
Semispan v a l u e  
AIC i n t e g r a t i o n  t o l e r a n c e  
Case number 
C o n d i t i o n  number 
Zero 

------- Element f: This a r r a y  c o n t a i n s  t h e  g e n e r a l i z e d  a i r  f o r c e s  
g e n e r a t e d  by MACHBOX. T h i s  a r r a y  w i l l  be p r e s e n t  
f o r  e v e r y  cornkination o f  Mach nurcber and  K v a l u e  
s p e c i f i e d  on  the e x e c u t i o n  c a r d ,  

Ggner at ion : Proqram FORCES of the machbox p rocesso re  
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MACHFNF 

ISP i  j k 

MIXED 

1 x 400 

Kord 1: 
Word 2: 
word 3: 
Word 4: 
Word 5: 
Word 6: 
word 7: 

Word 8: 
Word 9: 
Word 10: 

MACHRNF 
I S P i j k  
Zero 
R e f e r e n c e  l e n g t h  f o r  K-values 
Mach number 
S e m i  s p a n  
I n t e g r a t i o n  t o l e r a n c e  f o r  
A I C  g e n e r a t i o n  
Case number 
C o n d i t i o n  number 
Zero 

Item 1-100: The r o w  number o f  the first  planform box on 
each  chord  

Iterr 101-200: The number o f  boxes on  e a c h  chord 

Iten: 201-300: The c o l u n n  number of t he  first p lanform box 
i n  e a c h  r o w  of boxes 

I ter  301-400: The number of  p l an fo rm boxes i n  e a c h  row 

Elements  c o r r e s p o n d i n g  t o  boxes on t h e  second 
s u r f a c e  are l o c a t e d  immedia te ly  a f t e r  t h e  
l as t  elements c o r r e s p o n d i n g  t o  boxes  on t h e  
f i r s t  s u r f a c e .  

------- Genera t ion :  Program MODES of the xachbox p r o c e s s o r .  

130.31 



-- F i l e :  MACHfiNF 

Index N a m e :  LNni j kl -------- 

Qimgggions: 1*NBX where NBX is  t h e  number of boxes on t h e  wing 
p l u s  t h e  number of boxes i n  t h e  diaphragm area of 
t h e  wing p lus  t h e  number of boxes i n  t h e  wake a r e a  
of t h e  wing. 

?iixiliagy-E: Word 1: 
Word 2: 
Word 3 :  
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word a: 
word 9: 
Word 10: 

MACHRNF 
LNni j kl 
K-value 
Reference l e n g t h  for K-values 
Mach nunber 
Semispan va lue  
AIC i n t e g r a t i o n  t o l e r a n c e  
C a s e  number 
Condi t ion  numbex 
Zero 

T h i s  mat r ix  c o n t a i n s  t h e  lower s u r f a c e  normal wash 
va lues  for  t h e  wing. 

Elements of this r ra t r ix  a r e  a s s o c i a t e d  wi th  boxes 
of t h e  planform, wake, o r  diaphragm r e g i o n s  by t h e  
D W P i  j k l  matrix.  

--------- Generation : Proqram NWVPMBX of t h e  machbox processor.  

730.32 



--I F i l e  : MACHRNF 

--------- Index  Name: LTni y kl 

TYEe : REAL 

D_LIg_nsioI?_s: 1*NBX where  M E X  is t h e  number of boxes on t h e  non- 
c o p l a n a r  t a i l  p l u s  t h e  number of boxes i n  t h e  
diaphragm area of t h e  t a i l  p l u s  t h e  number of 
boxes i n  t h e  wake area of the t a i l .  

~ u & & i g g y - ~ Q :  Word 1 : 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 10: 

------- Elements :  

Gene r a t  ion : 

MACHRNF 
L N n i y k l  
K-value 
Refe rence  l e n g t h  f o r  K-values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
C a s e  number 
C o n d i t i o n  number 
Zero 

T h i s  m a t r i x  c o n t a i n s  the l ower  s u r f a c e  normal wash 
valuns for the t a i l .  

Elements  of t h i s  matrix are a s s o c i a t e d  w i t h  boxes 
of t h e  planform, wake, o r  diaphraqm r e g i o n s  by t h e  
DWPijkl matrix.  

Proqram NWVPMEX o f  t h e  machbox processor. 

1 3 0 . 3 3  



--- File: MACHFNF 

Qmgqsions: 2* (number of  planform boxes) 

aux i  Iiagy-JQ: Fjord 1 : 
Word 2: 
Word 3: 
Word 4: 
Word 5 :  
Word 6 :  
Word 7: 
Word 8: 
Word 9: 
Word 10: 

MACHRNF 
M0ni j kl 
Zero 
Reference l e n g t h  for K-values 
Mach number 
Semis pan value 
A I C  i n t e g r a t i o n  t o l e r a n c e  
Case number 
Condi t ion  number 
Zero 

------ Element s: This matr ix  c o n t a i n s  t h e  s l o p e s  and d e f l e c t i o n s  
f o r  planform boxes a t  t h e  box cen te r s .  The 
d e f l e c t i o n s  are conta ined  i n  r o w  7 .  The s l o p e s  
are  con ta ined  i n  r o w  2. 

Genegqgioo : Program MODES of t h e  xrachbox processor .  
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-I- F i l e :  MACHENF 

------ Index Name: MPTijk 

- Ty= : MIXED 

--------- Dimensions - 2*(number of planform rows + 1) 

&gg&&iaa-~p: Gord 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
word 6: 
word 7: 

Word 8: 
Fiord 9: 
Word 10: 

MACHRNF 
MPTi j k 
Zero 
Reference l e n g t h  f o r  K-values 
Mach number 
Semis pan 
I n t e g r a t i o n  t o l e r a n c e  for A I C  
g e n e r a t i o n  
case number 
Condition number 
Zero 

Generat ion : 

T h i s  ma t r ix  c o n t a i n s  a p o i n t e r  a r r a y  that 
a s s o c i a t e s  a box l o c a t i o n  i n  a s p a r s e l y  filled 
r e c t a n q u l a r  ma t r ix  w i t h  a corresponding mode, 
velocity p o t e n t i a l ,  box lift, o r  p re s su re  
d i f f e r e n c e  c o e f f i c i e n t  i n  a s i n g l e  dimensional  
d e n s e l y  f i l l e d  mat r ix .  

I t e m  j of row I of t h i s  ma t r ix  gives t h e  
s e q u e n t i a l  count + 7  of all boxes, planform o r  wake 
reg ions ,  t h a t  are on o r  between the first and l a s t  
planform box of a l l  planform rows forward of t h e  
row j ,  

I t e m  j of r o w  2 gives t h e  chord number of t h e  
f i r s t  planform box on t h e  j-th planform row. 

Elements corresponding t o  t h e  second s u r f a c e  are  
found immediately fo l lowing  t h o s e  f o r  t h e  first 
surf  ace 

Program MODES of t h e  machbox processor. 
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MACHRNF 

F C n i j k l  

REAL 

l W B X  where NEX i s  t h e  number of boxes on t h e  
planform. 

Auxiliayy-gQ: Word 1 : 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Kord 10: 

MACHRNF 
PCni j k l  
K-value 
R e f e r e n c e  l e n g t h  for K-values  
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
Case number 
C o n d i t i o n  number 
Zero 

E l g y n t  E: T h i s  m a t r i x  c o n t a i n s  t h e  p r e s s u r e  d i f f e r e n c e  
c o e f f i c i e n t s .  E lements  of  t h i s  m a t r i x  a r e  
a s s o c i a t e d  w i t h  boxes of t h e  planform by t h e  
M P T i j k l  ma t r ix .  

Ggnzz i t ion :  Program FORCES of t h e  machbox p rocesso r .  

130. 30 



---- F i l e :  MACHRNF 

--------- Index N a m e :  PSTi jk l  

TYErt : MIXED 

2*50 

qgx i l i ayy- id ;  word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

1: 
2: 
3: 
4: 
5: 
6: 
7 :  
8 :  
9: 
IO: 

MACHRNF 
P S T i j k l  
R-value 
Reference l e n g t h  f o r  K-values 
Mach number 
Semi s p an 
A I C  i n t e g r a t i o n  t o l e r a n c e  
Case number 
c o n d i t i o n  number 
z e r o  

T h i s  matrix c o n t a i n s  end around p o i n t e r s  f o r  t h e  
t a i l  subdiv ided  normal wash matrices. The format 
is s imi la r  t o  t h e  MPTijkl matr ix .  Boxes of the  
planform, diaphragm, and wake r e g i o n s  are 
re fe renced .  

Program NWVPMEX of the machbox processor .  

130.37 



--- F i l e :  MACHENF 

------- Index  N a m e :  Pswijkl 

TYEE : M I X E D  

-------- Dimensions: 2*50 

Auxi lihgy-Ig: Fiord I : 
Word 2: 
Fjord 3 :  
word 4: 
Word 5 :  
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 'IO: 

MACHRNF 
PSWi j k l  
K-value 
Reference l e n g t h  for K-values 
Mach number 
Semispan v a l u e  
AIC i n t e g r a t i o n  t o l e r a n c e  
Case numker 
C o n d i t i o n  number 
zero 

Elemen2,c: T h i s  m a t r i x  c o n t a i n s  end a round  p o i n t e r s  for the 
wing s u b d i v i d e d  normal wash matrices. The fo rma t  
i s  s i m i l a r  t o  t h e  MPTijkl matrix. Boxes of t h e  
planform, diaphragm, and  wake r e g i o n s  are 
r e f e r e n c e d .  

Gene ration, : Frogram NWVPMBX of t h e  machbox p rocesso r .  

130.38 



MACHENF 

SACijkl 

REAL 

NMODES * NMODES where nmodes is  t h e  number of 
modes used t o  generate t h e  g e n e r a l  a i r  forces. 

Word 
Word 
Word 
Word 
Word 
Word 
Lord 
Word 
Word 
Word 

1: 
2: 
3: 
4: 
5: 
6: 
7: 

9: 
10: 

a: 

MACHRNF 
S A C i  j kl 
K-value 
Reference length f o r  K-values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  tol- Prance 
case number 
Condit ion number 
Zero 

The e lements  of t h i s  matrix are t h e  r ea l  p a r t s  of 
t h e  srroothed generalized aerodynamic c o e f f i c i e n t s  
as de f ined  by t h e  Advisory Group f o r  Aerodynamic 
Fesearch G Development (AGARD) . 
Program FORCES of  t h e  Kachbox processor.  
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-u_ F i l e :  MACHENF 

--------- Index N a m e :  SEnik jl 

D i m e  ns  i on_s : ~ * N B X  where NEX is  t h e  number of planform boxes. 

Word 
Word 
Word 
Word 
Word 
Word 
Word 
word 
Word 
Fiord 

1: 
2: 
3: 
4: 
5 :  
6 :  
7: 
8: 
9: 
10: 

MACHRNF 
SBni j k l  
K-value 
Reference l e n g t h  for K-values 
Mach nurrber 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
C a s e  number 
Condit ion number 
Zero 

Element ------- s: This mat r ix  c o n t a i n s  smoothed box lifts. Elements 
of t h i s  m a t r i x  are assoc ia ted  w i t h  boxes of t h e  
p l a n f o r m  by t h e  M P T i j k l  ma t r ix .  

Gene r a t  i on : Program FORCES of t h e  rnachbox processor.  

130.4G 



----u_------------------------ SMOOTHED IMAGINARY GENERALIZED AERODYNAMIC COEFFICIENT MATRIX 

-- F i l e :  MACHRNF 

--I------ Index N a m e :  SCIi j k l  

TYEf: F EAL 

D i m e  n s i on2 : NMODES * NMODES where NMODES is t h e  number of 
modes used to g e n e r a t e  the g e n e r a l  a i r  fo rces .  

Auxiliary-ZQ: Word 1: 
Word 2: 
Fjord 3: 
word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 10: 

Gene ratat2 : 

MACHRNF 
SCIijkl. 
K-value 
Reference  l e n g t h  f o r  K-values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
case number 
Condi t ion  number 
Zero 

The e lements  of t h i s  r a t r i x  are  t h e  imaginary 
p a r t s  of t h e  s m o o t h e d  g e n e r a l i z e d  aerodynamic 
c o e f f i c i e n t s  as d e f i n e d  by t h e  Advisory Group f o r  
Aerodynamic Research E Developrent  (AGARD) . 
Program FORCES of the machbox processor .  

130.41 



MACHRNF 

FEAL 

NMODES * NMODES where NMODES is  the number of 
modes used  t o  g e n e r a t e  t h e  g e n e r a l  a i r  f o r c e s .  

Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6 :  
Word 7: 
Word 8: 
word 9: 
hiord 10: 

MACHRNF 
S P O i j k l  
K-value 
R e f e r e n c e  l e n g t h  f o r  K-values 
Mach number 
Semispan v a l u e  
AIC i n t e g r a t i o n  t o l e r a n c e  
Case number 
C o n d i t i o n  number 
Zero 

T h i s  matr,x c o n t a i n s  t h e  s m o t h e d  g e n e r a L z e d  a i r  
f o r c e s  g e n e r a t e d  by MACHBOX. This matrix w i l l  be 
p re sen t  f o r  every combina t ion  of Mach number and  K 
v a l u e  s p e c i f i e d  on t h e  e x e c u t i o n  ca rd ,  

Program FORCES of t h e  machbox p rocesso r .  

130.42 



---- F i l e :  WACHRNF 

Index N a m e :  ~ S L n i j k l  -------- 
T Y E  REAL 

Qhlgl~~~s: l*NCDS where NCDS e q u a l s  t h e  total number of 
chords on s u r f a c e  1 and s u r f a c e  2, 

~ux&&iggy-J$ Word 1 : 
Word 2: 
Word 3: 
word 4: 
Word 5 :  
Word 6:  
Word 7: 
Word 8: 
Word 9: 
Word 10: 

MACHRNF 
SLni jkl 
K-value 
Reference l e n g t h  f o r  K-values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
case number 
Condition number 
Zero 

E_Jgrnent E: This matrix c o n t a i n s  t h e  t o t a l  s e c t i o n a l  lifts fox 
each chord due t o  all boxes on t h a t  chord. 

Genega t ion :  Program FORCES of  the rcachbox processor .  

130.43 



- Ty.pe : REAL 

--------- Dimensions : l*NCDS where NCDS is  t h e  t o t a l  number of chords on 
s u r f a c e  1 and s u r f a c e  2, 

m g ~ ~ i ~ ~ , ~ g :  Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

1: 
2: 
3: 
4: 
5: 
6 :  
7: 

9: 
10: 

a: 

MACHRNF 
SMnijkl 
K-value 
Reference l e n g t h  for K-values 
Mach number 
Semispan value 
A I C  i n t e g r a t i o n  t o l e r a n c e  
Case number 
Condi t ion  number 
Zero 

g.l.~?~&~ : This  mat r ix  c o n t a i n s  the smoothed s e c t i o n a l  moment 
f o r  each chord of t h e  planform. 

G_eneragign: Program FORCES of the machbox processor.  

130.44 



-- File: MACHRNF 

--I------ Index N a m e :  SPni jkl 

TYEe : REAL 

D i m e G s i  ons: 1*NBX where NEX is  t h e  number of boxes on t h e  
planform. 

&ydJiagy-yp: Word 1: 
Word 2: 
tjord 3:  
word 4: 
Word 5: 
Word 6: 
Word 7: 
word 8: 
Word 9: 
Word 10: 

MACHRWF 
S P n i j k l  
K-value 
Reference l e n g t h  f o r  X-values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  t o l e r a n c e  
case number 
Condit ion number 
zero 

T h i s  ma t r ix  c o n t a i n s  t h e  snoothed p r e s s u r e  
d i f f e r e n c e  c o e f f i c i e n t s .  

Elements of this m a t r i x  are associated w i t h  boxes 
of t h e  planform by  the MPTijkl matrix,  

Program FORCES of t h e  machbox processor.  
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Fi l e :  MACHRNF 

_--------- Index  Name- * SSnik jl 

--------- D i rrre F- s i ons : l*NCDS where NCDS e q u a l s  t h e  t o t a l  number of 
chords on s u r f a c e  1 and  s u r f a c e  2. 

&gxil iary-gg:  Word 1: 
Word 2: 
Word 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
word 10: 

MACHRNF 
SSni jkl 
K-value 
Refe rence  l e n g t h  for K-values 
Mach number 
Semispan v a l u e  
AIC i n t e g r a t i o n  t o l e r a n c e  
Case number 
Condition number 
Zero 

------- Element s : This m a t r i x  c o n t a i n s  t h e  t o t a l  smoothed s e c t i o n a l  
l ifts for each chord due t o  all boxes on t h a t  
chord. 

Generat ion : Frogram FORCES o f  t h e  machbox p rocesso r .  

130.46 



----- Index N a m e :  STnijkl 

TyPe: F EAL 

g & E g p &  _oGS : 2*NSBX where NSBX is t h e  t o t a l  number of 
subdivided boxes for planform, diaphragm and wake 
regions on a non-coplanar t a i l .  

------ Auxiliayy-ZQ: Word 1; 
word 2: 
Gjord 3: 
Word 4: 
Word 5: 
Word 6: 
Word 7: 
word a: 
Word 9: 
Word 10: 

MACHRNF 
S T n i j k l  
K-value 
Reference l e n g t h  f o r  K-values 
Mach number 
Semispan v a l u e  
AIC i n t e g r a t i o n  to le rance  
Case number 
Condition number 
Zero 

T h i s  matrix conta ins  t h e  subdiv ided  normal wash 
a r r a y  for t h e  t a i l .  Elements of t h i s  a r r a y  are 
associated with boxes of t h e  sukdivided planform, 
wake, and diaphragm region by t h e  PSTi jk l  matrix.  

--------- Generation : Program NWVPMEX of t h e  rrachkox processor.  
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--- F i l e :  MACHRNP 

---I---- Index N a m e :  SUni j kl 

TYEe : REAL 

---------- Dimensions : 2*NSBX where NSBX is t h e  t o t a l  nuxrber of  
subdivided boxes for planform, diaphragm and wake 
r e g i o n s  for t h e  wing or  coplanar  wing and t a i l .  

m x g l i s g y - ~ g :  Word 1: 
Word 2: 
Word 3 :  
word 4: 
Word 5 :  
Word 6: 
Word 7: 
Word 8 :  
Kord 9: 
Word 10: 

MACHENF 
SUni jkl 
X-value 
Reference l e n g t h  for K-values 
Mach number 
semispan va lue  
AIC i n t e g r a t i o n  t o l e r a n c e  
case number 
Condit ion number 
Zero 

E lem e nt s : This mat r ix  c o n t a i n s  t h e  subdiv ided  normal wash 
a r r ay  f o r  wing o r  coplanar  wing and t a i l .  
Elernents of this a r r a y  a r e  a s s o c i a t e d  w i t h  boxes 
of t h e  subdiv ided  planform, wake, and diaphragm 
reg ion  by t h e  PSWijkl  matr ix .  

generatiqn: Proqram NWVPHBX of t he  machbox processor.  
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SMOOTHED VELOCITY POTENTIAL MA'TIEIX .......................... 

MACHENF 

SVni j k l  

TYBe : F EAL 

--I------ Di me n s i ons : 1*NBX where NEX is t h e  number of boxes. 

qgiiilarv Q: Word 1: 
word 2: 
Word 3: 
word 4:  
cr'ord 5: 
Word 6: 
Word 7: 
Word 8: 
Word 9: 
Word 10: 

MACHRNF 
SVni jk l  
K-value 
Reference length f o r  K-values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  to l e rance  
Case number 
Condi t ion  number 
Zero 

Efemengq : 

Ggera t ioQ:  

T h i s  mat r ix  contains t h e  smoothed v e l o c i t y  
po ten t i a l s .  Elements of t h i s  r ra t r ix  a r e  
associated w i t h  boxes of t h e  planform region by 
t h e  MPTijkl matrix.  

Program SMOOTH o r  CHORCF of t h e  nachbox processor. 
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WING UPPER SURFACE NORMAL WASH &j&zsX 

F i l e :  MACHRNF 

-------- Index Name: UNnijkl 

---- 

- Dim --------- ns ions :  1*NBX where NBX is  the number of boxes on t h e  wing 
p lus  the number of boxes i n  t h e  diaphragm area of 
t h e  wing p l u s  t h e  number of boxes ir, t h e  wake area 
of the wing. 

f i ~ g h L ~ ~ y , ~ Q :  Word 1 : 
Word 2: 
tv’ord 3 :  
Word 4: 
Word 5: 
Word 6: 
Kord 7: 
hard a: 
Word 9: 
Word 10: 

HACHRNF 
UNni j kl 
K-value 
Reference l e n g t h  for  K-values 
Mach number 
Semispan va lue  
AIC i n t e g r a t i o n  tolerance 
Case number 
Condit ion number 
Zero 

This matr ix  c o n t a i n s  the upper s u r f a c e  normal wash 
values f o r  t h e  wing, 

Elements of this xratrix are associated with  boxes 
of t h e  planform, wake, o r  diaphragm r e g i o n s  by t h e  
CWPi j k l  m a t r i x .  

---------- Generation: Program NWVPNBX of t h e  machbox processor.  



MACHkNF 

PEAL 

l*NBX where NEX is the number of boxes on the non- 
c o p l a n a r  tail p l u s  t h e  number of boxes i n  the  
diaphragm area of t h e  t a i l  p l u s  the  number of 
boxes i n  t h e  wake area of the tail. 

&izi 1 iary-zg: Word 
Word 
Word 
Word 
Word 
word 
Word 
word 
word 
Fiord 

I :  
2: 
3: 
4: 
5: 
6 :  
7: 
8 :  
9: 
10: 

MACHRNF 
UNnijkl 
K- v a1 u e 
Refe rence  l e n g t h  f o r  K-values 
Mach number 
Semispan v a l u e  
A I C  i n t e g r a t i o n  tolerance 
Case number 
C o n d i t i o n  number 
Zero 

Elemen t s :  ------- This m a t r i x  c o n t a i n s  the upper  s u r f a c e  normal wash 
v a l u e s  f o r  t h e  t a i l .  

Elements of t h i s  rr ,atrix are a s s o c i a t e d  w i t h  boxes 
of the planform, wake, o r  diaphraqm r e g i o n s  by the 
E W P i j k l  mat r ix .  

s e n e r a t i o n  : Program NWVPMBX of  t h e  machbox processor .  
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...---- F i l e -  MACHGNF 

VPni j kl 

TYEe: REAL 

---------- Dimensions : 1*NBX where N E X  is t h e  number of boxes. 

kr'ord 
tjord 
Word 
Word 
Word 
Word 
Word 
Word 
word 
Word 

1: 
2: 
3 :  
4: 
5:  
6 :  
7: 
8: 
9: 
10: 

MACHRNF 
VPni jk l  
K-value 
Reference length f o r  K-values 
Nach number 
Semispan va lue  
A I C  i n t e g r a t i o n  t o l e r a n c e  
Case number 
Condit ion number 
Zero 

E&n;gnlg: T h i s  m a t r i x  c o n t a i n s  t h e  smoothed v e l o c i t y  
potentials. Elements of t h i s  n a t r i x  are 
a s s o c i a t e d  w i t h  boxes of t h e  planform r e g i o n  by 
the M P T i j k l  matrix. 

Generat  ion : Program N'WPMBX of t h e  machbox processor .  
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--- F i l e :  MACHRNF 

WSnijkl 

1*1200 

Agxi liaa-IQ: Word 
Fjord 
Word 
Word 
Word 
Word 
kord 
word 
Fiord 
Word 

-------- Elemsnt  E: 

1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 
10: 

MACHRNF 
WSnijkl  
X-value 
R e f e r e n c e  l e n g t h  for K-values 
Mach number 
Semispan v a l u e  
AIC i n t e g r a t i o n  t o l e r a n c e  
case number 
C o n d i t i o n  number 
Zero 

This m a t r i x  c o n t a i n s  t h r e e  t y p e s  of o f f -p l an fo rm 
wash sampl inq  v a l u e s .  The v a l u e s  are complex 
decimal numbers. T h e  r e a l  p a r t  of each v a l u e  i s  
i n  row 1. The imaginary  p a r t  is i n  r o w  2. The 
f i r s t  400 v a l u e s  are  f o r  upwash. Values 401-800 
are for side wash, The l a s t  400 v a l u e s  are f o r  
l o n g i t u d i n a l  wash. For  e a c h  type of s a m p l e  t h e r e  
a re  40  v a l u e s  for each of 10 s a m p l e  chords .  The 
v a l u e s  c o r r e s p o n d  t o  t h e  boxes  on the s p e c i f i e d  
chord  of t h e  planform. S a m p l e  washes w i l l  be 
p r e s e n t  o n l y  for t h e  boxes and  chords  s p e c i f i e d .  

Program NWVPMBX o f  t h e  machbox p rocesso r .  
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MASSRNF . 

cg0001a, cgO002a, ..., Cg9999a 

TYPeZ MIXED 

Dimensions : LN * 1, where LN 5 5000. The dimensions are  
reduced such t h a t  t h e  mass m a t r i x  for the last 
concent ra ted  mass i n  t h e  b lock  i s  wholly con ta ined  
i n  one block.  

Auxiliary-=: Word 1: MAS SRK F 
word 2: The mat r ix  index  name. 
word 3:  Number of masses i n  this d a t a  set  
word 4: I n t e r n a l  number of the first mass 

word S: I n t e r n a l  number of t h e  l a s t  mass i n  

Words 6-10: z e r o  

i n  t h i s  block 

t h i s  block 

Element  8 :  -------- 
I t e m  1: Ident-if i c a t i o n  word c o n t a i n i n g  4 packed integers. 

B i t s  59-36: MASS ( d i s p l a y  code) 
B i t s  35-30: ze ro  
B i t s  29-15: I n t e r n a l  number of t h e  first mass 

B i t s  14- 0: I n t e r n a l  number of t h e  l a s t  mass i n  
in the block 

the block 

I ter  2-LN: Concentrated m a s s  m a t r i x  data s t o r e d  as  fol lows:  

Word 1 is a n  I D  word c o n t a i n i n g  4 packed i n t e g e r s  

Bits 59-45: I n t e r n a l  concen t r a t ed  mass number 
B i t s  44-30: Zero 
E i t s  29-15: N F ,  number of kinematic  freedoms 
B i t s  14-0: Zero 
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Words 2- ( N F + l )  c o n t a i n  runcodes,  each c o n s i s t i n g  
of 2 packed  integers 

B i t s  59-30: I n t e r n a l  node number 
B i t s  29-0: Freedom number 

Words (NF+2)- (NF* (NF+3) /2+2)  c o n t a i n  t h e  mat r ix  
terms, stored rowwise, lower t r i a n g u l a r ,  full. 

Gene r a t  ion_ : Program LUMPGE'N of  t h e  mass processor. 
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TYES: 

Dimensions:  ---------- 

Element  E : -------- 

Item I :  

Item 2: 

Generation: --------- 

MASSRNF 

cvEcppa 
EVECf f a 
PVECppa 

PIXED 

2*N where N is v a r i a b l e  depending on the number of 
p a s s e n g e r s ,  cargo hold loading commands, and f u e l  
usage commariddr 

Word 1: MASSRNF 
Word 2: The matr ix  index name 
Words 3-10: zero 

column i con ta ins  t h e  followirg data  for t h e  ith 
p o i n t  on t h e  vector. 

weight 

x-cg 

Program PAYVEC of t h e  mass processor ,  
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FUEL TABLES ----------- 

E__lgment E.: 

Item 1: 

I t e m  2: 

I t e m  3-5: 

Item 6-11 : 

Sgge r a t i o n  : 

MASSENF 

FTttOla, E'Ttt02a, .. . , FTt t99a  

REAL 

ll*N where N is t h e  sum of t h e  f u e l  l e v e l s  of t h e  
t a n k s .  (N< 300) 

Word 1: MASSRNF 
Word 2: The m a t r i x  i n d e x  name. 
Words 3-10: Zero 

Each column c o n t a i n s  t h e  f o l l o w i n g  data  for one 
f u e l  level .  

Fue l  h e i g h t  

Weight of f u e l  i n  t h e  tank  

X, Y,  and Z coordinates of t h e  center of g r a v i t y  

I=* Iyyr  I z z ,  Ixy, Ixz,  I y z  

Program FUELTAB of  t h e  mass p rocesso r .  
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--- F i l e :  MASSRNF 

---------- Index  N a m e :  F T I N D X a  

- Type : MIXED 

---------- Dimensions: ( N + 1 ) * 1  where N i s  t h e  number of def ined  f u e l  
t a n k s .  

?igxriiagy,TQ: Word 1 : MASSRN F 
Word 2: E'TINDXa 
Words 3-10: Zero 

Iter 1: Number of fuel t a n k s  

Itexv 2- (N+1) : 

B i t s  59-45: Tank i d e n t i f i c a t i o n  
B i t s  44-42: Reserved 
Bits 41-36: Number of f u e l  l e v e l s  
Eits 35-18: Reserved 
B i t s  17-9: Fuel t a b l e  block numbPr for t h i s  

B i t s  8-0: P o i n t e r  t o  the f u e l  table column 
t ank  

for t h i s  tank. 

-------- Generation: Program FUELTAB of  the mass processor. 
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ELEMENT GEOMETRY DATA ------------------ 

---- F i l e :  MASSRNF 

----------- Icdex  N a m e s :  G K O O O l a ,  GKOOOZa,  .. ., GX9999a ( S t i f f n e s s  e lements)  
GMOOO la, GM0@02a, . . ., GM9999a (Mass e lements )  
GFffCla, GFff02a, ..., GFff99a (Fuel e lements )  
GPppDla,  GPpp02a, . . ., GPpp99a (Payload elements)  

- Type : MIXED 

---------- Dimensions : M * 1 where M i s  t h e  m a t r i x  block  s i z e  ( c u r r e n t l y  
4000) . 

&ugLl ia ry  ID:  Word 1: 
Word 2: 
Word 3 :  
word 4: 

Gu'ord 5: 

Word 6: 

Word 7: 
Word 8: 
words 9-10: 

MASSRNF 
The m a t r i x  i n d e x  name 
Number of e l emen t s  i n  t h i s  block 
I n t e r n a l  number of t h e  f i r s t  
e lement  i n  t h i s  block  
I n t e r n a l  number of t h e  l as t  element  
i n  t h i s  block 
Number of  e lements  i n  t h i s  block 
exc lud ing  s p a r s  and covers .  
Number of s p a r s  i n  this block 
Number of cove r s  i n  t h i s  block 
Zero 

-I---- E l e m e n t s :  The p r o p e r t y  and nodal  c o o r d i n a t e  da t a  for t h e  i t h  
e lement  i s  s t o r e d  s e q u e n t i a l l y  (PROPI, . . . * PROPm, 
XI, ~ 1 ,  21, ..., Xn, Yn, Zn ...) beginning  a t  the  
poin+er  word f o r  t h a t  e lement .  (The p o i n t e r s  are 
s t o r e d  i n  t h e  I D X  matrices) . The words preceeding 
t h e  p o i n t e r  word c o n t a i n  t h e  element weight  
factors. 

The table below shows t h e  elerent p r o p e r t i e s ,  t h e  
number of words r e q u i r e d  f o r  t h e  nodi c o o r d i n a t e s ,  
and t h e  weight  f a c t o r s  f o r  each  element  type .  
(The element  t y p e  i s  n o t  s t o r e d )  
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If t h e  p l a t e s  a re  t a p e r e d  t h e  t h i c k n e s s e s  a t  
the nodes a re  s t o r e d  i n  t h e  node sequence .  
(tl, t 2 ,  ... t n )  

where: W t  = weight  
J i  

I Y i  = area moments a t  node i 
IZi 

Ikj = weigh t  moment of i n e r t i a s  
A i  = c r o s s - s e c t i o n a l  area a t  node i 

t = t h i c k n e s s  
N = number of nodes d e s c r i b i n g  t h e  

e lement  

Genera t ion :  Program GEDMTKY of t h e  mass p rocesso r .  
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FUEL/PAY&OAD GEOMETRY MATEIS 

--- F i l e :  MASSRNF 

---------- Index N a m e .  - G F f f O l a ,  GFff02a, ..., GFff99a (Fuel) 
GPppOla,  GPppC2a,  ..* , GFpp99a (Payload) 

TYEe: F EAL 

QimgEl&gss: M * l  where M is t h e  m a t r i x  block s ize  ( c u r r e n t l y  
4000) 

&uxiliagy-IQ: word 1: MASSRNF 
Word 2:  The m a t r i x  index  name 
Word 3:  Number of e lements  i n  t h i s  block 
Word 4: I n t e r n a l  number of t h e  f i r s t  

Word 5: I n t e r n a l  number of t h e  l a s t  element 

Words 6-10: Zero 

element i n  t h i s  block.  

i n  this block.  

El,,gmgks: Fue l  - The t e t r a h 2 d r o n  geometry d e s c r i b i n g  t h e  fuel 
d i s t r i b u t i o n  is stored as  fol lows:  Fue l  
d e n s i t y ,  X1, Y1, 21, X2, Y2, 22, ..., X4, Y4, 
24. 

Payload - The t e t r a h e d r o n  and s c a l a r  geometry 
d e s c r i b i n g  the payload d i s t r i b u t i o n  is  s t o r e d  
a s  follows: ( t e t r a h e d r o n s )  cargo d e n s i t y ,  
X l ,  Y1, 21, x2, Y 2 ,  22, 0 . 0 ,  x4, Y4, 2 4  
(scalars) Wt, Ixx. I y y ,  rzz, Ixy, 1x2, Iyz ,  

X I ,  Y1, z1. 

Ggnerat ion:  Programs FUELELM and PAYELM of t h e  mass processor .  
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ELEMENT I N D E X  MATRICES .................... 

F i l e :  --- MASSENF 

----------- Index Names: IDXKO Oa - ( S t i f f  ness) 
I D X M O O a  - (Mass elements)  
f D X F f f a  - (Fuel e l e m e n t s )  
IDXPppa - (Payload elements) 

p&i.gGsiong: M * 3 where 14 is e q u a l  t o  the number of e lements  
i n  t h e  corresponding element d a t a  set. 

&uxiliayy-IQ: Word 1 : MASSRNF 
Word 2: The m a t r i x  index  name 
Word 3: The number of mass and geometry 

da ta  b locks  f o r  t h e  corresponding 
d a t a  set. 

Words 4-10: zero 

-------- E l  eme n t E : R o w  i of t h e  ma t r ix  c o n t a i n s  t h e  fo l lowing  
informat ion  f o r  t h e  i t h  i n t e r n a l  element. 

I t e m  1: B i t s  59: T a p e r  i n d i c a t o r  f o r  p l a t e s  and 
covers. 
0 = uniform t h i c k n e s s  
1 = t a p e r e d  

B i t s  58-54: The element t y p e  code 
E i t s  53-47: The number of nodes d e s c r i b i n g  t h e  

element 
b i t s  46-37: The number of t h e  geometry d a t a  

block t h a t  c o n t a i n s  t h e  d a t a  f o r  
element i 

where t h e  da+a f o r  t h e  ith element 
begins  

block t h a t  c o n t a i n s  t h e  d a t a  f o r  
e lement  i 

B i t s  14-0: The row of t h e  element mass matr ix  
where t h e  d a t a  for t h e  i t h  element 
begins  

R i t s  36-25: The r o w  of t h e  geometry ma t r ix  

E i + S  24-15: The number of t h e  element mass d a t a  
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I ten? 2 :  B i t s  59-45: The element u s s r  i d e n t i f i c a t i o n  
B i t s  44-30: The Plement input record number 
B i t s  29-0: Reserved 

Iter 3: The element l abe l  

c_gn_egmiog: Program GEOMTRY and T0TALWT of the m a s s  processor .  



FUEL/PAYLOAD INDEX MATRICES 

File:  

Index N a m e s :  

Type : 

Dimensions : 

Auxiliary ID:  

Elements : 

Item I: 

MASSRNF 

IDXFffa - (Fuel) 
IDXPppa - (Payload) 
MIXED 

M * 3 w h e r e  M is equal t o  t h e  number of elements 
describing the fuel/payload d i s t r ibu t ion  
corresponding t o  the condition f f /pp . 
Word 1: MASSRNF 
Word 2: The matrix index name 
Word 3: The number of m a s s  and geometry 

data blocks f o r  t h e  corresponding 
condition. 

Words 4-10: Zero 

Row i of the  matrix contains the following 
information for the  i t h  i n t e r n a l  element. 

B i t s  59-54: The element type code 
3its 53-47: The number of nodes describing the  

e 1 emen t 
B i t s  46-37: The number of the geometry data 

block t h a t  contains t h e  da t a  f o r  
element i 

B i t s  36-25: T h e  r o w  of t h e  geometry matrix 
where t h e  data f o r  t h e  i t h  element 
begins 

B i t s  24-15: The number of the element mass 
da ta  block tha t  contains t h e  data 
fo r  element i 

B i t s  74-0: The r o w  of the  element mass matrix 
where the data f o r  the  i t h  element 
begins 

Item 2: Zero 
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Item 3:  

senera than:  

Fuel 

B i t s  59-51: Condi t ion i d e n t i f i c a t i o n  
Eits 50-42: Fuel manage me n t  sequence number 
B i t s  41-33: P o i n t e r  t o  t h e  a t t i t u d e  m a t r i x  
E i t s  32-15: Reserved 
B i t s  14-0: user i d  of t h e  f u e l  t a n k  con ta in ing  

t h e  i t h  t e t r ahedron .  

Payload 

E i t s  59-51: Condi t ion i d e n t i f i c a t i o n  
B i t s  50-42: Payload load ing  sequence number 
B i t s  41-30:  Number of passengers  
B i t s  29-0: user i d  of t h e  cargo ho ld  

con ta in ing  t h i s  t e t r ahedron .  (Zero 
i f  passenger) 

Program PAYELM of the mass processor .  
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Elements :  -------- 
Item 1: 

MASSFNF 

MAOOOla, MA0002a, ..., MA9999a 

M I X E D  

L N * l ,  where LN < 5000. The d i r rens ions  are reduced  
such  that the m a s s  m a t r i x  for t h e  l a s t  e l emen t  i n  
t h e  b l o c k  i s  wholly c o n t a i n e d  i n  one b lock .  

Word 1: MASSRNF 
word 2: The m a t r i x  i n d e x  name. 
Word 3 Number of e l e m e n t s  i n  t h i s  data set  
Word 4: I n t e r n a l  number of the first 

e lemen t  i n  this block  
Word 5: I n t e r n a l  number of t h e  l a s t  e l emen t  

i n  t h i s  block 
Words 6-10: Zero 

I d e n t i f i c a t i o n  word c o n t a i n i n g  4 packed i n t e g e r s  

Eits 59-36: MASS { d i s p l a y  code) 
E i t s  35-30: Zero 
Bits 29-15: I n t e r n a l  number of first element  

B i t s  14- 0: I n t e r n a l  number of l a s t  e lement  
i n  t h i s  b lock  

i n  t h i s  b lock  

Iterr. 2-LN: Element mass m t r i x  da ta ,  s t o r e d  i n  o r d e r  of 
i n t e r n a l  e l emen t  number, The data f o r  each  
e lement  i s  s t o r e d  as follows: 

word 1 is an I D  word c o n t a i n i n g  4 packed i n t e g e r s  

B i t s  59-45: I n t e r n a l  e l emen t  number 
E i t s  44-30: Element t y p e  
E i t s  29-15: N F ,  number of k inemat i c  freedoms 
E i t s  14- 0: Zero 



hiords 2- (NF41) c o n t a i n  runcodes# each  c o n s i s t i n g  
of 2 packed i n t e g e r s .  

B i t s  59-30: I n t e r n a l  node number 

Eits 29- 0: Freedom number 

Words (NF+2)- (NF* (NF43) /2 c o n t a i n  matrix terms, 
stored r o w w i s e ,  lower  t r i a n g u l a r ,  f u l l .  

GeneEa t i o n  : Program LUMPGEN of t h e  mass processor. 
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DIAGONAL YASS MATRICES 

- F i l e :  

Index Name: --- 
TLpe: 

D i m e n s i o n s  : 

A u x i l i a r y  ID: 

Elements: _.__- 

G e n e r a t i o n :  

MASSRNF 

MDCqqqa ( u s e r  matrix) 

MIXED 

NFREE*l where N F R m  equals the number of retained 
freedoms. 

Word 1:  MASSRNF 

Word 3: DIAGONAL 
Words 4-9: Z e r o  
Word 10: The data s e t  number 

Word 2: MDCqqqa 

The diagonal mass terms are stored consecutively 
as a vector- 

Program MRGMASS of the m a s s  processor, 
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NON-DIAGONAL MASS MATRICES 

Fi le :  MASSRNF 

-- Index N a m e :  MDCqqqa (user matrix) 

Dimensions : N*l where N i s  variable depending on the 
sparseness of t h e  matrix,  

Auxiliary ID: Word 1: MASSRNF 
Word 2: MDCqqqa 
Word 3: FULL 
Words 4-9: Zero 
Word 10: The da ta  set nurmber 

Elements : The m a s s  matrix terms are s tored  i n  a r o w - w i s e ,  
lower t r i angu la r  format. (Sparse format, no 
leading zeros .) 

Generation : Program M R G W S  of t h e  m a s s  processor,  
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Fi l e :  - 
Index Name:  
I__- 

AUXILIARY PANEL WEIGHT MATRICES, NO INERTIAS 

MASSRNF 

MIXED 

Dimensions : (NpAN+NXAS) * 5 where NPAN equals t h e  number of 
aux i l i a ry  panels defined and NMAS equals the 
number of concentrated masses requested. 

Auxiliary ID: Word 1: MASSRNF 
Word 2: M~fwma 
Words 3-9: Zero 
Word 10: The d a t a  s e t  number 

-- Elements : Rows 1 t o  NPAN contain t h e  following aux i l i a ry  
panel data: 

I t e m  1: A 8 character panel i d e n t i f i c a t i o n  of the form 
AUXxxxxx. Where xxxxx equals the  input  panel 
iden t i f i ca t ion .  

Item 2: Panel weight 

Item 3: X ,  Y,  Z ,  coordinates of t he  panel center  of 
grav i ty  

Rows NPAN+l t o  NPANi-NMAS contain the following 
concentrated mass data: 

I t e m  1: The concentrated mass i d e n t i f i c a t i o n  

Item 2: Weight 

I t e m  3-5: X, Y, 2, coordinates of the m a s s  center  of 
grav i ty  a 

Generation : Program ASSMBLY of t h e  mass processor. 
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AUXILIARY PANEL WEIGHT MATRICES, WITH INERTIAS 

File:  

Index Name:  

Type: 

Dimensions : 

- 

Auxiliary I D :  

E l  e m e  n t s  : -- 
I t e m  1: 

I t e m  2: 

I t e m  3-5: 

I t e m  6-11: 

Item 1: 

I t e m  2: 

I t e m  3-5: 

I t e m  6-11: 

Generation : --- 

MASSRNF 

M D C w q a  

MIXED 

(NPAN+NMAS) * 11 where NPAN equals  t h e  number of 
aux i l i a ry  panels defined and NMAS equals the 
number of concentrated masses requested. 

Word 1: MASSRNF 
Word 2: MDCqqqa 
Words 3-9: Zero 
Word 10: The data s e t  number 

Rows 1 t o  NPAN contain the  following auxi l ia ry  
panel data: 

A 8 character panel i d e n t i f i c a t i o n  of the form 
AUXxxxxx where xxxxx equals the  input  panel 
i d e n t i f i c a t i o n  

Panel w e i g h t  

X ,  Y, Z ,  coordinates of panel center  of grav i ty  

Panel i n e r t i a s  about panel center  of grav i ty  
(Ixx, Iyy, 122, Ixy, 1x2, Iyz) 

Raws N P A N + l  t o  NPAN+NMAS contain the following 
concentrated mass data, 

The concentrated m a s s  i d e n t i f i c a t i o n  

Weight 

X, Y, Z ,  coordinates of the m a s s  center  of 
grav i ty  

Mass i n e r t i a s  about t h e  mass center  of g rav i ty  
(Ixx, Iyy, 122, Ixy, 1x2, Iyz) 

Program ASSMBLY of the m a s s  processor. 
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F i l e :  MASSRNF --- 

MIXED 

-------I- D i m e  nsions: ( ( N + 3 ) / 4 )  * 1 where N i s  t h e  number of nodes. 

Aux i l i a ry  ID:  Word 1 : MASSRNF 
Word 2: The m a t r i x  index  name. 
Word 3: B i t s  59-45, 15 b i t s  a s s o c i a t e d  l e f t  

t o  r i g h t  w i t h  freedoms T X ,  TY, etc. 
A zero b i t  i n d i c a t e s  t h a t  no node 
has  mass for this freedom: a one 
b i t  t h a t  a t  l e a s t  one node has mass 
f o r  t h i s  freedom. 

B i t s  44-0, r e se rved  f o r  f u t u r e  use.  

words 4-10: Zero 

E lemen t  E: -------- I t e m  j c o n s i s t s  of 4 packed 16  b i t  i n t e g e r s .  The 
15 b i t s  a r e  a s s o c i a t e d  ( l e f t - t o - r i g h t )  w i t h  t h e  
f i f t e e n  degrees  of freedom a t  t h e  corresponding 
i n t e r n a l  node, A l E O I t  b i t  i n d i c a t e s  no mass for  
t h e  corresponding freedom; a frlil b i t  i n d i c a t e s  
mass. 

E i t s  59-45: Node 4 j - 3  

B i t s  44-30: Node 4 j - 2  

sits 29-15: Node 41-1 

E i t s  14-0: Node 4 j  

Generat ipq:  Proqram LUMPGESJ of t h e  mass processor.  
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--I F i l e :  MASSRNF 

--------- Index  N a m e :  M K O O O l a ,  MK0002a, .. . , MK9999a ( S t i f f n e s s  e l emen t s )  
MM0031a, MM0002a, e .., MM9999a (Mass elements)  
MFffQla,  MFffC2a, .. . , MFff99a (Fuel)  
MPppO la, MPppC2a, . . , MPpp99a (Payload) 

- TyJg: MIXED 

---------- D i m e  n S i  On s : M * 1 where M e q u a l s  10 * ( t h e  number of  e l emen t s  
s t o r e d  i n  the c o r r e s p o n d i n g  element  geometry d a t a  
b lock)  . 

Auxi liagy-I_D: Word 1 : MASSRNF 
Word 2: The m a t r i x  i n d e x  name 
word 3: Number of elements i n  t h i s  b lock  
Word 4: I n t e r n a l  number of t h e  f i r s t  

e lement  i n  t h i s  block 
Word 5: I n t e r n a l  number of the l a s t  e l emen t  

i n  this b lock  
Words 6-10: Zero 

Z leme n t  s : -------- The mass d a t a  for e a c h  e l emen t  is s t o r e d  
s e q u e n t i a l l y  as  follows: 

WEIGHT 

XCG 
YCG Con te r  of G r a v i t y  
2 CG 

IXX 
IYY 
IZZ Moments of i n e r t i a  abou t  t h e  g l o b a l  
IXY a x i s  o r i g i n  
1x2 
IYZ 

Each s p a r  e lement  c o n t a i n s  3 blocks of data 
(upper c a p ,  lower c a p ,  web) 
Each cove r  e lement  c o n t a i n s  2 blocks of  data 
(upper  s u r f a c e ,  lower  s u r f a c e )  

Egngrption: Froqram TOTALWT of  t h e  mass p rocesso r .  
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---- F i l e  : MASSFNF 

- Index  --------- Name: MFEDsss (user matr ix)  

TYES : MIXED 

gime nsig_ns: N * l  where N is v a r i a b l e  depending  on t h e  
s p a r s e n e s s  of t h e  m a t r i x  

&u_x!m&4arv 11): Words 1-10: Zero 

------- Element s: The m a s s  matrix terms are s t o r e d  i n  a row-wise, 
lower t r i a n g u l a r  format. ( s p a r s e  format, no 
leading  zeros .) 

--------- Genera t ion  : Program SUBMASS of the mass proc, essor .  
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--------- Index Name: TAPLWTa 

TYEe: MIXED 

---------- Dimensions: CN * 11 where CN = t h e  number of de f ined  mass 
d i s t r i b u t i o n  condi t ions .  

& p x i l i a g v r Q :  hord 1 : MASSRNF 
Word 2: TAPLWTa 
Words 3-10: Zero 

-------- Element E,: Each row of t h e  ma t r ix  c o n t a i n s  t h e  fo l lowing  d a t a  
f o r  each condi t ion:  

I t e r  1: The  mass ma t r ix  index name corresponding t o  t h i s  
r o w  of  d a t a  o r  t h e  name TPROPga where g equa l s  t h e  
concen t r a t ed  nass s u b s e t  number reques ted  (o r  0)  
and a equa l s  t h e  display code equ iva len t  of t h e  
da t a  set number. 

I t e m  2: Tota l  weight of t h i s  mass d i s t r i b u t i o n  c o n d i t i o n  

I t e m  3-5: X ,  Y, Z c o o r d i n a t e s  of t h e  c e n t e r  of g r a v i t y  

I t e m  6-11: To ta l  i n e r t i a s  about  center of g r a v i t y  
(Ixx, Iyy, Izz, Ixy, Ixz, Iyz) 

G_e_nggat i on : Proqrams ASSMBLY and MRGMASS of t h e  mass processor .  
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Row 4 
.1 . corrtdu,s curicentrated m a s s  datEL 



Each row of the matrix contains the following 
data : 

Item 1: Identification 

I t e m  2: Total element subset weight 

I t e m  3-5: 

I t e m  6-11: Inertias about global axis system origin 

X, Y ,  2 coordinates of the center of gravity 

(I=, Iyy, Izz, Ixy, 1x2, fyz) 

Generation : Program TOTZALWT of the mass processor. 
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E 1 erne 225 : 

I t e m  1: 

MERGRNF 

I F A T s s s  

MIXED 

2*N where N is t h e  number of nodes i n  s u b s t r u c t u r e  
sss. 

Word 1: MERGRNF 
Word 2: I F A T s s s  
words 3-10: z e r o  

Column j c o n t a i n s  t h e  freedom ass ignmen t  
i n f o r m a t i o n  for i n t e r n a l  node j. The c o n t e n t s  of 
t h e  two items are a s  follows: 

P i t s  59-15: T h i s  f i e l d  c o n t a i n s  15 3 - b i t  
i n t e g e r s ,  r e p r e s e n t i n q  t h e  1 5  
d e g r e e s  of freedom for t h e  node j. 
Each 3 - b i t  f i e l d  c o n t a i n s  a n  
i n t e g e r  i n  t h e  r a n g e  0-4 i n d i c a t i p g  
t h e  freedom type. The code  is a s  
follows: 

var\le TYES 
0 n o t  a c t i v e  
7 free (F) 
2 r e t a i n  ( R )  
3 s u p p o r t  (S) 
4 c o n s  t r a i n e d  

B i t s  16-0: 15 bit i n t e g e r  g i v i n g  t h e  number of 
ac t ive  freedoms for t h e  node. 
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I t e m  2 :  B i t s  59-45: Number of free freedoms up i o  node j. 

Bits 44-30: Number of retained freedoms up t o  
node j 

Bits 29-15: Number of supported freedoms up to 
node j 

B i t s  14-0: Number of cons t ra ined  freedoms up 
t o  node j 

+i?~e_gc?t~g_n : The MRGSET of the merge processor. 
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TYEe: MIXED 

----------. Dimensions - 2 * N where N i s  the number of nodes 

Jigx&ijag-ID: Word 1: MERGFNF 
Word 2: KFATOba 
Words 3-10: Zero 

E leme@g: Column j c o n t a i n s  t h e  f reedom ass ignment  
i n f o r m a t i o n  for i n t e r n a l  node  j. The 
c o n t e n t s  of t h e  two items are as follows: 

I t e r  1: B i t s  59-15: T h i s  f i e l d  c o n t a i n s  f i f t e e n  
3-bit i n t e g e r s  r e p r e s e n t i n g  
the 15 d e g r e e s  of freedom f o r  
t h e  node j .  Each 3 - b i t  f i e l d  
c o n t a i n s  a n  i n t e g e r  i n  t h e  r ange  
0-4 i n d i c a t i n g  t h e  freedom type .  
The code  is a s  fol lows:  

0 - Not a c t i v e  
1 - Free (F) 
2 - R e t a i n  ( R )  
3 - S u p p o r t  (S) 
4 - C o n s t r a i n  (C) 

E i t s  14-  0: 15-bit i n t e g e r  g i v i n g  t h e  number 
of a c t i v e  f reedoms f o r  t h e  node 
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I t e m  2:  B i t s  59-45: Number of Free freedoms u p  t o  
node j 

t o  node j 
E i t s  44-30: Number of Retained freedoms up 

Bits 29-15: Number of Supported freedoms up 
to node j 

B i t s  14- 0: Number of Constrained freedoms u p  
to node j 

G_e_rlggg&Eloc: Proqrarn MEGSET of t h e  merge processor. 
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---- File: MEZGRNF 

K R T C O b a  

MIXED 

N * l  where N i s  t h e  d imens ion  of t h e  r educed  m a t r i x  
f o r  t h i s  data  set  and  e x e c u t i o n  stag.”. 

A u x i l i a a - I Q :  ------- Word 1 : MERGRN F 
Word 2: KRTCOba 
Words 3-10: Zero 

g:,lgn~e nt s : T h e  i t h  i t e r  c o n t a i n s  t h e  f o l l o w i n g  data: 

Genera t ion :  --------- 

B i t s  59-30: The number o f  t h e  r e t a i n e d  freedom 
i n  t h e  assembly c o n t r o l  v e c t o r  
which c o r r e s p o n d s  t o  t h e  i t h  
r e t a i n e d  freedom i n  t h e  r e t a i n e d  
freedom v e c t o r .  

P i t s  29-0: The number of  t h e  r e t a i n e d  freedom 
i n  t h e  r e t a i n e d  freedom v e c t o r  
wh ich  c o r r e s p o n d s  to t h e  i t h  
r e t a i n e d  freedom i n  t h e  assembly 
c o n + r o l  v e c t o r .  

Program MRGSET of  t h e  merge p rocesso r .  
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i. lements: : 

I t e n :  1: 

I ten1  L: 

I t e n ,  3 ;  

Item 4: 

Item 5:  

XUFRTOa 

Word 1: MOkGkNI" 
Word 2: KUFkZtU a 
Muds 3 - l U :  Lei 0 

Wit: ~ t h  co~umn ccrrresponds to the i t h  i q u t  
bounday coriditiou or superpsit ion stage, The 
r o w  eritries 

Staye nUltrlver (Iriteyer) . 
kilts 59-18: User selected freedom actLvity 

lcluei tor p a r t i t i o n  1 of the 
equifrbriunt equations (H tormat). 
h f a u i t  is 4HFIcEE. 

B r t t s  17-u: Lurri of partition 2 type freedoms, 

bl tS  54-lb: babe cts Item 2 but far par t i t i on  3. 
UtsLGLlilt is 7BSUPPOWT- 

Bits 17-0: bilri; of partition 3 type freedoms. 



I t e m  6-20: U s e r  s e l e c t e d  freedom l a b e l s  (2 cha rac t e r  BCD 
l e f t - a d  j u s t e d  blank-f i l l e d  words) f o r  manlmachine 
communications a s s o c i a t e d  wi th  t h e  i n t e r n a l  
kinematic freedoms 1 - l S ,  r e s p e c t i v e l y ,  f o r  a l l  
r e c t a n g u l a r  C a r t e s i a n  coord ina te  r e fe rence  frames 
a s soc ia t ed  w i t h  se t  x and s t a t e  i. Defaul t  words 
are TX, TY,  T Z ,  RX,  RY, and R Z ,  r e spec t ive ly .  

I t e m  21-35: Same as items 6-20 b u t  f o r  a l l  c y l i n d r i c a l  
r e fe rence  frames. Defaul t  words a r e  TR, TT, TZ, 
RR, RT, and RZ, r e s p e c t i v e l y .  

I t e m  36-50: Same a s  i t e m s  6-20 b u t  f o r  a l l  s p h e r i c a l  r e fe rence  
frames. Defaul t  words are  TR,  TT, TP, RR,  RT, and 
RP, r e spec t ive ly .  

I t e m  51-65: U s e r  selected freedom-force l a b e l s  (2  character 
ECD l e f t - a d  j u s t e d  b lank-f i  l l e d  words) f o r  
man/machine communications a s soc ia t ed  wi th  t h e  
i n t e r n a l  f o r c e  freedoms 1- 15, r e spec t ive ly ,  f o r  
a l l  r ec t angu la r  Ca r t e s i an  coord ina te  r e f e r e n c e  
frames a s soc ia t ed  wi th  set X and s t a g e  i. Defaul t  
words are FX, FY,  FZ, MX, M Y ,  and MZ, 
r e spec t ive ly ,  

r e f e rence  frames, Defaul t  words are FR, F’T, FZ, 
MR, MT, and MZ, r e s p e c t i v e l y ,  

I t e m  66-80: Same as items 51-55 b u t  f o r  a l l  c y l i n d r i c a l  

Item 81-95: Same as i t e m s  51-65 b u t  f o r  a l l  s p h e r i c a l  
r e fe rence  frames. Defaul t  words are FR, FT, FP, 
MR, MT, and MP, r e s p e c t i v e l y .  

Geneyaz:jg_n : Program MRGSET of the merge processor.  
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MULTRNF 

(Only user  matrices a s  d e s c r i b e d  i n  r e f e r e n c e  1-1 are 
w r i t t e n  on MULTRNF) 
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F i l e :  -- 

Element 6: ------- 
I t e m  1: 

I t e m  2: 

I t e m  3: 

Item 4: 

Item 5: 

I t e m  6 :  

I t e m  7: 

RH03 CONDITION CONTROL MATRIX 

FH03RNF 

ACMi j00 

MIXED 

N * l  where N=(16+ number of K-values + number of 
Mach numbers) 

word 1: 
Word 2: 
Words 3-10: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

B i t s  29-0: 

B i t s  59-30: 

Bits 29-0: 

P i t s  59-30: 

B i t s  29-0: 

RH03RNF 
ACMijOO 
Zero 

Number of c o n s t a n t s  (9) 

P o i n t e r  t o  t h e  f irst  c o n s t a n t s  (6) 

Number of K values (NOKVAL) 

P o i n t e r  t o  t h e  first K v a l u e  (15) 

Number of Mach number (NOMACH) 

P o i n t e r  t o  the first Mach number 
(MOKVALt 1 5) 

Number of problem s i z e  i n d i c a t o r s  
(3) 

P o i n t e r  t o  t h e  first problem s i z e  
i n d i c a t o r  (NOKVAL+NOMACH+ 18) 

Number of ma t r ix  s i z e  i n d i c a t o r s  
(1) 

P o i n t e r  t o  the f i r s t  m a t r i x  s i z e  
i n d i c a t o r  (NOKVAL+NOMACH+ 18) 

EO, Root semi-chord 

SPAN, semi-span 
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I t e m  8: SYM, symmetry i n d i c a t o r s  
1 = s y m m e t r i c  
2=ant i s y m m e t r  i c  

I t e r r  9: NSPOPT, n o n - s y m m e t r i c  p l a n f o r m  opt ion 

Item 10: GFOPT, general ized force o p t i o n  

I t e m  11: GFPOPT, generalized force p r i n t  op t ion  

Item 12: CHECK, checkout ind ica tor  

I t e m  73: K-va lues  

I t e m  13+NOKVAL: 

Mach numbers 

I t e m  13+NOKVAL+NOMACH: 

NWTMDS, number of c / m o d e s  

Item 14+NOKVAL+NOMACH: 

Zero 

I t e m  15+NOKVAL+NOMACH: 

NDWMDS, n u m b e r  of d o w n w a s h  m o d e s  

I t e m  16+NOKVAL+NOMACH: 

Zero 

Generation: P r o g r a m  MIPREP of t h e  RH03 processor. 
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C-MATRIX I N D E X  TAB&E 

-- Fi l e :  RH03RNF 

CMOO 0 00 

TyPe: MIXED 

--------- D i m e  n s i  on s : 18*50 

Auxili-ID: word 1: RHO3RNF 
Word 2: C M O O O O O  
kiord 3: Number of main s u r f a c e  C-matrix 

e n t r i e s  i n  the  t a b l e  (maximum of 50) 
Word 4: Number of C-matrices a c c e s s i b l e  v i a  

t h e  i n d e x  t a b l e  (maximum of 250) 
Words 5-10: Zero 

E l e m e n t  s: ------- 

Item 1: 

I t e m  2: 

Each main s u r f a c e  e n t r y  i n  t h e  t a b l e  occupies  one 
column i n  the matr ix .  Each column c o n t a i n s  t h e  
fo l lowing  data: 

B i t s  59-18: Seven c h a r a c t e r  main s u r f a c e  
i d e n t i f i c a t i o n  

B i t s  17-0: An i n t e g e r  number i n d i c a t i n g  t h e  
ch rono log ica l  order i n  which t h e  C- 
matrix w a s  generated.  

Eits 59-48: Zero 

B i t s  47-42: 1-0 Symmetric s o l u t i o n  
2--Antisymmetric s o l u t i o n  
3--Nonsymmetric s o l u t i o n  

B i t s  41-36: NLE--Number of lead ing  edge 

B i t s  35-30: NTE-Number of t r a i l i n g  edge 

d e f i n i t i o n  p o i n t s  

d e f i n i t i o n  p o i n t s  

B i t s  29-24: NDWC--Number of downwash chords 

B i t s  23-18: NPDWC--Number of po in t s  on a 
downwash chord 
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I t e m  3: 

I t e m  4: 

I t e m  5: 

I t e m  6: 

I t e m  7-13: 

I t e m  14: 

B i t s  17-12: NSPT-Number of spanwise p r e s s u r e  

B i t s  11-6: NCPT-- Number of chordwise p re s su re  

t e r m s  

terms 

B i t s  5-0: NOCS--The number of c o n t r o l  
s u r f a c e s  

SPAN-wing semi-span 

BO--Root semi-chord 

K-value 

Mach number 

Sun t i t l e  

Main s u r f a c e  e n t r y  d a t e  

I t e m  15-18: Cata f o r  c o n t r o l  s u r f a c e s  1-4 are s t o r e d  a s  
fo l lows  : 

B i t s  59-18: Seven c h a r a c t e r  c o n t r o l  s u r f  ace 
i d e n t i f i c a t i o n  

B i t s  17-9: An i n t e g e r  number i n d i c a t i n g  t h e  
ch rono log ica l  o r d e r  i n  which t h e  c- 
mat r ix  w a s  genera ted  

l = F u l l  t r a i l i n g  edge 
2 = T i p  t r a i l i n g  edge 
3=Mid t r a i l i n g  edge 
4 = P a r t i a l  t r a i l i n g  edge 
5=Ful l  l e a d i n g  edge 
6=Tip l e a d i n g  edge 
7=Mid l e a d i n g  edge 
8 = P a r t i a l  l e a d i n g  edge 

B i t s  8-0: The c o n t r o l  s u r f a c e  type  

------- Generat ion z Program RDWRTC of t h e  RH03 processor .  
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u-- F i l e :  RHO3RNF 

--------- Index N a m e :  C M i O O O O  

ZYE2 : REAL 

Elmen si : (2*NDWP) *NPTRM (NDWP*NPTRM complex) 

%here 

NDWP = t h e  number of downwasb p o i n t s  
NPTRM = t h e  number of p r e s s u r e  terms 

(NPTRM=4 f o r  a c o n t r o l  s u r f a c e )  

Auxi 1igyy-D: Word 1 : RB03RNF 
Word 2: CMi 000 0 
word 3: K-value 
word 4: B O - - R O O t  semi-chord 
Word 5 :  Mach nurrber 
Word 6 :  SPAN-wing semi-span 
Words 7-10: Zero 

------ E l e m e n t  E: L e t  cpq (i, j) be t h e  element of the  (p,q) p a r t i t i o n  
of t h e  C-matrix. The va lue  of Cpg(i ,])  i s  t h e  
downwash va lue  a t  t h e  i-th downwash p o i n t  on t h e  
p - t h  downwash chord due to t h e  assumed pressure  
mode composed of t h e  product  of t h e  1 0 t h  spanwise 
and q-th chordwise p r e s s u r e  terms. 

G ene ration : Programs RDWRTC and CMCALC of t h e  RH03 processor r  
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R H 0 3 R N F  

DW 0 i  j kl 

REAL 

(2*NDWP) *NDSMDS (NDWP*NDWMDS complex) 

Where : 

NDWP = number of downwash po in t s  
NDWMDS = number of downwash modes 

word 1: R H 0 3 R N F  
Word 2: DWOijkl 
words 3-10: Zero 

Items (i, j) p and ( i + l ,  j) p equal  t h e  r e a l  and 
imaginary p a r t s  of t h e  kinematic downwash a t  t h e  
i - t h  downwash poin t  on t h e  p-th downwash chord due 
t o  t h e  j - t h  v i b r a t i o n  mode (downwash mode) . The 
i nd ices  i , j  and p are def ined a s  follows: 

i = 1,2, . . NPDWC (number of downwash po in t s  p e r  
chord) ordered from t h e  most forward poin t  on each 
chord or from t h e  first use r  i npu t  po in t  on each 
chord. 

p = 1,2,... NOWC (number of downwash chords) 
ordered from t h e  most outboard chord or from t h e  
f i r s t  user  i npu t  chord pos i t ion .  

j = 1,2,... NDWMDS i n  t h e  o rde r  of  t h e  i n p u t  modes 

Program PCOEFF of t h e  RH03 precessor.  
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F i l e :  EH03RNF 

-------- Index Name: D W M i  j kl 

TYEe: EEALI 

-------- Dimensions: (2*NDWP) *NDWMDS (NDWP*NDWMDS complex) 

Where: 

NDWP = number of downwash poin ts  
NDWMDS = number of downwash modes 

Auxiligzy I D :  Word 1: RH03RN F 
Word 2: D W M i j k l  
Words 3-10: zero 

g&gazQtg: The elements of t h e  modified downwash matr ix  are 
ca l cu la t ed  by s u b t r a c t i n g  t h e  mathematical 
downwash due t o  c o n t r o l  s u r f a c e  r o t a t i o n  from t h e  
kinematic downwash f o r  each downwash p o i n t  and 
s t o r e d  i n  t h e  s a m e  format as the f u l l  downwash 
matrix. 

Genggption: Program PCOEFF of t h e  RH03 processor. 
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--I Fi l e :  3H03RNF 

---------- Index N a m e :  G F O i j k l  

- Ty=: REAL 

--I----- Dimensions: (2*NWTMDS) *NDWMDS (NWTMDS*NDWMDS complex) 

Where: 

NWTMDS = number of  weight ing function modes 
NDWMPS = number of downwash modes 

&l;l+ry ID: Word 1: R H 0 3 R N F  
Fjord 2: GFOijkl 
Word 3: K-value 
Word 4: BO - root semi-span 
Word 5: Mach number 
Word 6: SPAN - wing semi-span 
Words 7-10: z e r o  

------- Elements: Element (i, j) is the  work done by t h e  motion of 
t h e  l i f t i n g  s u r f a c e  i n  the i - t h  mode a c t i n g  
a g a i n s t  t h e  unsteady aerodynaxic  p re s su re  i n  t h e  
j - t h  mode d iv ided  by t h e  dynamic puressure.  

Generat ion : Program GFORCE of t h e  RH03 processor .  
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--- F i l e :  

Index N a m e -  

T y s :  

gi3gnsions : 

_------ * 

Elerne&.s: 

CUBIC HZEGE ROT&iION COEFFIC_I:ENTS 

RHO3RNF 

4*NDWMDS where NDWMDS equa l s  t h e  number of 
downwash modes 

Word 1: RHO 3RNF 
Word 2: HCmijOO 
Words 3-10: Zero 

The elements  of t h e  i - t h  column are t h e  f o u r  c u b i c  
c o e f f i c i e n t s  of h inge  r o t a t i o n  f o r  t h e  i - t h  mode 
f o r  t h e  c o n t r o l  s u r f a c e  a s s o c i a t e d  wi th  t h i s  
matr ix .  

Program MIPREP of the RH03 processor.  
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--- F i l e :  

Element E: -------- 

Genera tion : 

SGDAL SLOPES AND DEFLECTIOES 

RH03RNF 

M 0  0 i j 0 0 

REAL 

(2*NDWP) *NWTMDS 

Where: 

NDWP = number of downwash p o i n t s  
NWTMDS = number of weight ing modes 

Word 1: RJ40 3RN E' 
Word 2: M 0 O i  j00 
Words 3-10: Zero 

Elements l , i ,  j and 2 , i ,  j a re  the streamwise s l o p e  
and d e f l e c t i o n  of t h e  i-th downwash p o i n t  for the 
j - t h  i n t e r p o l a t e d  mode shape, 

Program DWPREP of t h e  RH03 processor. 
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e-- F i l e  : RH03RNF 

Index Name:  P R O i j k l  

Type : REAL 

------I- Dimensions : [2*INPPT) *NDWMDS (NPPT*NDWMDS complex) 

--------- 

Where: 

NPPT = number of p r e s s u r e  repor t  p o i n t s  
NDWMDS = number of downwash modes 

&i&&iaa,sQ: Word I: RH03RNF 
Word 2: P R O i j k l  
Word 3: K-value 
Word 4: BO - root semi-span 
Word 5: Mach number 
Word 6: SPAN - wing semi-span 
Fjords 7-10: Zero 

-------- Elements: Elements ( i , j 9  and ( i+l, j9 are  t h e  real  and 
imaginary p a r t s  of t h e  unsteady p r e s s u r e  a t  
pressure r e p o r t  po in t  i f o r  t h e  j - th  downwash 
mode. 

Gener3rhgg: P r o g r a m  PRESUPE of t h e  RH03 processor. 
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--e- F i l e :  PH03RNF 

---I----- Index N a m e :  PSOi jkl 

TYE2: REAL 

-------- Dimemions: (2*NPTRM) *NDWMDS (NPTRM*NDWMDS complex) 

Where: 

NPTRM = number of p r e s s u r e  terms 
NDWMDS = number of downwash modes 

A_uxiliggy I D :  Word 1: 
Word 2: 
Words 3-10: Zero 

RH03RN F 
P S O i j k l  

Element s: -------- Items (i, j) q and ( i + l  , j ) q  of t h e  q-th r o t  
p a r t i t i o n  e q u a l  t h e  real and imaginary p a r t s  of 
the c o e f f i c i e n t  f o r  t h e  assumed p r e s s u r e  mode 
composed of t h e  product  of t h e  i - t h  spanwise  
p r e s s u r e  t e r m  and t h e  q- th  chordwise pressure t e r m  
due t o  t h e  modif ied downwash c a l c u l a t e d  from t h e  
j - th  v i b r a t i o n  mode (downwash mode) 

Generat ion : Frogram PCOEFF of t h e  RH03 processor. 
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RH03RNF 

MIXED 

2!)08*1 

Word 1: DATARN F 
Word 2: R30i000 
Words 3-10: Zero 

The a r r a y  c o n t a i n s  t h e  c o n t e n t s  of t h e  FH03 
a d j a c e n t l y  s t o r e d  labeled comxxon blocks:  

B A S I C  CSGEDM 
CPTIONS TABLE 
COUNT CON D 
MSGEOM FILES 

R03MOD 

BASIC c o n t a i n s  c o n s t a n t s ,  c o u n t e r  and key RHO111 
o p t i o n s .  

COMMON 

Z EFO 
P I  
P I  02 
INDCM 

SYM 

SPAN 
BO 

S H  
KVAL 

MACH 
BETA 
RSQD 
BETASQD 

/BASIC/  

Complex z e r o  
Value of P I  
PI12 
C-Matrix i n d i c a t o r ,  B=main s u r f a c e ,  
N = c o n t r o l  s u r f a c e  
Symmetry i n d i c a t o r  7 -  symmetric , 
2 - a n t i  symmetr ic  
Semis pan 
Root semichord  (or some other  
r e f e r e n c e  l e n g t h )  
Span/BO 
K-value, r educed  f r equency  = 
BO*OMEGA/V 
Mach number 
SQRT ( +Mach** 2 )  
KVAL* * 2 
BETA* * 2 
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FH03RNF = N a m e  of t h e  RH03 ou tpu t  random 
name f i l e .  INPREP e x t r a c t s  the 
name f r o m  the A T U S  l a b e l e d  common 
block KQRNDM. It is normally equa l  
t o  7LRH03RNF. 

RH03 data case 

c u r r e n t  RH03 d a t a  Condition. 

NCASE - - T h e  d a t a  case number f o r  t h e  c u r r e n t  

NCOND - - The d a t a  c o n d i t i o n  number f o r  t h e  

CPTIONS c o n t a i n s  v a r i a b l e s  choosing opt iona  1 
paths  . 
COMMON 

CMOPT 

PRSOPT 

SGFOPT 

GEXOPT 

VPOPT 

MINPOPT 

MOPOPT 

DWPOPT 

PCPOPT 

/OPTIONS/ 

C-Matrix op t ion ,  
.T.=Generate a new C-matrix f i l e  . F. =Use/update a n  o l d  C-matrix f i f e  
P r e s s u r e  r e p o r t  opt ion,  
.To =Report unsteady p r e s s u r e  a t  

. F. = N o  r e p o r t  
S e c t i o n a l  g e n e r a l i z e d  f o r c e  op t ion ,  
.To = R e p o r t  s e c t i o n a l  g e n e r a l i z e d  

forces a t  d e f a u l t  o r  J S E R  
defined chords,  . E'. = N o  g e n e r a l i z e d  f o r c e  c a l c u l a t i o n s  

Gyst e x c i t a t i o n  opt ion ,  . T. =Inc lude  a g radua l  o r  non-gradual 
p e n e t r a t i o n  g u s t  mode 

Ve loc i ty  profile opt ion ,  
.T,=Modify modal i npu t  by user 

s u p p l i e d  v e l o c i t y  p r o f i l e  = 
V (LOCAL) /V (INFINITY) 

d e f a u l t  o r  user def ined  l o c a t i o n s  

Modal i n p u t  p r i n t  opt ion,  
.To = P r i n t  i n p u t  po in t s  and 

Modal ou tput  p r i n t  opt ion,  . T. =Print i n t e r p o l a t e d  d e f l e c t i o n  

Downwash p r i n t  op t ion ,  
.To = P r i n t  downwash ma t r ix  
P res su re  c o e f f i c i e n t  p r i n t  opt ion,  . T. = P r i n t  coef E i c i e n t s  

of t h e  assumed p r e s s u r e  series 

d e f l e c t i o n s  

and s l o p e  a t  downwash p o i n t s  



GFFOPT 

SFSOPT 

ATLASOP 

NSPOPT 

MITOPT 

COUNT c o n t a i n s  

COMMON 

NDWC 
NPDWC 
NDWP 
N S P T  
NCPT 
NPTRM 

NPRC 
NPPRC 

NPPT 

NSGFC 

NDWMDS 
NWTMDS 

NO KVAL 

General ized f o r c e  p r i n t  op t ion ,  
- l = P r i n t  no g e n e r a l i z e d  f o r c e s  

O=Print a l l  gene ra l i zed  f o r c e s  
N=Pr in t  f i r s t  N gene ra l i zed  f o r c e s  

Scratch f i l e  save opt ion ,  
.T. =Do n o t  d e l e t e  s c r a t c h  f i l e s  

RHOSCI and RHOSC2 fo l lowing  j o b  
complet ion,  

, F. =Delete s c r a t c h  f i l e s  
ATLAS i n p u t  op t ion ,  
.T.=MIFILE w i l l  be a SNARK I / O  

s e q u e n t i a l  f i l e  con ta in ing  
modal i n p u t  po in t  c o o r d i n a t e s  
and d e f l e c t i o n  

.F.=No ATLAS t y p e  i n p u t  
Non-symmetric planform op t ion ,  
.T.=Planform s p e c i f i e d  has  no mi r ro r  

. F. =Standard m i r r o r  image planform 
Modal i n p u t  p o i n t  t r ans fo rma t ion  
op t ion ,  
.T. = D o  n o t  perform c o o r d i n a t e  t r a n s -  

format ion  on i n p o i n t  p o i n t s  i n  
s u r f  ace s p l i n e  i n t e r  p o l a t  ion  

image, e.g., f i n ,  

v a r i a b l e s  d e f i n i n g  t h e  problem s i z e  

/COUNT/ 

Number of downwash chords 
Number of p o i n t s  p e r  downwash chord 
Number of downwash point=NDWC*NPDWC 
Number of spanwise p re s su re  terms 
Number of chordwise p r e s s u r e  t e r m s  
Number of assumed pressure  modes= 

Number of p r e s s u r e  r e p o r t  chords 
Number of p o i n t s  p e r  p r e s s u r e  r e p o r t  
chord 
Number of p r e s s u r e  r e p o r t  p o i n t s =  
N P R P N P P R C  
Number of s e c t i o n a l  g e n e r a l i z e d  
force report chords 
Number of downwash modes 
Number of weight ing  f u n c t i o n  modes 
Note NDWMDS=NWIMDS+l ( i f  GEXOPT=, T. ) 
Number of reduced f r equenc ie s  

NSPT*NCPT 
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IKVAL - - Reduced frequency counter  
Number of Mach numbers NOMACH - 
Mach number c o u n t e r s  TMACH - 
Condi t ion  c o u n t e r  ICOND - 

NSGP - - Number of s t r u c t u r a l  g r i d  (modal 
i n p u t )  p o i n t s  

MSGEOM c o n t a i n s  main s u r f a c e  geometry d a t a  

- 
- 
- 

cornor4 /MSGEOM/ 

- M S I D  - 
YDWC(9) = 
XDWP(72) = 
DXLEDWC (9) = 

XGUST - - 

- Y ROOT - 

XMDWC(9) = 
BOWC(9) = 
DXTEDWC (9)  = 

- NLE - 

XLE(1G) = 

YLE(10) = 

DXLEDY(9) = 

XLEDWC(9) = - NTE - 

XTE(10) = 

YTE(10) = 

D X T E D Y ( 9 )  = 

XTEDWC(9) = 

Main surface C-matrix I D  
Downwash chords 
Downwash p o i n t s  
Slope of  l e a d i n g  edge a t  downwash 
chord i n t e r s e c t  
Zero phase r e f e r e n c e  poin t  f o r  a 
g r a d u a l  p e n e t r a t i o n  g u s t  mode 
Y v a l u e  of planform r o o t  from use r  
i n p u t  YLE, used t o  r e l o c a t e  a l l  Y 
va lues  about  z e r o  
Mid-chord of downwash chords 
Semi-chord va lue  of downwash chord 
Slope of t r a i l i n g  edge a t  downwash 
chord i n t e r  sect 
Number of l e a d i n g  edge d e f i n i t i o n  
p o i n t s  
X-value l e a d i n g  edge d e f i n i t i o n  
p o i n t s  
Y-value of l e a d i n g  edge d e f i n i t i o n  
p o i n t s  
Slope of l e a d i n g  edge d e f i n i t i o n  
l i n e s  
Leading edge of downwash chords 
Number of t r a i l i n g  edge d e f i n i t i o n  
p o i n t s  
X-value of t r a i l i n g  edge d e f i n i t i o n  
p o i n t s  
Y-value of t r a i l i n g  edge d e f i n i t i o n  
p o i n t s  
S lops  of t r a i l i n g  edge d e f i n i t i o n  
l i n e s  
T r a i l i n g  edge of downwash chords 

170.16 



CSGEOM conta ins  s u r f a c e  geometry data 

COMMON 

- NOCS - 
C S I D ( 4 )  = 
CSTYPE(4) = 

CSRS(4) = 

HGAP(4) = 

XHLI(4) = 

YHLI(4) = 

XHLBARI (4 )  = 

XHLO(4)  = 
YHLO(4) = 

XHLBARO { 4 ) = 

DXHLDY(4)  = 
XHLDWC - 

CXHLDWC = 

- 
( 4 , 9 )  

(4  I91 

/CSGEOM/ 

Number of c o n t r o l  s u r f a c e s  
Con t ro l  s u r f a c e  C-matrix ID 
Cont ro l  s u r f a c e  t y p e ,  l = f u l l ,  2 = t i p ,  
3=mid, 4 = p a r t i a l  
Su r face  t o  which c o n t r o l  s u r f a c e  i s  
r e l a t e d  ( a t t ached)  
Gap a t  hinge between main s u r f a c e  
and c o n t r o l  s u r f a c e  
X-value inboard  hinge d e f i n i t i o n  
po in t  
Y-value inboa rd  hinge d e f i n i t i o n  
p o i n t  
X-bar value of  L.E. of inboard  
C I S  s i d e  edge 
X-value outboard hinge d e f i n i t i o n  
Y-value outboard hinge d e f i n i t i o n  
p o i n t  
p o i n t  
X-bar va lue  of L.E. of outboard 
c/S s i d e  edge  
S lope  of h inge  l i n e  
Hinge i n t e r s e c t i o n  of downwash 
chord 
S l o p e  of hinge a t  downwash chord 
in te rsec t  

TABLE w i l l  con ta in  t h e  RH03 C-matrix index  t a b l e  

COMMON /TABLE/ 

FTITLE(9) = Run t i t l e  w i t h  d a t e  appended 
TABLE - 

NOMAT - 

ITHMAT - 

CMFILE table  of con ten t s  

Number of C-matrices i n  CMFl f i l e  
of CMFILE 
The number of a C-matrix on (or  t o  
be p u t  on) CMFILE. When e x t r a c t i n g  
a C - m a t r i x  from CMFILE, ITHMAT w i l l  
be t h e  one t o  be read. A f t e r  w r i t i n g  
a C - m a t r i x  on CMPILE, NOMAT and ITHMAT 
w i l l  be equal.  

- 

- ( 1  8,501 

- 
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The fo l lowing  v a r i a b l e s  are s t o r e d  i n  TABLE p r i o r  t o  
C-matrix g e n e r a t i o n  o r  use. They w i l l  be s t o r e d  
elsewhere or d i sca rded  before TABLE i s  needed for 
C - m a t r  i x indexing  

(TABLE,YPC) , 
(TABLE(9,14) ,PXLE) 8 

(TABLE (13 ,15 )  ,PXMID) , 
(TABLE ( 1  4 , 1 8 0 ,  PDXHLDE) , 
(TABLE(lS,21)  ,PDXTEDE) , 
(TABLE(1,23) ,YSGFC), 
(TABLE ( 7 8 2 5 )  , CXLDESF) , 
(TABLE(13,27) ,XHLSGF), 
(TABLE(1,37),XTESGF), 
(TABLE (7,39) , BSGF) , 
(TABLE ( I  1.40)  ,VPFL) 8 

(TABLE(9,43),COFVP) I 

(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 
(TABLE 

Var i ab le s  a s s o c i a t e d  wi th  p r e s s u r e  report  

YPC 

XPPT 

PXLE 
PDXLEDE 
PXMI D 
PXHL 

PDXHLDE 

PXTE 
PDXTEDE 
PB 

Spanwise s t a t i o n s  of chords  
con ta in ing  p r e s s u r e  r e p o r t  p o i n t s  
x-coordinates  of p re s su re  r e p o r t  
p o i n t s  on t h e  chords YPO 
Chord i n t e r s e c t  with l e a d i n g  edge 
s l o p e  of l e a d i n g  edge a t  PXLE 
X-coordinate of chord midpoint 
chord i n t e r s e c t i o n  w i t h  c o n t r o l  
s u r f a c e  hinge l i n e [ s )  o r  t h e  
c o n s t a n t  pe rcen t  chord ex tens ion  (s) 
s l o p e  of l i n e  i n t e r s e c t i o n  chord a t  
PXHL 
chord i n t e r s e c t  with t r a i l i n g  edge 
S l o p e  of t r a i l i n g  edge a t  PXTE 
Length of semi-chord 

Var i ab le s  a s s o c i a t e d  with s e c t i o n a l  gene ra l i zed  
f o r c e s  

Y SGFC - - Spanwise s t a t i o n s  of chords  f o r  
s e c t i o n a l  g e n e r a l i z e d  f o r c e s  

XLESGF - - chord l e a d i n g  edge i n t e r s e c t  
CXLDESF = Slope of l e a d i n g  edge a t  XLESGF 
XMIDSGF = X-coordinate of chord midpoint 
XHLSGF - - Chord i n t e r s e c t i o n  with c o n t r o l  

s u r f a c e  hinge l i n e ( s )  of t h e  
c o n s t a n t  pe rcen t  chord ex tens ion  (s) 
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CXHLSGF = S l o p e  of l i n e  i n t e r s e c t i n g  chord a t  

XTESGF - - Chord t r a i l i n g  edge i n t e r s e c t  
DXTDESF = Slope of t r a i l i n g  edge a t  XTESGF 
BSGF - 

XHLSGF 

Length of semi-chord - 

Variab les  a s s o c i a t e d  w i t h  v e l o c i t y  p r o f i l e  

P r o f i l e  mod i f i ca t ion  VPFL - 
XVP - - Percen t  of chord corresponding 

1 t o  1 with VPFL 
COFVP - - C o e f f i c i e n t s  f o r  cubic  s p l i n e  passing 

through t h e  i n p u t  po in t s  
DVPFL - - Slopes  of c u b i c  s p l i n e  a t  d e f i n i n g  

p o i n t s  

- 

COND c o n t a i n s  t h e  c o n d i t i o n  a r r a y s ,  Mach number and 
K-values 

COMMON /COND/ 

. KVALUE (20) = Array of reduced f r equenc ie s  
MACHNO (20) = Array of Mach numbers 

FILES c o n t a i n s  a l l  of t h e  f i l e s  used by RH03 i n  
ATLAS 

COMMON 

CMFILE 
CMFl 
M I F I L E  
MIFl 
M I M l  

GFFILE 
GFFl 
GFM 1 

I N  
OUT 

RHOSC 1 

RHOSC2 

/F ILES/  

C-matrix I / O  f i l e  
F i r s t  p e r t i n e n t  f i l e  o n  CMFILE 
Modal i npu t  f i l e  
F i r s t  p e r t i n e n t  f i l e  on  MIFILE 
F i r s t  p e r t i n e n t  m a t r i x  i n  f i l e  
MIFl of MIFILE 
Genera l ized  f o r c e  output  f i l e  
F i r s t  p e r t i n e n t  f i l e  on  G F F I L E  
F i r s t  p e r t i n e n t  matr ix  i n  f i l e  
G F F 1  of GFFILE 
I n p u t  f i l e  (no rxa l ly  s t a n d a r d  inpu t )  
Output f i l e  (normally s t a n d a r d  
ou tpu t )  
S c r a t c h  f i le,  used as  DWSFILE= 
Downwash scratch f i l e  
S c r a t c h  f i l e ,  used as CMSFILE= 
C-matrix s c r a t c h  file, 
COFFILE=Pressure c o e f f i c i e n t  f i l e  
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S c r a t c h  f i l e ,  used as IFSFILE= 
I n t e r p o l a t i o n  func t ion  s c r a t c h  f i l e  

- FHOSC3 - 

R03MOD c o n t a i n s  t h e  v a r i a b l e s  a s s o c i a t e d  wi th  
modal data 

COMMON /RO 3M0 D/ 

MSOCOF 

CSICOF (4)  

MOD? M S  

MODlCS (4) 

NRBM 
FBREF (3) 

RETYPE (6)  
RBMAG (6 )  

MODECS (4 )  

ENDR3D 

CKSMF 3 0  

N a m e  o f  i n t e r p o l a t i o n  c o e f f i c i n e t  
ma t r ix  f o r  main s u r f a c e  
N a m e ( s )  of i n t e r p o l a t i o n  c o e f f i c i e n t  
matrices f o r  c o n t r o l  s u r f a c e s  I, 
I=l, NOCS 
The number of t h e  f i r s t  mode t o  be 
used from MSOCOF f o r  t h e  main 
s u r f a c e  
The number of t h e  f i r s t  mode t o  
be used from CSICOF f o r  c o n t r o l  
s u r f a c e  I, I=l, NOCS 
Number of r i g i d  body modes 
Reference p o i n t  f o r  t h e  NRBM r i g i d  
body modes 
Type of t h e  NRBM r i g i d  body modes 
Magnitude of t h e  NRBM r i g i d  body 
modes 
Array c o n t a i n i n g  one number for 
each c o n t r o l  s u r f a c e  ( = 0  i f  no u s e r  
h inge  r o t a t i o n s ,  otherwise c o n t a i n s  
name of record  on DkTARNFltCONTAINING 
u s e r  r o t a t i o n s )  
L a s t  word of a RH03 d a t a  case (i.e.,  
l a s t  word o f  l a b e l l e d  common b locks  
t o  be passed from t h e  preprocessor  t o  
t h e  EH03 t e c h n i c a l  module) 
Word avai lable  for s t o r a g e  of a r r a y  
CHECKSUM by Matr ix1 Iiead/Write 
r o u t i n e s  

Egnggatioq: Frogram R H O I I I  of t h e  RHO3 processor .  
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-- F i l e :  FH03FNF 

--------- Index N a m e :  SFmi jk l  

Tyrre : E EAL 

Q&gng&pgg: (2*NWTMDS) *NDWMDS (NWTMDS*NDWMDS complex) 

Where: 

NWTMDS = number of weighting func t ion  modes 
NDWMDS = number of downwash modes 

&gaLw&g~y,D: Word 1 : 
Word 2: 
Word 3: 
Word 4: 
Word 5 :  
Word 6 :  
Word 7: 
Words 8-10: 

RH03RNF 
SFmijkl 
K - V a l  ue  
BO - r o o t  semi-span 
Mach number 
SPAN - wing seiri-span 
Sec t ion  s t a t i o n  
Zero 

E lement s : ------ 

Generation: 

I t e m  Q ( i , j )  k is t h e  s e c t i o n a l  gene ra l i zed  f o r c e s  
mat r ix  f o r  t h e  k - t h  chord where t h e  ( i , j ) - t h  
e l emen t  i s  t h e  work done on t h e  k-th chord (by t h e  
unsteady airforces of t h e  j - t h  mode a c t i n g  through 
t h e  i - t h  mode) d iv ided  by t h e  dynamic load.  

Program SGFORCE of t h e  RHO3 processor.  
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-- F i l e :  

TYESZ 

STIFRNF 

GFAVO 1 s 

M I X E D  

--------- D i m e n s i o n s  : ( ( N + 3 ) / 4 )  + I  where N i s  t h e  number of nodes, 

STIFRNF 
GFAVO 1 s 

Word 3: B i t s  59-45 - 15 b i t s  a s s o c i a t e d  
left t o  r i g h t  w i t h  freedoms TX,  T Y ,  
etc. A ze ro  bit i n d i c a t e s  t h a t  no 
node h a s  an  a c t i v e  freedom of t h i s  
kind; a one b i t  i n d i c a t e s  t h a t  a t  
l e a s t  one node has t h i s  freedom 
a c t i v e ,  

B i t s  44-0 - Reserved f o r  f u t u r e  
use.  

Words 4-10: Zero 

Item j c o n s i s t s  of 4 packed 15 b i t  i n t e g e r s .  The 
15 b i t s  are  a s s o c i a t e d  ( l e f t - t o - r i g h t )  w i t h  t h e  
f i f t e e n  degrees of freedom a t  t h e  corresponding 
i n t e r n a l  node. A t rO"  b i t  i n d i c a t e s  no geometric 
s t i f f n e s s  f o r  t h e  cor responding  freedom; a rr l"  b i t  
i n d i c a t e s  p o s i t i v e  geometr ic  s t i f f n e s s ,  

B i t s  59-45: Node 4 j - 3  

B i t s  44-30: Node 41-2 

B i t s  29-15: Node 4 1 - 1  

Bits 14-0: Node 4j 

Program GTRA of t h e  stiffness processor.  
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------- Elements: 

Item 1: 

STIFRNF 

GPO00 la, GP0002a, a * ,  GP9999a 

MIXED 

L N * l ,  where LN equa l s  t h e  b u f f e r  s i z e  ( d e f a u l t  
6090 OCTAL) The dimensions are reduced such t h a t  
t h e  stress mat r ix  f o r  t h e  l a s t  element i n  t h e  
block i s  wholly conta ined  i n  one block. 

Word 1: STIFRNF 
Word 2: The m a t r i x  index  name 
Word 3: The number of elements i n  t h i s  d a t a  

set. 
Word 4: I n t e r n a l  number of t h e  first 

e l e m e n t  i n  t h i s  block 
Word 5: I n t e r n a l  number of t h e  l a s t  element 

i n  t h i s  block 
Words 6-10: ze ro  

The element global stress m a t r i x  d a t a  for each 
element i s  s t o r e d  as fol lows:  

Ldent i f  i c a t i o n  word con ta in ing  four  packed 
i n t e g e r s :  

B i t s  59-45: Eloment i n t e r n a l  number 

B i t s  44-42: S to rage  format code 

B i t s  41-33: Reserved f o r  f u t u r e  use  

B i t s  32-18: NW, number of words used t o  s t o r e  

B i t s  17-9: M, number of rows of stress matr ix  

Bits 8-0: N,  number of columns of stress 

I D ,  runcodes and elements  

mat r ix  
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I t e m  2- (N+ 1) : 

Puncodes-a t y p i c a l  runcode word is a s s o c i a t e d  
w i t h  a stress matr ix  column and conta ins  2 packed 
30 b i t  i n t e g e r s  a s  follows: 

E i t s  59-30: Node number 

B i t s  29-0: Freedom number 

I t e m  ( N t 2 )  : NW--global stress m a t r i x  elements, s t o r e d  row- 
w i s e ,  f u l l .  

g e n e r a t i  02 : Program GTRA of t h e  s t i f f n e s s  module. 
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STIFRNF 

KAOOOIa, KA0002a, ..., XA9999a 

MIXED 

LN*1, where LN e q u a l s  b u f f e r  s i z e  ( d e f a u l t  6000 
o c t a l ) .  
s t i f f n e s s  mat r ix  f o r  t h e  last element i n  the  block 
i s  wholly con ta ined  i n  one block. 

Fjord 1: STIFRNF 
Word 2: The ma t r ix  index  name 
Word 3: Number of e l e n e n t s  in this d a t a  set  
Word 4: I n t e r n a l  number of the f irst  

element i n  t h i s  hlock 
Word 5: I n t e r n a l  number of  t h e  l a s t  element 

i n  t h i s  block 
words 6-10: zero  

The dimensions are reduced such t h a t  t h e  

I d e n t i f i c a t i o n  word c o n t a i n i n g  f o u r  packed 
i n t e g e r s  

Bits 59-36: STIF ( d i s p l a y  code) 

B i t s  35-30: Zero 

B i t s  29-15: I n t e r n a l  number of t h e  f i r s t  
element i n  t h e  block 

B i t s  14-0: I n t e r n a l  number of t h e  l a s t  element 
i n  t h e  block 

I t e m s  2-LN: Element s t i f f n e s s  ma t r ix  data, s t o r e d  i n  o r d e r  of 
i n t e r n a l  element number. Each element is s t o r e d  
as fol lows:  

Word 7 :  I D  word con ta in ing  four packed i n t e g e r s  

B i t s  59-45: . I n t e r n a l  element number 

B i t s  44-30: Element type 
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Bits 29-15: N F ,  number of kinematic  freedoms 

B i t s  14-0: Zero 

Words 2-NF+1: Runcodes, each c o n s i s t i n g  of t w o  
packed i n t e g e r s .  

B i t s  59-30: I n t e r n a l  node number 

B i t s  29-0: Freedom number 

Words NF+2 - NF(NF+3) /2+2: 

Matrix terms, s t o r e d  rowwise, lower 
t r i a n g u l a r ,  full. 

Generat ion : Program GTRA of t h e  stiffness module. 
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--- F i l e :  STIFRNF 

-------- Index N a m e :  K G O O O l s ,  KGOOO~S, ..., KG9999s 

MIXED 

g6)m&dns : LN*l,  where L N  e q u a l s  b u f f e r  s ize  ( d e f a u l t  6000 
o c t a l ) .  The dimensions are reduced such  t h a t  t h e  
s t i f f n e s s  mat r ix  for  t he  l a s t  element i n  t h e  b lock  
is  wholly con ta ined  i n  one block. 

A_gil&~yy_IQ: Word 1: STIFRNF 
Word 2: The m a t r i x  index  name 
Word 3: Number of e lements  i n  t h i s  d a t a  set  
Word 4: I n t e r n a l  number of the  first 

element i n  t h i s  block 
Word 5: I n t e r n a l  number of  t h e  l a s t  element 

i n  t h i s  block 
Words 6-10: Zero 

I t e m  1: I d e n t i f i c a t i o n  word c o n t a i n i n g  fou r  packed 
i n t e g e r s  

B i t s  59-36: STIF ( d i s p l a y  code) 

B i t s  35-30: Zero 

B i t s  29-15: I n t e r n a l  number of t h e  first 
element  i n  t h e  block 

B i t s  1 4 ~ 0 :  I n t e r n a l  number of t h e  l a s t  element 
i n  t h e  block 

Items 2-LN: Element s t i f f n e s s  ma t r ix  d a t a ,  stored i n  o rde r  of 
i n t e r n a l  element number. Each element i s  s t o r e d  
as fol lows:  

Word 1: I D  word con ta in ing  f o u r  packed i n t e g e r s  

B i t s  59-45: I n t e r n a l  element number 

E i t s  44-30: Element t y p e  
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B i t s  29-15: NF, number of kinematic freedoms 

B i t s  14-0: Zero 

words 2-NF+1: Runcodes, each c o n s i s t i n g  of two 
packed integers.  

B i t s  59-30: I n t e r n a l  node number 

B i t s  29-0: Freedom number 

Gjords NF+2 - NF(NF+3) /2+2: 

Matrix terms, s to red  rowwise, lower 
triangular, full. 

c,3-m~tio,n,: Program GTRA of  t h e  s t i f f n e s s  rrodule. 
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F i l e :  

Index N a m e :  

- Type : 

-- 
--------- 

--------- D i m e  n s i  on s : 

STIFRNF 

KFAVO 1 a 

M I X E D  

((N+3)/4)*1 where N i s  t h e  number of nodes. 

&uxil iary_=:  Word 1 : STIFRNF 
Word 2: KFAVO 1 a 
Word 3: B i t s  59-45 - 15 b i t s  a s s o c i a t e d  

l e f t  t o  r i g h t  wi th  freedoms TX, TY, 
etc. A zero bit i n d i c a t e s  t h a t  no 
node has  an  a c t i v e  freedom of t h i s  
kind; a one bit i n d i c a t e s  t h a t  a t  
l eas t  one node has t h i s  freedom 
a c t i v e .  

E 1 emen t E: -------- 

B i t s  44-0 - Reserved f o r  f u t u r e  
use . 

Words 4-10: Zero 

I t e m  j c o n s i s t s  of 4 packed 15 bit i n t e g e r s .  The 
15  b i t s  are a s s o c i a t e d  ( l e f t - t o  r i g h t )  w i th  t h e  
f i f t e e n  degrees  of freedom a t  t h e  corresponding 
i n t e r n a l  node. A "0" b i t  i n d i c a t e s  no s t i f f n e s s  
for t h e  corresponding freedom; a r * l I t  b i t  i n d i c a t e s  
p o s i t i v e  s t i f f n e s s .  

B i t s  59-45: Node 41-3 

B i t s  44-30: Node 41-2 

B i t s  29-15: Node 4j-1 

B i t s  14-0: Node 4 1  

Gene ration : Program GTRA of t h e  s t i f f n e s s  processor.  
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File: 

Index Name:  

- 

w: 
Dimensions: 

Auxiliary ID: 

Elements: 

I t e m  1: 

Item 2: 

I t e m  3: 

BRICK NODAL STRESS MATRIX 

STRERNF 

BOOOlba, B0002ba, -.*, B9999ba 

MIXED 

M * 1 where M = block s i z e  (default 3000) M is 
increased i f  necessary t o  completely hold the  
stresses for one node f o r  one brick,  

Word 1: STRERNF 
Word 2 :  Matrix index name 
Word 3: NLC = no. of loadcases 
Words 4-10: Zero 

The to ta l  matrix is composed of a series of sub- 
blocks each of which contains the s t r e s ses  a t  a 
node f o r  one brick attached t o  tha t  node. These 
blocks are sorted i n  increasing user node number 
sequence. If  more than one brick at taches t o  a 
node t h e  sub-blocks f o r  that node are sorted i n  
increasing user element number sequence, 

Each sub-block contains t h e  following: 

B i t s  59-42: 

B i t s  41-24: 

B i t s  23-9: 

B i t s  8-0: 

B i t s  50-34: 

B i t s  33-17: 

B i t s  16-0: 

Bits 50-34: 

B i t s  33-97: 

B i t s  16-0: 

U s e r  node number 

Reserved 

U s e r  element number 

Material code number 

Element temperature + 10000 

N l  of br ick 

N 2  of brick 

N 3  of brick 

N 4  of brick 

N5 of brick 
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I t e m  4 :  E i t s  50-34: N 6  of b r i c k  

Eits 33-17: N7 of br ick  

E i t s  16-0: N 8  of b r i c k  

Iterrs 5 to (7*NLC+4): 

Stresses for loadcase 1, ..., loadcase NLC 

G_engr_gt_&Q : Program BRKNPNT of the stress postprocessor. 
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--- F i l e  : STRERNF 

Zndex Name:  CCNTRba 

IEY3EZ MIXED 

----I_--- D i m e  n si  ons : N*l where N equa l s  t h e  number of nodes. 

&giuggy,rQ: Kord 1 : STRERNF 
Word 2: DCN TRb a 
Word 3: T o t a l  number of def ined  loadcases  
Words 4-10: Zero 

------ E l e m e n t  I : The f i r s t  J rows c o n t a i n  informat ion  f o r  t h e  f i rs t  
J nodes and t h e  J p a r t i t i o n s  of t h e  DI001ba 
n a t r i x .  The N - J  remaining rows c o n t a i n  
informat ion  f o r  nodes only,  A t y p i c a l  row K is a s  
follows: 

B i t s  59-45: L a s t  node i n  p a r t i t i o n  K of DIOOIba 
or 0. 

P i t s  44-30: Binary code d e s c r i b i n g  which 
tresdoms are a c t i v e  f o r  i n t e r n a l  
node number K (freedoms a re  
numbered l e f t  t o  r i g h t )  e 

B i t s  29-15: P a r t i t i o n  number of  the D I O O l b a  
ma t r ix  con ta in ing  d i s p l a c e m e n t s  f o r  
t h e  k- th  node. 

E i t s  14-0: P o s i t i o n  within t h e  D I O O l b a  
p a r t i t i o n  of t h e  s t a r t  of  t h e  
displacement  d a t a  f o r  t h e  k-th 
node. 

G e n e r a s h z :  Program DEFLEC of the stress processor.  
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E l e m e  n t E: ------ 

I t e m  1: 

I t e m  2-11: 

STRERNF 

CCQQRba 

MIXED 

ll*N where N is the number of loadcases 

Woxd 1: STRERNF 
Word 2: DC00Rba 
Words 3-10: Zero 

The i - t h  column conta ins  t h e  following d a t a  for 
t h e  i - t h  loadcase. 

Contains t h e  user ID f o r  i n t e r n a l  loadcase i 

Contains t h e  10 word h3CB t i t l i n g  s t r i n g  f o r  
i n t e r n a l  loadcase i. 

Frogram SETPARS of the stress processor. 
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------- Element E: 

S'TREENF 

DIOOlba, DI002ba, .. ., DI999ba 

M*l where M=M*NLC; NLC is t h e  number of loadcases  
and N is t h e  number of a c t i v e  nodal displacements  
p e r  l oadcase  t h a t  a re  p r e s e n t  i n  t h i s  p a r t i t i o n .  

Word 1: STRERN F 
Word 2: The ma t r ix  index  name 
Fjords 3-10: Zero 

The displacements  f o r  each node are s t o r e d  i n  
groups i n  i n t e r n a l  node number order  as shown 
below. (The disp lacements  f o r  one or  more nodes 
a r e  f u l l y  conta ined  i n  one p a r t i t i o n )  

Displacement 
Cisplacement 

8 

C i s p  lacement 
Cisplacement 

* 
e 
e 

Displacement 
e 
S 

e 
Displacement 

* 
e 
* 

Displacement 

of freedom 1 for loadcase  1 
of freedom 1 f o r  loadcase  2 

of freedom 1 f o r  loadcase  NLC 
of freedom 2 f o r  loadcase  1 

of freedom 2 f o r  loadcase  NLC 

of freedom K f o r  l oadcase  1 

of freedom K for l oadcase  NLC 

where  R i s  the number of a c t i v e  freedoms f o r  node 
i and NLC i s  the  number of loadcases .  
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The total set 
i n t e r n a l  nodal 

G_gngg&&&_n : Program DEFLEC 

3 f  noda 1 
order .  

of t h e  

displacements 

stress 

are  stored i n  

processor. 



FCNTRba 

MI XED 

N * 1 where N e q u a l s  the number of e lements  

Word 1: STRERNF 
Word 2: FCNTRba 
Word 3: Number of l o a d c a s e s  f o r  which  we 

Words 4-10: 2 e r o  
have f o r c e s  

Word j has d a t a  for i n t e r n a l  e lement  number j. 

E i t s  59-45: Not used 

E i t s  44-30: Number of k inemat i c  freedoms for 
t h i s  e lement  

B i t s  29-15: P a r t i t i o n  number of t h e  F0001ba 
matrix c o n t a i n i n g  d a t a  fox  t h i s  
element 

Eits 14-0: Position w i t h i n  the F0OOlba ma t r ix  
where t h e  d a t a  for this elemefit 
b e g i n s  

Program M/IULDIS of t h e  stress processor .  
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STRERNF 

F0001ba, F0002baf .. . . , FW999ba 

MIXED 

N * 1 where N = M*(NLC+l) NLC is t h e  number of 
loadcases f o r  which fo rces  a r e  ca lcu la ted ,  M i s  
t h e  number of f o r c e s  p e r  loadcase t h a t  a r e  present  
i n  t h i s  p a r t i t i o n .  (N 5 3150)  

F i l e  : --- 
------- Xndex Name: 

- Type: 

&p_xiliary-=: word 1: STRERNF 
Word 2: The matr ix  index name. 
Words 3-10: Zero 

------ Element s: Forces and runcodes are s t o r e d  i n  blocks r e l a t i n g  
t o  i n t e r n a l  element numbering. Each block of d a t a  
has a l l  t h e  f o r c e  and runcode information f o r  one 
element. The order  of d a t a  wi th in  such a block i s  
a s  follows: 

Words 1 t o  N F  where NF is t h e  nmber  of kinematic 
freedoms for the element. 

B i t s  59-30: I n t e r n a l  node number 

B i t s  29-0: Freedom number 

Words NF+1 t o  NE"+ (NF*NLC) 

Force for loadcase 1 corresponding to 1 s t  freedom 
Force f o r  loadcase 2 corresponding t o  1 s t  freedom 

0 

a 
a 

Force f o r  loadcase NLC corresponding t o  1 st  
freedom 
Force for loadcase 1 corresponding t o  2nd freedom 

0 

0 

Force f o r  loadcase NLC corresponding t o  freedom N F  

G_gQg=gi_og : Program MULDIS of t h e  stress processor. 

190.8 



Type: 

Dixiiens ions M*l where M is q u d  to the number of tlexible 
elemenus matrices on ST’REHNF. 

Auxiliary IDS Hoxd 1: bTKE;ItNP 
Word 2: Kit;qdMAa 
Words 3-10: Zero 

Elements: kow P contains the ztlrst word of the t lex ible  
e l e m e n t  diata matrix i - 

Genexatron: Pmgram U0fCI;Eii 02 the stress processor, 



FLEXIBLE EI;EMENT MATRICCES (KSF-MATRICES IN USER ORDER) 

Fi le :  

Index Name: 

- 
I- 

Lrype: 

Dimensions : 

Auxiliary ID: 

Elements : 

Item 1: 

STRERNF 

KSFOO 7a, KSF002a, E R o  - , KSF999a. 
MIXED 

M * 1 where M is current ly  not greater  than 2500, 
i n i t i a l l y  2500 words are reserved fo r  each 
par t i t ion .  When there is  not enough room f o r  the 
next element, or there are no more elements, i ts  
dimension i s  
words used, 

Word 1: 
Word 2: 
Words 3-10: 

B i t s  59-30: 

B i t s  29-15: 

B i t s  14-0: 

I t e m  2-NF+1: 

B i t s  59-54: 

B i t s  53-47: 

B i t s  46-39: 

B i t s  38-30: 

Bits 29-15: 

B i t s  14-0: 

reduced t o  the actual number of 

STRERNF 
The matrix index name. 
Zero 

Reserved for fu ture  use 

N F ,  number of elements contained 
i n  this matrix (integer) 

NBEG, in te rna l  number of first 
element i n  t h i s  par t i t ion  
(integer) 

EG,  the element code (integer} 

NOD, the number of nodes (integer) 

Reserved for future  use 

NTm, t o t a l  number of words i n  
element data body ( in teger )  

ULABEL, The element user number 
(integer) 

POINT, pointer t o  the body of 
element data (integer) 
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ltem NF+2-M: irddithAa1 description of the elements, (hruies of 
element data) - The gointer word contains the 
followiny packeu integers. 

B i t s  59-54: kC, nunlber of properties (integer) 

bzts 53-48: PP, property pointer, 0 it rm 
properties (integer) 

Bits 47-39: Olenlent property summary 

The element property summary is zero except for 
the followmng elements : 

ijm4 : b i t  4b: 1 i t  IY > 0 
0 if IY = 0 

Bit 45: 1 if IZ > 0 
0 if IZ = 0 

SPAR : B r t  4b: 1 i f  T-Web > 0 
0 Ai T-Web 0 

COVW: b i t  4b: 1 i f  upper surface present 
0 i f  no upper surface 

Bit 45: 1 if lower surface present 
0 i f  no lower surface 

ClCLAI'E: B l t S  47-44: Number of lamrnae 

C'LQWR: BltS 4-i-44: Number of laminae IXL 

hits 43-39: N u m b e r  of laminae in 
upper plate 

lower plate 

bxts 38-24: 3iUO)rD. the IDDAREC input record 
nwber in w h i c h  stiffcness for this 
elenrent was input {integer) 

bits ~3-15: MC, the material code, If greater 
ZLAEU~ 400B, material is MC-4OOB mt 
has zero weight ( integer) ,  if zero 
the material is a composite, 

Bits 14-0: T C ,  the element temperature +lo000 
rin aegrees Fahrenheit (integer) 



-- Generation: 

The w o r d  following the  pointer word is the 
rd of t h e  element nodal data, The 

nodes first x nternal node numbers) are packed as 
12 b i t  integers,  5 t o  a word ,  i n t o  this and 
the following words, The nodes are stored 
le f t  t o  r i g h t  w i t h  zero r igh t  f i l l .  The 
number of nodal data  words is thus 
(NOD+4)/5,  There is a t  least one node and 
a t  m o s t  127 nodes per element, If  there are 
property data, PC is non-zero and t h e  
properties are s tored i n  f loa t ing  point  
form, one t o  a word d i r ec t ly  following the  
nodal data. The property pointer PP is the  
r e l a t i v e  address of the first property 
(PP+POINT)  . 
A schematic picture  of a f l ex ib l e  element 
matrix is shown below, 

Program UORDER of the  stress processor, 
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RESERVED (30) NF (i5) NBEG (15) 

EG (6) NOD (7) RESERVED(8) NTOT (9) ULABEL (15) POINT (15) 

b 

PROPERTY DATA 
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E lemegt_,c : 

I t e n  i: 

Generation_: 

STFERNF 

SCNO 1 ba, SCN02ba, . * * ,  SCN99ba 

MIXED 

N*l where N e q u a l s  t h e  number of elements,  If 
there are more than  2000 elements, each p a r t i t i o n  
is l i m i t e d  to 2000 words. 

gord 1: STRERNF 
kord 2: The m a t r i x  index  name 
Word 3:  Number of l o a d c a s e s  for which 

Words 4-10: Zero 
stresses are c a l c u l a t e d  

A t y p i c a l  i t e m  c o n t a i n s  informat ion  for one 
element . 
Conta ins  informat ion  f o r  i n t e r n a l  element F 

E i t s  59-36: Not used 
B i t s  35-24: Number of stresses f o r  t h i s  element 

B i t s  23-14: P a r t i  t i o n  number of the  STOO lba  
matrix c o n t a i n i n g  t h e  stress f o r  
this element. 

B i t s  13-0: P o s i t i o n  w i t h i n  t h e  STOO lba 
p a r t i t i o n  for t h e  start  of t h e  
stresses for t h i s  element. 

Program STRESS of t h e  stress processor.  
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---- File: S'I'RERNF 

---------- Index N a m e :  SELSITa 

TYES : MIXED 

g&xr.gnSigns : N * l  where N equals t h e  number of e l e m e n t s  

& i & & ~ n g ~ ~ Q :  Word 1: STREXNF 
Xord 2: SELSITa 
Words 3-10: Zero 

----- E l e m e n t  E: I t e m  i con ta ins  t h e  user order sequence number for 

G_gnzgtig_n : Frogram UOEDER of t h e  stress processor.  

i n t e r n a l  element i. 
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--- F i l e :  STEEENF 

--------- f ndex N a m e  : SLCSTba 

T Y E :  MIXED 

----I--- Dimensions : &*l where N equals t h e  number of loadcases 
specif ied i n  the l a s t  execu te  stress command. 

A u x i l i g y y - 2 :  Gjord 1: STRERNF 
Fjord 2: S X S T b a  
Words 3-10: Zero 

gl,gmenti: I t e m s  1 through r\l cofitain t h e  i n t e r n a l  loadcase 
Pumbers i n  i n c r e a s i n g  order as  der ived  from t h e  
execute  stress command. 

cgnerstisn: Prograrr SETPARS of t h e  stress processor.  
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-------- Elements:  

S'IRERNF 

STOOlba, ST002ba, .. ., ST999ba 
F EAL 

M * l  where M e q u a l s  N*NLC; NLC i s  t h e  number of 
l o a d c a s e s  s p e c i f i e d  by the user  i n  t h e  e x e c u t e  
stress p a r a m e t e r s  and N is t h e  t o t a l  number of 
stresses i n  t h i s  p a r t i t i o n .  

Sord  1: STRERNF 
Lord 2: The m a t r i x  i n d e x  name 
Words 3-10: Zero 

The stresses for e lemen t  i are  s tored as  follows: 
(The stresses f o r  one o r  more e l e r r en t s  are fully 
c o n t a i n e d  i n  one partition) 

Stress 1 f o r  l o a d c a s e  1 
Stress 2 for l o a d c a s e  1 

I) 

5 

Stress K f o r  loadcase 1 
Stress 1 f o r  loadcase 2 

8 

8 

e 
Stress K for l o a d c a s e  NLC 

where K i s  the  number of stresses for e lement  i 
and NLC is the number of l o a d c a s e s .  

The t o t a l  s e t  of e l emen t  stresses are stored i n  
internal element o r d e r .  

Proqram STRESS of t h e  stress Drocessor .  
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--- F i l e :  STRERNF 

Index N a ~ e :  SUELCTa ----.------ 
TYES : M I X E D  

Q&)gnsions: N * 1 where N = number of e lements  

Auxil&i.gy-r_D: Word 1 : STRERNP 
hord 2: SUELCTa 
words 3-10: 2 ero 

g&emenyq: Element i has t h e  user e l e m e n t  nuaber  
corresponding t o  i n t e r n a l  element number i. 

GeneraAqE:  UOEDER program of t h e  stress module 
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SUPERPOSITION STAGE DATA 

- File: 

Index Name:  -- 
w: 
Dimensions : 

Auxiliary ID: 

Elements : 

I t e m  1: 

STRERNF 

SUPERba 

MIXED 
1 

NSTA 

k=l 
N * 1, where N = 1 + 1 (1 +3*NWc) 

NSTA = t h e  number of component stages, 
NLK = the nunber of superposition load cases 

containing s tage NSTk 

Word 1: STRERNF 
Word 2: SUPERba 
Words 3-10: Zero 

B i t s  59-50: Represents ingredient stages, The 
s tage posit ions are numbered 1 
thru  10 from l e f t  t o  r ight .  On 
bi ts  ind ica te  stages referenced i n  
t h i s  supstage, 

B i t s  49-76: Reserved. 

B i t s  15-12: Number of ingredient stages, NSTk. 

B i t s  11-0: Total number of superposition 
loadcases t o  create. 

I t e m  2- (NSTA+l) : 

B i t s  59-54; Ingredient stage number NSTk 

B i t s  53-27: Reserved 

B i t s  26-15: Number of superposition loadcases 
containing s tage NSTk , NLST 

B i t s  74-0: Pointer t o  data  
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Item NSTA+2: 

Internal superposition load case number (integer) 

Item NSTA+3: 

Ingredient internal loadcase number (integer) 

I t e m  NSTA+4-N: 

Load factor (real) 

The las t  three items are repeated for each 
loadcase for every stage, 

Generation : Program SUPRFAC of the stress module 
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-- F i l e :  STRERNF 

-------- Index Kame- * UCOOlba, UDOQ2ba, *. . , UD999ba 

- Ty=: REAL 

qiglg ,ngog~:  h * 1 where M = N*NLC, NLC i s  t h e  number of 
loadcases  and N is t h e  number of a c t i v e  nodal 
d i sp lacements  p e r  loadcase  t h a t  are  p r e s e n t  i n  
this p a r t i t i o n .  (M I 3450) 

----I A u x i l i a Z - f Q :  Word 1 : STRERNF 
Word 2: The ma t r ix  index name 
Words 3-10: Zero 

Element E: 
-I---- 

?he displacements  f o r  each node are s t o r e d  i n  
groups i n  u s e r  node number o r d e r  as shown below. 
(The disp lacements  f o r  one o r  nore  modes are  f u l l y  
conta ined  in one p a r t i t i o n .  ) 

Displacement of freedom 1 f o r  l oadcase  1 
Cisplacement of freedom 1 f o r  loadcase 2 

e 
0 

a 
Cisplacement of freedom 1 f o r  loadcase  NLC 
Cisplacement of freedom 2 f o r  loadcase 1 

0 

e 

Displacement of freedom K f o r  loadcase  NLC 

(K is  t h e  number of a c t i v e  freedoms f o r  t h i s  node) 

Program UORDER of the stress processor  
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---- Fi l e :  STRERNF 

--------- Index Name: 

TYEe: M I X E D  

UDCO 1 ba 

------- Dimensions : K * 1 where M equa l s  t h e  number of nodes wi th  
a c t i v e  f r eedom.  

Auxi1kiag-D: kord 1:  STRERNF 
Word 2: UDCO 1 ba 
Word 3: Number of loadcases 
Word 4: Logica l  OR of a l l  freedom a c t i v i t y  

biords 5-10: Zero 
b i t  p a t t e r n s  

------- Element E: Each i t e m  c o n t a i n s  the fo l lowing  da ta  f o r  one 
node. The d a t a  i s  ordered  i n  i n c r e a s i n g  u s e r  
number o r  der .  

Eits 59-45: I n t e r n a l  node nunber, 

Eits 44-30: Binary code d e s c r i b i n g  which 
freedoms are a c t i v e  f o r  t h i s  node. 

B i t s  29-15: P a r t i t i o n  number of the  U D O O l b a  
mat r ix  con ta in ing  t h e  displacement  
d a t a  for the  node, 

B i t s  14-02 P o s i t i o n  w i t h i n  the UDOO lba 
p a r t i t i o n  of the start of t h e  
displacement  d a t a  for t h i s  node. 

Ggnggation: Program UORDER of the stress processor ,  
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---- F i l e :  ETREENF 

UFOOlba, UFOOZba, **.,  UF999ba 

N I X E D  

------- D i m e  n si on s : b * 1 where N = M* (NLC+l) NLC i s  t h e  number of 
loadcases  for which f o r c e s  a re  ca l cu la t ed .  M i s  
t h e  number of fo rces  p e r  loadcase  t h a t  a re  p resen t  
i n  t h i s  p a r t i t i o n .  ( N  5 3 1 5 0 )  

AuxiJ&ayy_zQ: kord 1: STRERNF 
kord 2: The m a t r i x  index  name, 
Words 3-10: Zero 

Elem~ngg : Forces and runcodes are stored in blocks r e l a t i n g  
t o  u s e r  elexcent numbering. Each block of d a t a  has  
all t h e  forces and runcode informat ion  f o r  one 
element. The o rde r  of d a t a  w i t h i n  such a block i s  
a s  follows: 

hords 1 t o  NF where N F  is the  number of kinematic  
freedoms f o r  t h e  element. 

Eits 59-30: I n t e r n a l  node nunber 

E i t s  29-0: Freedom number 

words NF+l to NF+(NF*NLC) 

Force for loadcase 1 corrosponding $0 1 s t  freedom 
Force f o r  loadcase 2 corresponding 70 1st freedom 

a I 

* I 
a 

Force f o r  loadcase NLC corresponding t o  1st freedom 
Force f o r  loadcase 1 corresponding t o  2nd freedom 

I * 
* 
I) 

Force f o r  loadcase NLC corresponding t o  freedom N F  

Frogram UORDER of the stress proceskor . ----u---- Generation: 
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F i l e  : 

FORCE CONTROL MATRIX (USER ORDER) 

STRERNF 

Index Name: UFCO 1 ba 

MIXED 

Dimensions: N 9: 1 where N equals the  n u d e r  of elements 

STRERNF 
UFCO 1 ba 

Auxiliary ID:  Word 1 :  
Word 2: 
Word 3: N u m b e r  of badcases for w h i c h  w e  

Words 4-10: Zero 
have forces. 

Elements : Word j has data for t h e  jth element i n  u s e r  
order 

B i t s  59-45:  N o t  used 

B i t s  44-30: Number of kinematic freedoms for 
t h i s  element 

B i t s  29-15: P a r t i t i o n  number of the UFOOlba 
matrix containing data for t h i s  
element 

B i t s  14-0: Posi t ion within the UFOOlba m t r k  
w h e r e  the data f o r  t h i s  element 
begins. 

Generation : Program UORDER of the stress processor. 

190 -24 



---- F i l e :  STEERNF 

E,E&2x-EsE2: USOOlka, US002ba, ..., US999ba 

REAL 

M * l  where M e q u a l s  N*NLC; NLC i s  t h e  number of 
loadcases  s p e c i f i e d  by t h e  u s e r  i n  t h e  execute  
stress parameters and N i s  t h e  t o t a l  number of 
stresses i n  this p a r t i t i o n .  

&ajJ&hgy,gQ: Word 1 : STRERNF 
Word 2: The mat r ix  index name 
hords  3-10: Zero 

------- Element E: The stresses €or element  i are  s t o r e d  as fo l lows;  
(The stresses f o r  one o r  more elements are fully 
conta ined  i n  one p a r t i t i o n )  

---------- Generation : 

Stress 1 f o r  l oadcase  1 
Stress 2 f o r  loadcase  1 

0 

e 
0 

Stress K f o r  loadcase 1 
Stress 1 € o r  loadcase  2 

* 
0 

0 

Stress K for loadcase NLC 

Where K i s  t h e  number of stresses for element i 
and NLC is  the number of loadcases .  

The t o t a l  set of element stresses are s t o r e d  i n  
u s e r  element order.  

Program UORDER OF THE STRESS FECCESSOR. 
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I t e r  ir 

Gene r a tLi.2 : 

STRESS CONTROL MATRIX - USER CRCER -----------u-----------..--- 

STEERNF 

UsCO lba,  Usc02ba, . .. , USc99ka 

MIXED 

N * l  where N e q u a l s  t h e  number of  elements.  I f  
t h e r e  are more than  2000 e l e m e n t s ,  each p a r t i t i o n  
is l i m i t e d  to 2000 words, 

W r d  1: STRERNF 
Gjord 2: The m a t r i x  index  name 
Word 3:  Number of l oadcases  f o r  which 

Words 4-10: Zero 
stresses are  c a l c u l a t e d  

A t y p i c a l  i t e m  c o n t a i n s  inforxrat ion for one 
e l e m e n t ,  

Contains  informat ion  f o r  t h e  i - t h  element when 
s t o r e d  i n  u s e r  I D  o rder ,  

B i t s  59-36: N o t  used 

B i t s  35-24: Number of stresses f o r  t h i s  e l e q e n t  

B i t s  23-74: P a r t i t i o n  number of t h e  US00 lba 
ma t r ix  c o n t a i n i n g  t h e  stress for 
this element  

Eits 13-0: P o s i t i o n  w i t h i n  the U S O O l b a  
p a r t i t i o n  f o r  t h e  start of t h e  
stresses f o r  t h i s  element 

Program UORDER of t h e  stress processor.  
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--- Fi l e :  VIBRRNF 

----_I- Index N a m e :  FREQSvs (user matrix)  

Tyee: NIXED 

------I- Dimensions : (NF*3) "1, where NF equa l s  t h e  number of 
f r equenc ie s  reques ted  

Matr ix  Name: Word 1: Date of ma t r ix  gene ra t ion  
(month/day/ yea r  ) 

Word 2: Mass matrix name 
Word 3: S t i f f n e s s  m a t r i x  name 
Word 4: Eigenvalues  m a t r i x  name 
word 5: Genera l ized  mass mat r ix  name 
word 6: Genera l ized  s t i f f n e s s  m a t r i x  name 

&ui&aay,IQ: Word 1: VIBRENF 
Word 2: The m a t r i x  index  name 
words 3: Type of dynamic matr ix  ope ra t ed  on. 

- 1 - s t i f f n e s s  
- - 2 - F l e x i b i l i t y  

3 - Buckling - - 
Words 4-10: Zero 

------ Elements: The e igenvalues  are Stored i n  a row-wise, lower 
t r i a n g l u a r  format.  (Sparse format,  no l e a d i n g  
zeros) 

c_eje_gagign_ : Program EXPAND of t h e  vibration processor.  

200,l 



GENEEALIZED MASS 

---e F i l e :  VIBRRNF 

------- Index N a m e :  G Y i S S v s  (user  matr ix)  

- TyPe: F EAL 

Qimengkons: M*M, where M equa l s  t h e  number of requested mode 
shapes 

Word 2: The matr ix  index name 
Word 3: Number of normalizing f a c t o r s  from 

Words 4-9: Normalizing factors from R.B.M. 
Word 10: Zero 

&y&&Fga-g:  Word 1 : VIBRRNF 

R e  B. Ma 

------ Element s: Square symmetric gene ra l i zed  mass ma t r ix  where 
each row i or  column i con ta ins  the  gene ra l i zed  
mass for the i - t h  mode. 

SgGggation: Program EXPAND of t h e  v i b r a t i o n  processor.  
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--- F i l e :  V I B R R N F  

---------- Index N a m e :  GSTIFVS (use r  matr ix)  

REAL 

Q j E n s i o n s :  M*M where M e q u a l s  t h e  number of reques ted  mode 
shapes 

Auxi liaEy-ID: Word 1 : VIBRRNF 
Word 2: The ma t r ix  i n d e x  name 
Words 3-10: zero 

------- 

-I----- Element 8 : squa re  symmetric g e n e r a l i z e d  s t i f f n e s s  ma t r ix  
where each r o w  i o r  column i con ta ins  t h e  
gene ra l i zed  s t i f f n e s s  f o r  t h e  i - t h  mode. 

--------- Generat ion : Program EXPAND of the v i b r a t i o n  processor  . 
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F i l e :  

- Index W a m e :  

- 

T-: 

- D i m e n s i o n s  : 

Auxiliaw XC: 

- Elements : 

Gelzeration : 

VIBRATION EZGENVECTOR S (IWDE SHAPES) 

VIBRRNF 

YODESVS (user matrix) 

REAL 

N*X where N equals  the dimension of t h e  s t i f f n e s s  
matrix (number of r e t a ined  degrees of freedom) and 
X equals t h e  number of requested m o d e  shapes, 

Word 1: D a t e  of matrix genera t ion  
(mon t h/d ay/y ear ) 

Word 2: Mass matrix name 
Kord 3: S t i f f n e s s  matrix name 
Word 4: Eisenvalues matr ix  name 
Word 5: Generalized mass matr ix  name 
Word 6: Generalized s t i f f n e s s  matrix name 

Word 1: VIBRRNF 
Worci 2: The matrix index name 
Word 3: Number of normalizing f a c t o r s  for 

Words 4-9: The normalizing f a c t o r s  
Word 10: Zero 

r i a i d  body m o d e s  

Item (i, j) conta ins  the normalized displace,ment of 
the j - th  freedon for t h e  i-th node. 

ProFam EQCRECIT: of the v i b r a t i o n  processor ,  
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-- F i l e :  VIBRRNF 

---------- Index Names SFdddvs 

TYEe : MIXED 

------- Dimensions: NS*1, where N S  i s  the  number of r e t a i n e d  degrees  
of freedom a s s o c i a t e d  with i t s  nodal s u b s e t  

agtr i x - g ~ ~ :  Word 1: D a t e  of ma t r ix  gene ra t ion  
(month/day/ykar) 

Word 2: Mass mat r ix  name 
Word 3: Stiffness mat r ix ’  name 
Word 4: Eigenvalues ma t r ix  name 
Word 5: Genera l ized  mass mat r ix  name 
Word 6: General ized s t i f f n e s s  m a t r i x  name 

&gh~iliaay-B: Word 1 : VIBRRNF 
Word 2: SFdddvs 
Words 3-10: Zero 

Elemgngg: I t e m  i i s  a s s o c i a t e d  with the i - t h  r e t a i n e d  
freedom. This i t e m  c o n t a i n s  t w o  packed 30 b i t  
i n t e g e r s  as follows: 

B i t s  59-30: The f r e e d o a  number f o r  t h i s  
r e t a i n e d  freedom 

----I------- Freedom Number ------- Freedom 
1 x - t r a n s l a t i o n  
2 y- t r a n s l a t i o n  
3 z - t r a n s l a t i o n  
4 x- ro ta t ion  
5 y- r o t a t i o n  
6 z - r o t a t i o n  

B i t s  29-0: The u s e r  node nurrber f o r  t h i s  
r e t a i n e d  freedom. 

Ggneratfhn : Program PSUBSET of the v i b r a t i o n  processor .  
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%ODE SHAPES (ASSOCIATED W I T H  NODAL SUBSETS1 

File: 

Index N a m e :  

Type : 

Dimensions : 

VIERRNF 

SMdddvs (user matrix) 

REAL 

NS*M, where NS is t h e  number of re tained degrees 
of freedom associated w i t h  its nodal subset and PI 
equals the  number of requested mode shapes, 

Matrix N a q e :  

- Auxiliary I D :  

Elements: 

Genera t 5 on : 

Word 1: 

word 2: 
Word 3: 
Word 4: 
Word 5 :  
Word 6: 

Word 1: 
Word 2: 
Words 3-10:  

D a t e  of matrix generat ion 
(month/day/year) 
Vass matrix name 
S t i f f n e s s  matrix name 
Eigenvalues matrix name 
Generalized m a s s  matrix name 
Generalized stiffness matrix name 

VIBRRNF 
SMdddvs 
Zero 

I t e m  (i, j )  contains the normalized displacement of 
the j - t h  freedom f o r  the i - th  mode. 

Program FSUBSET of the vibrat ion processor. 
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TOTWTvs (user matrix) 

REAL 

6*6 

Word 1: VIBRRNF 
Word 2: The matrix index n a m e  
Words 3-10: Zero 

Tota l  mass and i ner t ia s  p o s i t i o n e d  as follows: 

-- -P 

I W 0 0 0 0 0 1 
I I 
1 0 W 0 0 0 0 I 
1 I 
I 0 0 W 0 0 0 f 
1 1 
I 0 0 0 x x x  Ixy xxz I 
I I 
t 0 0 0 Ixx Iyy Iyz I 
1 I 
1 0 0 0 Izx Izy 1.22 j 

P r o q r a m  RIGXDBM of the v ib ra t io i l  processor.  
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--- File: 

Index Name:  

TYPE: 

Dimensign: 

---------- 
-- 

Auxiliary-ID: 

-------- Elements :  

I t e m  I :  

Item 2:  

I t e m  3: 

VI BER N F  

VSETCON 

MIXED 

NVSET * 3, where NVSET is t h e  maximum number of 
v i b r a t i o n  sets .  

Word 1: VIBRRNF 
Word 2: VSETCON 
Words 3-10: Zero 

Row i c o n t a i n s  ths! fo l lowing  d a t a  for v i b r a t i o n  
s e t  number i, 

B i t s  59-30: Set number 

B i t s  29-0: Stage number 

Stiffness o r  F l e x i b l i t y  ma t r ix  name. 

Mass matrix name. 

Eenera t ion  : Program PICKUP of the v i b r a t i o n  processor .  
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APPENDIX A - EIT NUMBERING C3NVENTION 

The b i t  references in t h e  m a t r i x  d e s c r i p t i o n s  a r e  
based on a 60 b i t  word numbered l e f t  t o  r i g h t  a s  
ind ica ted  below. 

5 9  . 0 0 0 0 0 0 . 0 0 

60 B I T  WORD 

A. 1 



APPENDIX B - NATRIX USAGE 

ACDINT Processor: 

1 xxxxx Data case control 
2 xxxxxyy Generalized airforce 

matrix 

AF1 processor 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

&&put 

1 
2 
3 
4 
5 
6 

AFCCi 
AFCFi 
AFCGi 
AECSi 
AFMCi 
AFMGi 
AFSLi  
AFPMi 
AFRBi  
AFTCi 
AFTGi 
AFUW 
AFYGi 
Cddd 
INTABLE 

ACMi] 
C A y i  j A1 
CGCi j 
CTCi j 
G F O i j A l  
M l C i j  
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7 M 2 C i  j 
8 SI0i  j 
9 S A y i j  A 1  

10 T G C i j  
1 1  Wxxi j 
12 X M Q l i j  

BUCKLING Processor 

1 xxxxxxx G e o r r e t r i c  stiff ness matrix 
2 KRFVOba 
3 KN0ALTa 
4 KNClOOa 
5 K L 0 C 0 0 a  

-- O u t p u t  

1 BSETC(2IN 
2 E I G E N b s  
3 MQIDESbs 

D E S I G N  Fro cessor 

7 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
1 3  
1 4  
1 5  
16 

NALL0WC 
NALL0WS 
NBIOO la  
NBUCTAB 
NCOOlba 
NDLCRba 
NDPOO 1 a 
N C O O l b a  
N I T Y P E a  
N K S O O l a  
N L O O l b a  
NMATERa 
NMSOO 1 a 
N0CNTRa 
N0DVCCa 
NQDOOla 



17 
18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

NPARAMa 
N P B O O l a  
NPDOO 1 a 
NSMCNTa 
NSMKEYa 
N S P O O l a  
NSTOO 1 a 
N V A R I A a  
LCQXBFtba 
KPARMS 1 
KSFOO 1 a 
KMOOOO 1 
S E K d d d a  
SCNO 1 ba 
S L C S T b a  
STOOlba 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
1 1  
12 
13 

DUBLAT Processor 

1 
2 
3 

DESPARa 
H I S T R Y a  
KSFOO 1 a 
M I N O l c a  
MFARcba 
M W O O  1 a 
MTZUicba 
MOO 1 cba 
N O O l c b a  
SOOlcba 
S M  I M  cb a 
TMIMcba 
TOOlcba 

DLCSi 
DLPGi 
DLBGi 
D L D I i  
D L V I i  
D L P f i  
DLMCi 
DLRBi 
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EXTZACT processor 

9 
10 
11 

QG€m 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12  
1 3  
1 4  
15 
16 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

DLSSi 
C d d d  
INTABLE 

B l C i j O O  
B2CiJOO 
ACMi j 0 0  
DBCi jO0 
GFO i j k l  
M l 0 i j O O  
M 3 0 i  j00 
P D s i j k l  
P S C i  j00 
QOOxxkl 
S S C i  j00 
SD0i jk l  
S F B i j k l  
S F 0 i j k l  
SGCijOO 
V P c i  j 0 0  

ACATDIR 
BSETCQIN 
CVECO 1 a 
DCNTRba 
DC00Rba 
D I 0 0 l  ba 
EIGENO 1 
F P i j k l m  
F P i j k l m n  
FREQSO 1 
FVECO 1 d 
KL0C00a 
KMELNQa 
KNClOOa 
KN0ALTa 

KRFVO ba 
KPRAMS 1 

K S F O O  1 a 



1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
34 
38 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11  
12 
13 
14 
15 
16 
1 7  
18 
1 9  
20 
21 

XUFRTOa 
M0DESO 7 
MFARMS 1 
MOO 1 cba 
N 0 0 1 c b a  
PVECO 1 a 
SCNO 1 ba 
SD'INLST 
SEKddda 
SEMddda 
SFdddO 7 
SITMOO 1 
SLCSTba 
SMdddO 1 
SNKddda 
SPKddda 
STOOlba 
TAPLWTa 
T0TLWTa 
VSETCBN 

ACATCIR 
DBEXCBN 
DBEXTNM 
CBINDEX 
DBGO 1 X X  
DBINDXX 
ALNMLST 
ALNMOO 7 
CANMLST 
CANMOO 1 
CSNMLST 
CSNMOO 1 
C0NMLST 
C0NMOO 1 
CYNMLST 
CYNMOO 7 
LCNMLST 
LCNMOO 1 
MDNMLST 
M D N M O O l  
RSNMLST 



22 
23 
24 
25 
26 

FZEXAIF Processor 

LE2,ut 

1 

FLUTTEE Processor 

1 
2 
3 

4 
5 

1 
2 
3 
4 

RSNMOOl 
SUBSLST 
SPKddda 
SDTNLST 
SITMOO1 

xxxxxxx S t i f f n e s s  or F l e x i b i l i t y  

xxxxxxx Mass matrix 
MBDESvs 

SMdddvs 
ACMi j 0 0 
G F O i j k l  

matrix 

G S T I F v s  

xxxxx Data case control 
xxxxxyy Generalized a i r force  

matrix 

ULCSi  
xxxxx Data case control  
xxxxxyy Generalized Airf orce 

GMASSvs Generalized Mass 
GSTIFvs Generalized S t i f f n e s s  

Matrix 

FEi upv j 
FP iu pv j 
FLBCi j 
Piu pv] w 
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I NTERPCIATION Processor 

LCADS Frocessor 

- IpJ3 

1 
2 
3 
4 
5 
6 

QutN2 
1 
2 

fm,u,t 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
1 1  
1 2  
13 
14 
15 
16 
17 
1 8  
19 
20 
21 
22 
23 

3.7 

SMdddvs 
KN0ALTa 
KNClOOa 
KLfCC00a 
SNXddda 
S F d d d v s  

CdddO 
INTABLE 

LC00Rba 
LNOO 1 ba 
LEO0 1 ba 
L T 0 0 1 b a  
LTLCCba 
LNTLTba 
LEDIRba 
LDOOlba 
LCQIMBba 
KC00Rba 
KDOOlba 
HLCTOO 1 
KSFOOla 
KNClOOa 
KNBALTa. 
KL0C0Ba 
KMELNBa 
LR0TNba 
LUOOOba 
GKSOO l a  
GPOOOla 
KAOOO l a  
M A O O O l a  



1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  

a 

MACHBOX P r o c e s s o r  

1 
2 

o_u_t_Eu_L 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12 
1 3  

RSULTba 
LAOOlba 
DC00Rba 
I S C O l b a  
ISOOlba 
DAQOlba 
ELC0Nba 
ELQ00ba 
LFAVOba 
I B O Q l b a  
LBCO 1 ba 

BOXi 
C d d d  

A I C C e e e  
A I C 0  I N  DX 
A I C M e e e  
A I C P e e e  
AICWeee  
A I C V e e e  

I 

ACMij  
A C N i j k l  
B L n i j k l  
B 8 X i  jk'r 
B 0 X i j k M  
C M n i j k l  
D W P i j k l  
EXPij 
G A C i j k l  
G C I i j k l  
G F O i j k l  
I S P i j k  
L N n i j k l  
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14 
15 
16 
17 
18  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

MASS Processor 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
12 
1 3  
14 
15  
16 
17 
18 
1 9  

LTnijkl 
M0nijkl 
MFTijk 
PCnijkl  
PSTijkl 
PSWijkl 
SACijkl 
SBnijkl 
ScIi jkl 
SFOijkl 
SLnijkl 
SMni j k 1 
SPni jk l  
SSnijkl 
STnijkl 
SUnijkl 
SVni j k l  
UNnijkl 
UTnijkl 
VPnijkl 
WSnijkl 

ISSCSSS 
ISSSWR 
KL0C00a 
K M O O O O  1 
KMELNBa 
XNClOOa 
XNQALTa 
KPARMS 1 
KRFVOba 
KSFOO 1 a 
MCMASga 
MCMNQDa 
MCQINDTa 
MFATUDa 
MF'C0NDa 
MFL0ADa 
MFMUSEa 
MFULf f a 
MH0LDSa 



MERGE U t i l i t y  P r o c e s s o r  

20 
21 
22 
23 
24 
25 
26 
27 
28 
2 9  
30 
31 
32 
33 
34 
35 
36 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1Q 
11 
12 
13 
14 
15 

Set/Stage O p t i o n  

1 
2 
3 '  
4 

ML0Dppa 
MMELNQa 
MLUMPOa 
MFANLha 
MPAFiMSl 
MPC0NDa 
MFLBADa 
MELQCLa 
MFN0CTa 
MFNQDMa 
MFSETha 
MSFOO 1 a 
MTANKSa 
MWTFACa 
MWTFTta 
S E K d d d a  
SEMddda 

MAOOOla 
CgOOO 1 a 
#------ 
G------ 
ID----- 
T0TLWTa 
lAPLWTa 

MREDsss 
M FAVO 0 a 
F T t t O  1 a 
FTINDXa 
FVECf f a 
CVECppa 
PVECppa 

MDCqqqa 

KACVOba 
KFAVO 1 a 
KRFVOba 
KUFRTOa 
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5 
6 
7 
0 
9 
10 
1 1  
12 
13 
14 
15 

- 16 

Substructure O p t i o n  

-- Input 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
2 
3 

KFATOOa 
KNClOOa 
LFAVOba 
MFAVOOa 
DC00ba 
KAOOO la 
MAOOOla 
CgOOO 1 a 
DAOO 1 ba 
LAO0 1 ba 
XNBDCQN 
BSETCQIN 

KUFRTO a 

KRlCOba 
K FATOO a 

ICAVSS S 
IRFVsss 
IRTCsss 
IFATsss 
IFAVsss 
IUFRsss 
INCl sss 
ILFAsss 
ILCQsss 
ILRCsss 
LSRCsss 

IDLCsss 
IELCsss 
LAOOlba 
DAOOlba 

INDMsss 

IFATsss 
IUFRSSS 
IRTCsss 



RH03 Processor 

1 
2 

I n p  u&/O ut 

STIFFNESS Processor 

1 
2 

SU,t_E!& 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

- Input 

7 
2 
3 
4 
5 
6 
7 
8 
9 

10 

R 3 0 i O O O  
RCmiOOO 

CMOOOOO 
cMi0000 

ACMijOO 
DWOijkl 
D W M i j k l  
G F O i j k l  
HCmi  j 0 0 
M 0 O i j O O  
P R O i j k l  
PSOi j k l  
R 3 0 i j 0 0  
S F m i j k l  

KPARMS 1 
KN0ALTa 
K N C l 0 0 a  
KL0C00a. 
KSFOO 1 a 
KMOOOO 1 
STOOlba 
KELEKEY 
KCMSUMM 
D C 0 0 R b a  

B. 12 



STRESS Processor 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
1 4  
15 
16 
17 
18 
19  
20 

KAOOO 1 a 
G P O O O l a  
KFAVO 1 a 
K G O O O l s  
I F A V s s s  
GFAVO 1 s 

KPARMS 1 
K R F V O b a  
KFATOba 
KLCTOOa 
ISSCSSS 
ISSSCQR 
KSFOOl a 
G P O O O l a  
I S C O l b a  
ISOOlba 
DC00Rba 
ILCLSSS 
SULCTba 
I F A T s s s  
I R F V s s s  
RAOOOla 
SUPERba 
SUPSTGa 
S U D I S b a  
SUSTRba 

SLCSTba 
DCNTRba 
D I O O l b a  
SCNO 1 ba 
STOO 1 ba 
SUELCTa 
SELSITa  
KECQMAa 
K S F O O  1 a 
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VIBRATION Processor 

10 
1 1  
12 
1 3  
14 
15 
16 
17 
18 
19  

- Iwut 
1 
2 

3 
4 
5 
6 
7 
8 

--e out=: 

1 
2 
3 
4 
5 
6 
7 
8 

B. 14 

US00 lba 
USCO 1 ba 
DC00Rba 
FCNTRba 
F0OOlba 
UFCO 1 ba 
UFO0 1 ba 
UCcO 1 ba 
UDOOlba 
SUPERba 

xxxxxxx Mass Matrix 
xxxxxxx St i f  fness / F l e x i b i l i t y  

SNKddda 
KRFVOba 
KNBALTa 
KNClOOa 
TAPLWTa 
KL0C00a 

Matrix 

FREQSvs 
M0DESvs 
SMdddvs 
GMASSvs 
GSTIFvs 
T0TWTvs 
SFdddvs 
VSETWN 
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